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ABSTRACT 

 

  

 

 In view of recent findings regarding the multiple associations between rumination 

with depression as well as anxiety, the purpose of this study was to determine whether 

associations of rumination with internalizing symptoms is reflective of effects of 

rumination on the shared tripartite factor of negative affect or of independent associations 

between rumination and the specific factors of both depression (i.e. low positive affect) 

and anxiety (i.e. physiological hyperarousal).  Effects of rumination on tripartite factors 

were tested within the framework of Nolen-Hoeksema's response styles theory in order to 

evaluate the presence of any sex differences in rumination and to examine moderating 

effects of stress on the relationship between rumination and the tripartite factors.  Given 

that subtypes of rumination (i.e. brooding and reflection) have been found in children, the 

longitudinal associations between the tripartite factors and these ruminative subtypes 

were evaluated.  Data from children in 2
nd

 through 7
th

 

 grades (N=303) was collected in 3 

waves over 2 academic years.  As hypothesized, results from the latent growth curve 

model analyses demonstrated that both reflection and brooding have stronger associations 

with negative affect than low positive affect, suggesting that associations of rumination 

with depression seem to be reflective of the effects of rumination on the shared factor 

common to both depression and anxiety (i.e. negative affect)  rather than specific 

components.  However, contrary to predictions, brooding was also associated with 

physiological hyperarousal.  Similarly, results from the multisample latent growth curve 

models examining the moderating effects of sex and stress did not support our hypotheses 

since girls did not report higher levels of rumination and levels of stress did not affect the 

relationship between ruminative subtypes and tripartite factors.  These main findings as 

well as additional results are discussed in light of current theories and previous research. 
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INTRODUCTION 

 

 

 

In mid-adolescence the prevalence of depression sharply increases and sex 

differences in depressive symptoms and disorders emerge (Hankin et al., 1998; Rudolph 

& Hammen, 1999).  One theory that may help to explain the emergence of sex 

differences in depression in adolescence and predict which children are most likely to 

develop depressive symptoms or disorders in adolescence is the response styles theory of 

depression (Nolen-Hoeksema, 1991; Nolen-Hoeksema, Girgus & Seligman, 1991; Nolen-

Hoeksema & Girgus, 1994; Nolen-Hoeksema, Grayson, & Larson, 1999).  According to 

this theory, the way in which individuals respond to sad or depressed moods may 

contribute to their vulnerability to depression.  Those who ruminate in response to 

sadness (i.e., passively focus one’s attention on one’s negative mood) are expected to be 

more vulnerable to depression whereas those who distract when sad (i.e., engage in 

activities that take one’s mind off of sad feelings) are less vulnerable to depression.   

Findings from studies using adult samples have been fairly consistent with tenets 

set forth by the response styles theory, demonstrating that individuals who ruminate 

experience more severe and long-lasting depressive symptoms than those who do not 

(Butler & Nolen-Hoeksema, 1994; Just & Alloy, 1997; Nolen-Hoeksema, Parker, & 

Larson, 1994). There is also support for the tenet that response styles may contribute to 

greater vulnerability to depression among women (i.e. women are more likely than men 

to ruminate in response to sadness; Nolen-Hoeksema & Morrow, 1991; Nolen-

Hoeksema, Parker, & Larson, 1994; Just & Alloy, 1997; Nolen-Hoeksema, Grayson & 

Larson, 1999; Butler & Nolen-Hoeksema, 1994).  

While there is considerable support for response styles theory as it applies to 

adults, fewer studies have addressed the applicability of response styles for predicting 

children’s risk for depression.  Consistent with the findings for adults, cross-sectional 

studies with children have found that rumination is associated with elevated depressive 

symptoms in children (Abela, Brozina, & Haigh, 2002; Abela, Vanderbilt, & Rochon, 

2004; Broderick, 1998; Ziegert & Kistner, 2002) and two prospective studies found that a 

ruminative response style predicted changes in children’s depressive symptoms over time 
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(Abela et al., 2002; Abela, Aydin, & Auerbach, 2006).  Though results regarding sex 

differences have not been as consistent, some studies have found that girls ruminate more 

than boys (Broderick, 1998; Schwartz & Koenig, 1996; Ziegert & Kistner, 2002).      

However, a main tenet of the downward extension of the response styles theory to 

children has been surprisingly overlooked.  Response styles theory is appealing because 

of its potential to explain children’s vulnerability to depression as well as the emergence 

of sex differences in depression in adolescence.  Nolen-Hoeksema and Girgus (1994) 

theorized that, prior to mid-adolescence and before sex differences in depression emerge, 

sex differences in the way children cope with feelings of sadness and depressed moods 

are already well established.  In this diathesis-stress model, they hypothesize that, prior to 

adolescence and the emergence of sex differences in depression, girls are more likely 

than boys to have a response style (i.e., rumination) that is associated with increased 

vulnerability to depression.  Even though sex differences in response styles are 

hypothesized to be present prior to adolescence, it is not until children encounter the 

increased stressors associated with mid-adolescence that sex differences in depressive 

symptoms emerge.  Because girls are more likely than boys to exhibit a ruminative 

response style, when the stressors associated with mid-adolescence occur, girls are more 

vulnerable to depression than boys.  Thus, the two tenets posited by Nolen-Hoeksema 

and Girgus (1994) that can explain the emergence of sex differences in depression are 1) 

that rumination interacts with stress to predict increased risk for depression; and 2) that 

girls are more likely than boys to ruminate in response to sad or depressed moods, a 

difference that precedes adolescence and is not accounted for by sex differences in 

depression.  

Although a main tenet of the response styles theory, little research has examined 

whether rumination interacts with stress to predict increasing levels of depression.  A 

“Main Effects” model in which response styles are hypothesized to directly increase risk 

for depression has dominated research of response styles in adults and children.  Two 

published studies have assessed the interaction of response styles with stress on 

depression in adult samples.  Nolen-Hoeksema and colleagues (1999) found only weak 

support for a diathesis-stress model. The interaction of rumination and stress predicted 

significant variance in depressive symptoms, but only for one wave of their study.  Sarin, 
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Abela, and Auerbach (2005) failed to find support of a diathesis-stress model in their 

study of college students.  Stress, defined as poor performance on academic tests, did not 

moderate the effects of rumination.  In reference to younger samples, Hankin (in press, a) 

used Hierarchical Linear Modeling to evaluate sex differences in depression and anxiety 

in a sample of adolescents from 6
th

-10
th

Nolen-Hoeksema’s explanation for the emergence of sex differences in 

depression requires a longitudinal study in which response styles are assessed prior to 

adolescence and one that directly tests the hypothesis that rumination interacts with stress 

to predict increased risk for depression.  Consequently, the most helpful information 

would be drawn from examining the sex differences in rumination and effects of response 

styles from the period of middle childhood through early adolescence.  This is a critical 

developmental period in which to examine precursors of depression, particularly for 

enhancing the field’s understanding of why depression is elevated among girls relative to 

boys beginning in mid-adolescence.  By studying the effects of response styles in middle 

childhood and early adolescence, researchers can focus on an age group that directly 

precedes the emergence of sex differences in depression found in mid-adolescence.  At 

the same time, it is also important to consider selecting a sample in which children’s 

response styles are valid and stable over time (e.g. Abela et al., 2002; 2004).  

 grade and found that rumination interacted with 

stress to predict changes in trajectories of depression over time.  However, regardless of 

whether these studies found significant associations between depressive symptoms and 

the rumination by stress interaction, participants in all of these studies already displayed 

significant sex differences in depression (Nolen-Hoeksema et al., 1999; Sarin, Abela, 

Auerbach, 2005; Hankin, in press, a).  Since the diathesis-stress model has been proposed 

to explain how sex differences in response styles interact with stress to lead to the 

emergence of sex differences in depression, studies using samples in which sex 

differences in depression already exist are not directly testing the proposed theory.   

The purpose of the proposed study is to further examine the application of the 

diathesis-stress model of response styles theory in children.  Before elaborating on this 

important research goal, a brief review of the literature on response styles and depression 

is presented.  More specifically, tests of specificity of the effects of rumination on 

adjustment and recent research on subtypes of rumination are discussed.  The current 
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status of research on the application of response styles with children will then be 

reported, followed by a more detailed description of the particular topics that this 

proposed study aims to address.  

Rumination and Depressive Symptoms 

According to the response styles theory of depression, engaging in ruminative 

responses to feelings of sadness and depressed moods increases the duration and severity 

of depressive symptoms.  Rumination includes isolating oneself to think about one’s 

feelings, communicating to others how badly one feels, and worrying about the causes 

and consequences of depression (Trask & Sigmon, 1999).  In contrast, engaging in 

distractive responses, such as participating in activities that take one’s mind off his/her 

symptoms of depression, decreases the duration and severity of these symptoms. 

Nolen-Hoeksema (1991) proposed three mechanisms by which rumination serves 

to intensify and prolong depressive symptoms.  First, because ruminative responses are 

associated with a focus on sad or depressed moods, a ruminative response style increases 

the likelihood that individuals will recall more negative memories, access negative 

thoughts, and make more pessimistic inferences about events in one’s life.  Rumination, 

therefore, maintains depression by creating a vicious cycle: rumination about depressed 

moods leads to more negative inferences that contribute to increased severity of 

depressive symptoms and moods.  Second, because rumination promotes pessimistic 

thinking and interferes with attention and concentration, it is likely to impede effective 

problem-solving.  When in a depressed mood, individuals who ruminate tend to think 

about fewer and lower quality solutions to their problems than when they are not in a 

depressed mood (Abela, Brozin, & Haigh, 2002).  Third, because rumination impairs 

concentration and increases negative thinking, it is less likely that a person would 

actually engage in behaviors necessary to alleviate depressive symptoms.  The absence of 

effective problem-solving behaviors may lead to increased failures and a greater sense of 

helplessness in controlling one’s environment, thus intensifying symptoms and 

contributing even further to depression.    

Accordingly, several longitudinal studies using adult samples have shown that 

individuals who ruminate have higher levels of depressive symptoms over time, when 

controlling for baseline levels of depression (Butler & Nolen-Hoeksema, 1994; Just & 
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Alloy, 1997; Nolen-Hoeksema, Parker, & Larson, 1994).  Results of experimental studies 

also suggest that there is a cause-effect relation between rumination and depression 

(Lyubormirsky & Nolen-Hoeksema, 1993, 1995; Morrow & Nolen-Hoeksema, 1990).   

In addition to hypothesizing that response styles affect the duration and severity 

of depressive symptoms, another important component of Nolen-Hoeksema’s theory is 

that it seeks to explain sex differences in depression.  The response styles theory suggests 

that sex differences in rumination mediate the sex differences in depression.  There is 

support for the hypothesis that response styles may contribute to greater vulnerability to 

depression among women.  Women are more likely than men to ruminate in response to 

sadness (Nolen-Hoeksema & Morrow, 1991; Nolen-Hoeksema, Parker, & Larson, 1994; 

Just & Alloy, 1997; Nolen-Hoeksema, Grayson & Larson, 1999; Butler & Nolen-

Hoeksema, 1994), and this sex difference in response styles seems to mediate sex 

differences in depression (Nolen-Hoeksema, Parker, & Larson, 1999; Butler & Nolen-

Hoeksema, 1994). 

Subtypes of Rumination 

A growing body of research in the adult literature has revealed subtypes of 

rumination that are differentially related to depressive symptoms and negative affectivity 

(Roberts, Gilboa, & Gotlib, 1998; Treynor, Gonzalez, & Nolen-Hoeksema, 2003).  

Through the use of principal components analysis applied to the Ruminative Responses 

Scale (RRS), the most commonly used measure of adult response styles, two factors of 

rumination were identified: brooding and reflection (Treynor et al, 2003).  Brooding 

refers to a “passive comparison of one’s current situation with some unachieved 

standard” (p. 256), while reflection is characterized by consciously turning inward and 

brainstorming effective problem solving that could alleviate symptoms of depression and 

help gain insight into one’s problems.  Interestingly, though both brooding and reflection 

comprised the construct of rumination, these components exhibited differential 

associations with depressive symptoms.  Treynor and colleagues (2003) found that 

brooding was significantly correlated with an increase in depressive symptoms whereas 

reflection appeared to serve as an adaptive function and was associated with less 

depressive symptoms. They found that women were more likely than men to brood and 

reflect in response to sadness, but that only brooding mediated the relation between sex 
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and depression.  These findings suggest that differentiating between subtypes of 

rumination is important for identifying persons at risk for depression and may shed some 

light on the emergence of sex differences.   

Burwell and Shirk (2007) extended this line of research on subtypes of rumination 

to adolescents.  Results from an exploratory factor analysis of a commonly used measure 

of adolescents’ response styles revealed two factors similar to the brooding and reflection 

subtypes identified by Treynor et al. (2003).  Brooding positively correlated with 

depressive symptoms and predicted increased depressive symptoms over time (Burwell & 

Shirk, 2007).  In contrast, reflection was found to be only modestly associated with 

concurrent self-reported depressive symptoms and was not reported to be a significant 

predictor of prospective depressive symptoms.  In addition to examining the associations 

between the subtypes of rumination and depressive symptoms, Burwell and Shirk (2007) 

assessed sex differences of these subtypes.  While no sex differences in scores of 

brooding were noted, a significant interaction between sex and brooding was found when 

predicting concurrent depressive symptoms, demonstrating that at high levels of 

brooding, girls endorsed higher levels of depressive symptoms than boys (Burwell & 

Shirk, 2007).  If this distinction between subtypes of rumination is also present prior to 

mid-adolescence, assessing rumination as a unitary construct may obscure important sex 

differences in the ways children respond to sadness and provide an insensitive test of the 

hypothesis that girls’ elevated risk for depression in mid-adolescence is rooted in pre-

existing sex differences in response styles.  In addition, if only one of the subtypes of 

rumination leads to increased depressive symptoms, than further assessment of subtypes 

of rumination in children may lead to even stronger predictions of children and 

adolescents at risk for depression.    

Specificity of Effects of Response Styles 

As previously discussed, the association of rumination with depressive symptoms 

in both adults and children has been the most predominantly studied area of research in 

the rumination literature.  Recently, a growing body of research has begun to assess the 

possible role of rumination with other forms of psychopathology.  While rumination to 

sadness does not appear to be associated with externalizing symptoms (Hankin, in press, 

b; Nolen-Hoeksema et al., 2007), some studies have found a strong connection between 
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rumination and anxiety (Blagden & Craske, 1996; Fresco, Frankel, Mennin, Turk, & 

Heimburg, 2002; Muris et al., 2004; Nolen-Hoeksema, 2000; Segerstrom, Tsao, Alden & 

Craske, 2000; Hankin, in press, a).  In a study examining the concurrent effects of 

rumination, worry, depression, and anxiety in a student sample, Segerstrom and 

colleagues (2000) found that rumination was not uniquely associated with depression.  

Evidence reported by Nolen-Hoeksema (2000) suggests that rumination also predicts the 

future occurrence of anxiety as rumination resulted as a significant predictor of changes 

in anxious symptoms.  In regard to younger age groups, a study carried out by Muris and 

colleagues (2004) in a sample of nonclinical adolescents (12-17 years) reported that 

rumination (as assessed by the CRSS) correlated more substantially with anxiety 

symptoms than with depressive symptoms.  In addition, when controlling for worry (a 

construct usually associated with anxiety and depression), rumination no longer 

accounted for a significant proportion of variance in depressive symptoms (Muris et al., 

2004).   

These findings regarding the associations of rumination with not only depression, 

but anxiety, suggest two explanations.  First, these results may be viewed as rumination 

serving as a specific vulnerability factor to depression (or anxiety).  According to the 

specificity view, this risk factor is a unique vulnerability to depressive symptoms, but can 

also be correlated with anxiety as a reflection of the high comorbidity between depression 

and anxiety.  Alternatively, (and consistent with findings from Muris et al.), rumination 

may be a specific vulnerability factor to anxiety and is only related to depression because 

of the association of depression with anxiety.  However, a second interpretation of these 

findings does not suggest that rumination acts upon mechanisms that are specific to either 

depression or anxiety.  Rather, the association between rumination and anxiety 

demonstrates that the effects of rumination are observed in both depression and anxiety 

because rumination is related to negative affect, a cognitive and emotional component 

commonly shared by depression and anxiety (Watson & Clark, 1997; Mineka et al., 

1998).   

Key in understanding the associations between anxiety and depression is the 

tripartite model of emotion (Clark & Watson, 1991).  The tripartite model posits three 

factors, Positive Affect (i.e. anhedonia), Negative Affect, and Physiological 
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Hyperarousal, to account for the relation of anxiety and depression.  Negative affect has 

been defined as the tendency of individuals to experience and/or report high levels of 

negative emotionality; react negatively to stressful situations; maintain high levels of 

negative affect even in the absence of stress; and manifest high levels of physiological 

and psychological symptoms (e.g., Clark & Watson, 1991; Watson & Clark, 1984).  

Conversely, positive affect has been defined as the degree to which individuals exhibit 

positive emotions, high levels of energy, enthusiasm, and concentration, report an overall 

sense of well-being, and generally lead happy lives (Tellegen, 1985; Watson, 1988).  

Physiological hyperarousal, the third component proposed by the tripartite model, refers 

to a tendency to experience elevated somatic tension and physiological activity, such as 

increased heart rate, respiration rate, and muscle tension (Watson et al., 1995).  

According to this model, negative affect represents a general distress factor common to 

anxiety and depression, low positive affect, or anhedonia, represents a specific factor 

uniquely associated with depression, and physiological hyperarousal represents a specific 

factor uniquely associated with anxiety.  Thus, in order to examine the hypothesis that 

brooding predicts changes in both depression and anxiety as a result of the influence of 

brooding on negative affect, not anhedonia and physiological hyperarousal, effects of 

brooding on all three factors need to be tested as well.    

Connections between rumination and negative affect, rather than anhedonia or 

physiological hyperarousal, can be observed by examining the links between behavioral 

correlates associated with negative affect and mechanisms posited by Nolen-Hoeksema to 

explain the effects of rumination.  Individuals who experience high negative affect are 

more introspective; more negative about themselves, their lives, and their world; and 

more likely to experience distress and dissatisfaction (Watson & Clark, 1984).  With 

regard to interactions with the environment, researchers have demonstrated that 

individuals high in negative affect are more sensitive to negative environmental stimuli 

than individuals low in negative affect, and as a result, tend to react more negatively to 

these stimuli than individuals experiencing low negative affect (Moyle, 1995; Payne & 

Morrison, 2002; Spector, Zapf, Chen, & Frese, 2000).  The negative characteristics of 

critical events are often amplified by individuals high in negative affect, thus leading to 

more extreme responses.    
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Upon careful review, the descriptions of correlates associated with negative affect 

are actually very similar to the mechanisms proposed by Nolen-Hoeksema.  First, with 

increased sensitivity to negative emotionality, rumination about sad moods leads to more 

negative inferences that increase the pessimistic thinking (also associated with negative 

affect) and the severity of the negative [or, according to Nolen-Hoeksema, depressed] 

mood.  The increased negative emotionality [or depressive symptoms] interferes with 

concentration (a symptom associated with both depression and anxiety), thus hindering 

one’s ability to effectively problem solve.  Furthermore, the lack of effective problem-

solving behaviors may lead to increased failures and a greater feeling of helplessness in 

controlling one’s environment, thus intensifying symptoms related to negative affect (i.e. 

symptoms of depression and anxiety).   

Downward Extension of Response Styles Theory to Childhood 

Though only a few studies have examined the applicability of response styles 

theory to children, studies examining concurrent associations between children’s 

response styles and depressive symptoms corroborate results found in adult samples with 

regard to rumination. Children with a ruminative response style report more symptoms of 

depression than children without this response style (Abela, Brozina, & Haigh, 2002; 

Abela, Vanderbilt, & Rochon, 2004; Broderick, 1998; Ziegert & Kistner, 2002).  

Likewise, studies examining prospective associations between children’s response styles 

and depressive symptoms have also found a ruminative response style to be a significant 

predictor of changes in depressive symptoms (Abela et al., 2002; Abela et al., 2007) 

although some have not (Ziegert, 2001).   

Unfortunately, results regarding sex differences have not been as consistent as 

findings concerning associations between rumination and depressive symptoms.  While a 

number of studies have found that girls ruminate more than boys (Broderick, 1998; 

Schwartz & Koenig, 1996; Ziegert & Kistner, 2002), other studies did not (Abela et al., 

2002; Abela et al., 2004; Abela et al., 2007).  One reason for the mixed support for sex 

differences in rumination in preadolescents may be the way in which children’s response 

styles have been measured.  The most commonly used measures of children’s response 

styles are the Children’s Response Style Questionnaire (CRSQ; Abela, Rochon, & 

Vanderbilt, 2000) and the Children Response Styles Scale (CRSS; Ziegert & Kistner, 
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2002), both of which were adapted from the Response Styles Questionnaire (RSQ) 

developed by Nolen-Hoeksema and Morrow (1991) to assess adults’ response styles.  

Although they differ in specific items (i.e., the CRSS has less content overlap with 

measures of depression than the CRSQ), these measures are similar in their general 

format.  Both the CRSS and CRSQ ask children to report (using Likert ratings) how they 

typically respond to feelings of sadness or depressed moods.  In addition, both of these 

measures of children’s response styles have been found to be reliable and valid (Abela et 

al., 2002; Ziegert & Kistner, 2002, Abela et al., 2004).   

In addition, given the differential effects of brooding and reflection on depressive 

symptoms and the significant associations between rumination and anxiety seen in the 

adult and adolescent literature, evaluation of subtypes of rumination in children as well as 

the specificity of the effects of response styles on children’s adjustment still remain 

important issues that have yet to be addressed.    

Present Study 

The present study aimed to address certain gaps in the literature regarding the 

application of the diathesis-stress model to response styles theory in children.  I replicated 

and extended the use of the diathesis-stress model in children by taking into consideration 

recent findings regarding rumination and its relationship to negative affect symptoms in 

general.  In particular, it was predicted that using subtypes of rumination and evaluating 

the vulnerability of brooding on negative affect would provide a better test of the 

diathesis-stress model and would yield more robust results.   

The present study was built upon two preliminary studies.  Lopez, Driscoll, and 

Kistner (2009) was the first to examine whether subtypes of rumination were represented 

in children.  Consistent with the findings in adults (Treynor et al., 2003) and adolescents 

(Burwell & Shirk; 2007), Lopez et al. (2009) found evidence for brooding and reflection 

subtypes in children using confirmatory factor analysis.  A priori identification of items 

for brooding and reflection coupled with testing for significant differences in fit between 

a 1-factor versus 2-factor (Brooding & Reflection) model of rumination yielded positive 

evidence for a multi-faceted construct of rumination.  Findings from Lopez et al. also 

found that brooding, but not reflection, was concurrently associated with elevated 

depressive symptoms and that girls endorsed higher levels of brooding than boys.   



   

11 

 

The other preliminary study on which the present research was based is the only 

study that has directly tested Nolen-Hoeksema’s diathesis-stress model.  Driscoll, Lopez, 

and Kistner (2009) examined the diathesis-stress model in a child sample (4
th

-7
th

Though the present study addressed various research questions, this study was 

built primarily on the results of both of these preliminary studies by adding to the same 

sample used in both Lopez et al. and Driscoll et al.  While Lopez et al. (2009) did not 

include longitudinal data, the present study assessed long-term trajectories of brooding 

and reflection by analyzing two more waves of data (totaling three waves of repeated 

measures).  Similarly, although the present study used part of the same sample data as 

Driscoll et al., Driscoll et al. included fewer participants (i.e. no 2

 graders) 

that did not yet exhibit a female bias in sex differences in depression.   Results 

demonstrated that girls reported greater use of rumination than boys.  In support of a 

diathesis-stress model, Driscoll et al. also found that a ruminative response style was 

associated with increased risk of depressive symptoms for children who encountered 

increased levels of stress.    

nd
 and 3

rd

The main purpose of the present study was to examine the interaction between a 

diathesis (e.g. rumination) and stress in a sample of children where sex differences in 

depression have not yet occurred (i.e. prior to mid-adolescence).  However, the present 

study refined the diathesis of rumination by assessing subtypes of rumination instead of 

the unitary construct.  The three-wave longitudinal design, allowing for the use of latent 

growth curve modeling, also extended prior research regarding the response styles theory 

in children by observing trajectories and evaluating patterns of change in negative affect 

and response styles over time.  In order to satisfy both tenets of the diathesis stress model 

proposed by Nolen-Hoeksema, sex was predicted to be associated with changes in 

 graders) and 

only analyzed the first two waves of data.  The current study included an additional wave 

of the repeated measures and is, thus, the first study to look at the effects of stress on the 

relationship between response styles and depressive symptoms in children within the 

framework of Latent Growth Curve Modeling (LGCM).  In addition, while the main 

focus of both this and Driscoll et al. (2009) was to test the diathesis-stress model, other 

subsidiary hypotheses will be examined in the current study to help extend our 

knowledge of response styles even further.    
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response styles (i.e. girls would have higher levels of and steeper changes in brooding 

than boys) over time.  While the main goal was to test the diathesis stress model, this 

study also examined longitudinal effects of subtypes of rumination and evaluated the 

effects of response styles on changes in negative affect over time.  Though support for the 

diathesis stress model has been found in a subset of this sample of children at earlier time 

points (for children experiencing high but not low levels of stress, rumination was 

predictive of increased depressive symptoms; Driscoll et al., 2009), this study was the 

first to evaluate the diathesis stress model using the subtypes of rumination to predict 

changes in negative affect over time.  Brooding and reflection were separately tested as 

diatheses leading to increasing changes in negative affect.   

In addition to building on the results of both of the reviewed preliminary studies, 

the other secondary aim of this study was to extend results from other studies by testing 

the specificity of effects of response styles.  Negative affect was evaluated as a possible 

source of impact (versus anhedonia or physiological hyperarousal) that could explain the 

effects of brooding on both depression and anxiety.  Given that negative affect has been 

identified as a shared vulnerability to both depressive and anxious symptoms, it was 

predicted that the effects of brooding on depression and anxiety are reflective not of a 

relationship between brooding and specific factors associated with depression (i.e. 

anhedonia) versus anxiety (i.e. physiological hyperarousal), but of the effect of brooding 

on negative affect.  These two competing hypotheses (associations with negative affect 

vs. associations with anhedonia or physiological hyperarousal) comprised the test for 

specific effects of rumination1

In order to examine the relationships between subtypes of rumination and the 

tripartite factors of negative affect, anhedonia (low positive affect), and physiological 

hyperarousal, the effects of brooding were re-assessed using items from the Children’s 

Depression Inventory (CDI; Kovacs, 1981) and the Revised Children’s Manifest Anxiety 

Scale (RCMAS; Reynolds & Richmond, 1978) that have been recombined into 3 scales 

reflecting each of the three factors.  Re-organization of CDI and RCMAS items into 

subscales measuring negative affect, anhedonia, and physiological hyperarousal were 

.  Accordingly, tenets of response styles theory (i.e. 

duration and severity of symptoms and the diathesis stress model) would apply to a 

combination of overlapping depressive and anxious symptoms (i.e. negative affect).  
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based on the same rational selection process used by Chorpita, Albano, and Barlow 

(1998).  In accord with theoretical considerations, Chorpita et al. (1998) selected CDI and 

RCMAS items to assess positive affect (i.e. anhedonia), negative affect, and 

physiological hyperarousal in an outpatient sample of children and adolescents.  Results 

suggested that a nonhierarchical arrangement of 3 factors represented the observed data 

well.  In addition, a confirmatory factor analysis conducted in a psychiatric sample of 

children and adolescents also yielded good model fit indices for a 3-factor model scale 

taken from CDI and RCMAS items (Joiner, Catanzaro, & Laurent, 1996).  A 

confirmatory factor analysis was conducted to test the fit of the three-factor model 

(negative affect, anhedonia, and physiological hyperarousal) with the present study 

sample.  Since mean and standard deviation scores from this sample on the CDI and 

RCMAS are comparable to other studies using these measures, good model fit indices 

were expected.  Because rumination (i.e. brooding and reflection) was not hypothesized 

to act directly on the unique aspects of depression (low positive affect) and anxiety 

(physiological hyperarousal), the reorganization of items allowed for the examination of 

effects of brooding on each factor, not effects of brooding on each specific factor plus 

negative affect (i.e. as reflected by the original self-report measures).   

After the three subscales were created, the test of specificity was examined using 

a Latent Growth Curve Modeling approach.  The use of Latent Growth Curve Modeling 

(LGCM) enabled a strong test of the diathesis-stress model of response style theory since 

three waves of data provide more information than cross-sectional analyses (or 

longitudinal analyses using only 2 waves of data) and examination of within-person 

changes in symptoms were modeled simultaneously with the relationships between 

symptoms, response styles, and stress.  The use of LGCM allowed for the assessment of 

individual differences in patterns and predictors of change in negative affect as well as 

changes in brooding and reflection, since bidirectional associations were also tested 

within each model. Consequently, since it was the primary goal of the study to evaluate 

the effects of the interaction between brooding (or reflection) and stress on individual 

trajectories of negative affect, it was important to report the influence (i.e. main effects) 

of these subtypes on trajectories of negative affect as well as anhedonia and physiological 

hyperarousal.   
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Through the use of Latent Growth Curve Modeling (LGCM), the present study 

aimed to test brooding and reflection separately as predictors of levels and rates of 

change in self-report measures of negative affect, anhedonia, and physiological 

hyperarousal over time.  Given that variability of initial levels of symptoms and 

variability of individual linear rates of change need to be present before using predictors 

to account for these individual differences, it was predicted that a significant part of the 

observed variability in levels and rates of change of each outcome variable tested (i.e. 

negative affect, anhedonia, and physiological hyperarousal) would be reliable and not due 

entirely to random sampling fluctuations.  More interestingly, it was predicted that 

changes in brooding would be related to changes in negative affect over time so that an 

increase in brooding would lead to an increase in negative affect.  In addition, higher 

levels of brooding were expected to be related to higher levels of negative affect.  Also, 

to learn more about the role of brooding and reflection as either causes, effects or 

correlates of depression or anxiety, bidirectional associations were examined so that 

levels and rates of change in negative affect would lead to similar changes in levels and 

rates of change in brooding, but not reflection.  Sex was also tested as a moderator (i.e. 

time invariant covariate), as girls were predicted to have higher levels of and sharper 

increases in negative affect than boys.  Given the wide age span of the sample, it was 

informative to include age as another predictor of variability in levels and rates of change 

of the outcome variable being tested; however, no predictions regarding effects of age 

were specified.   

In sum, the present study tested the following hypotheses: 

1. Levels and rates of change in brooding have a significantly greater association 

with levels and rates of change in trajectories of negative affect than reflection.  In 

other words, individuals engaging in brooding report higher levels and steeper 

rates of change of negative affect symptoms, and vice versa (i.e. there is a 

bidirectional association with brooding).  Brooding also has more associations 

with changes in negative affect than changes in anhedonia or physiological 

hyperarousal .     
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2. The relationship between trajectories of brooding and negative affect, not 

reflection and negative affect, is moderated by changes in stress (i.e. changes in 

stress and brooding have an interactive effect).   

3. Sex predicts individual differences in levels and rates of change in brooding over 

time so that girls endorse higher levels and steeper rates of change in brooding 

than boys.  Sex is not significantly associated with reflection trajectories. 
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METHOD 

 

 

 

Participants 

 Children in 2
nd

 through 7
th

Procedure 

 grades were recruited to participate from the 

Florida State University School, which is affiliated with Florida State University.  The 

Time 1 sample of children was 50.2% girls and 49.8% boys.  Several backgrounds were 

also represented in this sample (66.7% Caucasian, 19.1% African American, 8.3% 

Hispanic, 1% Asian, 0.3% American Indian, and 4.6% biracial).  The total number of 

children participating at Time 1 was 303, 279 at Time 2, and 270 at Time 3.  Beginning at 

Time 1, children included in data collection ranged in ages from 7 years old to 17 years 

old, with a mean age of 10.  Full information maximum likelihood, using Mplus software, 

was used to handle missing data (Schafer, 1999; Schafer & Graham, 2002). 

Parental consent was obtained in January 2003 when the Time 1 sample was first 

tested.  Letters were sent to the parents of the children, explaining the nature of the study 

and emphasizing that the involvement of their child was completely voluntary.  The 

informed consent form stated that children would be involved by completing 

questionnaires administered at three different sessions: January 2003, December 2003, 

and January 2005.  Their child’s answers would be strictly confidential and their 

participation completely unrelated to his/her grades.  Additionally, the form informed the 

parents that if their child’s responses to the questionnaires indicated that he/she appeared 

to be experiencing depressive symptoms, the clinical psychologist supervising the study 

would be consulted.  If after a discussion with the child, the psychologist confirmed the 

severity of depressive symptoms, the parents would be notified and provided with 

recommendations for professional help.   

 Because parental consent was already obtained, Time 2 (December 2003) and 

Time 3 (January 2005) collections were carried out in the same manner as Time 1 

(January 2003).  The data collection periods were approximately 12 months apart.   Since 

Time 1 and Time 3 data collections were two years apart, most Time 1 students had 

advanced 2 years in school by data collection at Time 3.  All children whose parents 
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consented to their participation were asked to complete a packet of measures in a group 

setting (i.e. the cafeteria). Depending on the age of the children, data collection took 

approximately 1 hour and 30 minutes since the packets also included questionnaires 

unrelated to this study.   

 Children were told that the graduate student researcher was conducting a study on 

children’s feelings and was interested in learning about the things that they do and think 

when they are sad.  The packets of questionnaires, containing assent forms, were then 

distributed.  The assent form was read aloud and the children’s signatures were obtained, 

indicating their willingness to participate in the study.  The child assent form stated that 

their answers would be confidential and that they did not have to answer any questions if 

they did not want to.  They were also told that they could stop participating in the study at 

any time and that their grades would not be affected in any way.  Once assent forms were 

signed, children were reminded that there are no right or wrong answers.  Undergraduate 

research assistants were present to help children with any questions they had about the 

measures or if they had any difficulty completing them.  When children completed the 

packets, the researchers dismissed the class and thanked them again for their cooperation.  

Measures 

Response Styles. Children completed the Children’s Response Styles Scale 

(CRSS), which is a self-report questionnaire of children’s tendencies to ruminate or 

distract in response to sad moods (only data from the Rumination subscale were of 

interest in this study). The Flesch Reading Ease (Flesch, 1948) score for the CRSS is 

80.7, which falls in the Easy range of readability, indicating that it is appropriate for 

children in 2
nd

 grade and above.  The CRSS is considered a reliable and valid measure of 

response styles with previous research demonstrating good internal consistency (α. =.81) 

for the Rumination subscale and adequate three-week test-retest reliability as adequate (r 

= .69; Ziegert & Kistner, 2002). The CRSS Rumination subscale is comprised of 10 

questions, and children rated on an 11-point Likert scale the frequency with which they 

engaged in behaviors indicative of rumination. To create the Brooding and Reflection 

subscales, five independent raters were asked to categorize the 10 items of the CRSS 

Rumination subscale as either brooding or reflection. The constructs of brooding and 

reflection were consistent with the descriptions provided by Treynor and colleagues 
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(2003). Reflection items were defined as neutrally valenced, capturing rumination as 

defined by Webster’s New Collegiate Dictionary (“to engage in contemplation; to 

reflect; to ponder;” Woolf, p. 1004, 1981), and capturing the definition of coping (“to 

deal with and attempt to overcome problems and difficulties;” Woolf, p. 248, 1981).  

Brooding was defined as moody pondering and thinking anxiously or gloomily 

about a situation (Woolf, 1981).  Results from the five independent raters yielded 

100% agreement when selecting CRSS Rumination items to be classified into the 

brooding or reflection subscales (with 5 items per subscale).   

 Depressive Symptoms. Depressive symptoms were measured using the Children’s 

Depression Inventory (CDI; Kovacs, 1981).  The CDI is a 27-item, self-report measure 

appropriate for 7-17 year old children.  Participants choose one sentence that best 

describes symptoms they have experienced in the past 2 weeks.  Subscales of the CDI 

include negative mood, interpersonal problems, ineffectiveness, anhedonia, and negative 

self-esteem that together form a total score.  The CDI is considered a reliable and valid 

measure of depressive symptoms.   Studies show alpha ranges from .86 to .90 (Kovacs, 

1992; Reynolds, 1994).  Convergent and construct validity of the measure has also been 

demonstrated through correlations of CDI scores with other measures of depression as 

well as sensitivity in distinguishing children with major depressive disorders from 

nondepressed children (Saylor, Finch, Spirito, & Bennett, 1984; Burwell & Shirk, 2007).     

 Anxiety Symptoms. Anxiety symptoms were measured using the Revised 

Children’s Manifest Anxiety Scale (RCMAS; Reynolds & Richmond, 1978). The 

RCMAS is a 37-item self report measure designed to assess the presence of cognitive, 

behavioral, or affective symptoms of anxiety.  The items are dichotomous (i.e., yes/no) 

and are scored by summing the number of “yes” responses. Total scores range from 0 to 

28, with higher scores representing greater anxiety.  The instrument is one of the most 

widely used instruments for assessing childhood anxiety, and has been demonstrated to 

be reliable across different gender, racial, and age groups (Reynolds & Paget, 1983) in 

children from age 7 to 17.  Internal consistency coefficients average in the .80s (Paget & 

Reynolds, 1984), and Pela and Reynolds (1982) found 3-week test-retest coefficients in 

the .90s.  Regarding validity, Reynolds and Richmond (1985) reported a series of 
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supportive factor analytic and convergent-discriminant validity studies (e.g., Reynolds, 

1982). 

Stress.  Children completed the Children’s Hassles Scale (CHS; Kanner, Feldman, 

Weinberger, & Ford, 1987), a measure of children’s experiences of daily hassles.  It is 

comprised of 25 events and children indicate whether or not a particular event has 

occurred in their lives during the past year.  A total score for the items on the CHS was 

calculated and used in analyses.  Kanner et al. (1987) found adequate internal consistency 

of the CHS at .87.  Cronbach’s alpha for the CHS total score was .81 for this sample. In 

accord with recommendations of Abela et al. (2006), an idiographic approach to 

operationalizing stress will be used, one that compares children’s current levels of stress 

to previously reported levels of stress (i.e., changes from Time 1 Hassles to Time 3 

Hassles).  In the present study, CHS scores at Time 1 and Time 3 were standardized and a 

change score was then created by regressing Time 3 CHS onto Time 1 CHS. Positive 

values of the change score (CHS-Cha) reflect increases in hassles from Time 1 to Time 3.  

Data Analysis 

LGCM using Mplus represents a powerful random coefficients model approach 

for answering questions about individual change over time and individual differences in 

change (Rogosa, 1988; Rogosa et al., 1982; Willett & Sayer, 1994).  Relative to 

traditional techniques for the analysis of longitudinal data (e.g., ANOVA, multiple 

regression), LGCM offers several advantages.  In LGCM, multiple waves of data on 

individuals at different time points can be considered simultaneously, thus permitting the 

study of individual change, average change, and predictors of individual differences in 

change over time (Singer & Willett, 2003).  While traditional residualized change 

analyses (such as multiple regression and analysis of variance) view change solely as 

fixed effects and relegate individual differences in rates of change to the error term 

(Curran & Muthén, 1999; Muthén & Curran, 1997; Schulenberg & Maggs, 2001), LGCM 

considers the influence of both inter- and intra-individual differences by (1) identifying 

both the average levels of, and changes in, particular phenomena of interest, and (2) 

determining any individual characteristics that predict variation from the mean pattern of 

change (Willet, Singer, & Martin, 1998).  Given that a basic tenet of developmental 

theory is that individuals vary in their rates of change over time, allowing for the 
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examination of individual variability in mean levels and rates of change is an important 

research goal (DeLucia & Pitts, 2006).   

Another advantage of LGCM is that it allows predictors to be operationalized as 

change variables (e.g. as latent slopes), offering ways of understanding how predictors 

and outcomes “move together” within individuals over time (Schulenberg & Maggs, 

2001).  Parallel process analyses, or the ability of LGCM to readily model more than one 

trajectory simultaneously, allows for these tests of interrelationships among “moving” 

constructs. Specifically, this procedure estimates the growth parameters of each construct 

while concurrently estimating relationships of the parameters of one curve with the 

parameters of the other curves, to explore how the development of the constructs may be 

related.  In other words, the ability of LGCM to examine the associations among growth 

parameters enables researchers to test processes that might influence the expression of 

symptom co-occurrence over time (Duncan et al., 1999).  Initial levels and growth of two 

processes may be related in several ways: (1) neither predicting future changes in the 

other (unrelated coexistence), (2) initial levels of one process predicting future changes in 

the other (unidirectional effect), or (3) initial levels of both processes predicting future 

changes in the other (reciprocal effects; Caron & Rutter, 1991). It is important to 

investigate such alternative explanations of symptom co-occurrence because each has 

distinct etiological, prevention, and treatment implications.  This is central to the present 

study, which examines the dynamic relationship between changes in negative affect and 

changes in brooding, reflection, and/or stress.   Finally, LGCM allows the researcher to 

determine if there are different relationships across multiple populations (e.g. boys/girls, 

high stress endorsers/low stress endorsers) among the interrelated constructs (e.g. 

multiple developmental pathways rather than a single underlying trajectory for all 

individuals). 

First, prior to testing the effects of one variable on the growth of another variable, 

parameters were estimated for univariate growth curves for each of the 5 variables (i.e., 

brooding, reflection, negative affect, anhedonia, and physiological hyperarousal).  Each 

univariate LGCM was comprised of two latent factors. The first latent factor (intercept) 

represents the initial level (or intercept mean, Mi) of the outcome of interest and 

individual differences in the intercept (or intercept variance, Di).  The intercept factor is 
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defined by fixing all of the factor loadings (or bases) of the three repeated measures to 1 

and serves as a constant for each child over time, thus capturing the starting point of the 

developmental growth trajectory at Time 1.  The second latent factor (slope) represents 

the growth rate (slope mean, Ms) and individual differences in rates of change over time.  

Loadings on the slope factor define the shape of the trajectory over time (Curran & 

Muthen, 1999), which were fixed to identify the model.  Specifically, the first loading 

was fixed at 0, the second loading at 1, and the third loading at 2, indicating that there 

were equal time intervals between each wave of data. The growth parameters, which 

included the intercept mean, slope mean, intercept variance, slope variance, and the 

covariance between the intercept and slope, were estimated for each variable.  

When examining the five univariate LGMs, only linear growth models were 

tested due to degrees of freedom limitations. Specifically, this quadratic model had three 

repeated measures, thus 9 total parameters for use in estimation (i.e. 3 variances, 3 

covariances, and 3 observed means). Therefore, the model had zero degrees of freedom, 

which does not allow for the estimation of model fit and parameters. As a result, the best 

form of growth one can estimate from three time points is a linear trajectory.  

The next step of data analysis consisted of adding predictors such as age, sex, and 

stress to the univariate models to examine whether individual growth differences could be 

explained by these predictors (Hypothesis 3, sex differences).  After ensuring that each 

univariate model provided good model fit and any reliable change in the data was 

determined, each covariate was added as a predictor of intercept and slope individually 

and then altogether to determine independent effects.   

The third step of data analysis consisted of examining the longitudinal 

relationships between the different response styles and the tripartite factors (Hypothesis 

1). To examine these relationships, each possible pair of response style (i.e. Brooding or 

Reflection) and tripartite factor (i.e. negative affect, anhedonia, physiological 

hyperarousal) was tested, resulting in 6 different parallel process growth models.  With 

multivariate, or parallel process LGCMs, one can determine whether change over time in 

one behavior covaries with change in another behavior.  

Finally, multiple-sample LGMs were modeled for several of the variables with 

significant slope variances, in an attempt to explain group differences. Analyses consisted 
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of: (1) fitting each model for each group with no constraints on the estimated parameters, 

(2) fitting a model with equality constraints on all parameters except for the intercept, and 

(3) fitting each model subsequently for all parameters except the slope. The difference in 

chi-squares between the initial model and re-specified model were then tested to 

determine if the two groups were significantly different. Specifically, analyses 

investigated differences in child sex (Hypothesis 3).  Changes in stress were also 

examined given significant slope variance to determine if different trajectories existed for 

children reporting higher increasing levels of stress or those reporting relatively constant 

or decreasing levels of stress over time (Hypothesis 2).  Parameters of parallel process 

models were also examined for any moderating effects of stress or sex.  After fitting each 

parallel process model for each group with no constraints on the estimated parameters, a 

model with equality constraints on all parameters except the regression of interest were 

fitted for each group.  The difference in chi-squares between the initial model and 

respecified model was again tested for significance to determine if the two groups had 

significantly different relationships between the two growth variables.   

Several model fit indices were utilized throughout the manuscript: the χ2
 statistic, 

Comparative Fit Index (CFI; Bentler, 1990), Tucker-Lewis Index (TLI; Tucker & Lewis, 

1973), Root Mean Square Error of Approximation (RMSEA, Steiger, 1990), the 

Standardized Root Mean Square Residual (SRMR; Jöreskog & Sörbom, 1984), the Root 

Mean Square Residual (SRMR; Kenny & McCoach, 2003), and the Weighted Root Mean 

Square Residual (WRMR; CITE). A significant χ2 
indicates whether the hypothesized 

model is statistically different from the sample data, suggesting that the model may not 

be empirically supported, but is also very sensitive to sample size, model size, and 

distribution of variables (Hoyle, 1995). The CFI and the TLI are noncentrality-based 

indices that provide measures of model misspecification with larger values indicating 

decreasing amounts of misspecification (i.e. values greater than 0.90 indicate a good fit of 

the sample data to the hypothesized model).  The RMSEA takes into account the error of 

approximation in the population, which is estimated on the basis of the degrees of 

freedom. RMSEA values of .05 or lower indicate an excellent fit, whereas values 

between .06 and .08 are indicative of acceptable to good fit (Browne & Cudeck, 1993).  

The SRMR measures model misspecification by calculating the standardized difference 
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between the observed covariance and predicted covariance (Kenny & McCoach, 2003); 

an SRMR of 0.00 indicates perfect fit, while any value less than 0.08 is an indication of 

good model fit (Jöreskog & Sörbom, 1984). The WRMR is a relatively new index and is 

believed to provide better model fit for categorical analyses (as used for the confirmatory 

factor analysis).  Recent studies have indicated that WRMR values less than 0.90 indicate 

good model fit (Yu, 2002).  
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RESULTS 

 

 

 

Preliminary Analyses 

The total number of children participating at Time 1 was 303, 279 at Time 2, and 

270 at Time 3.  All analyses were conducted using Mplus 5.0 (Muthe´n & Muthe´n, 

2007), which utilizes full-information maximum likelihood imputation (FIML; Little & 

Rubin, 1987; Rubin, 1976; Schafer, 1997) to handle missing and non-normal data.  FIML 

computes maximum likelihood estimates and standard errors for structural equation 

modeling (e.g. latent growth curves), thus providing efficient estimation of statistical 

parameters from incomplete data and allowing retention of the complete sample for all 

analyses, while providing standard errors and test statistics that are robust to non-

normality (Muthe´n & Muthe´n, 2007). Parameter estimates from FIML provide less 

biased information than ad hoc procedures such as listwise deletion, pairwise deletion, or 

imputation of means (Schafer, 1997).   

Correlations between the repeated measures of the response styles and tripartite 

factors, as well as the sex, age, and stress predictors, are reported in Table 1. Generally, 

all of the outcome variables were significantly related to each other both within and 

across time points.  However, the positive affect, or anhedonia, subscales had more 

significant correlations with negative affect and physiological hyperarousal than with 

brooding and reflection.  Sex was only significantly correlated with the anhedonia 

repeated measures and Time 2 physiological hyperarousal, indicating that boys endorsed 

higher levels of anhedonia and physiological hyperarousal (at Time 2). While most of the 

correlations were moderately significant, the association between Brooding and 

Reflection were strong at each time point (r= .66, .74, .83, p<.001).     

Confirmatory Factor Analysis 

Prior to examining the effects of brooding and reflection on negative affect, 

anhedonia, and physiological hyperarousal through LGMs, three new subscales were 

created using items from the CDI and RCMAS and examined using confirmatory factor 

analysis (CFA).   Reorganization of the items into the three categories followed the 

format and rational selection process used by Chorpita, Albano, and Barlow (1998) to 
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represent the same three factors.  The negative affect factor is made up of items related to 

emotional distress (e.g. sadness, fear, worry, nervousness); the anhedonia factor consists 

of items associated with having fun, enjoyment, and experiencing happiness, and the 

physiological hyperarousal factor includes items related to somatic arousal (e.g. trouble 

breathing, sweaty hands).  Items that comprise each scale and their original measures are 

listed in Table 2.    

Confirmatory Factor Analysis (Mplus, version 5.0) with FIML was used to test 

the fit of Chorpita et al.’s model of negative affect, positive affect (i.e. anhedonia), and 

physiological hyperarousal with the selected sample.  Several fit indices were examined 

to determine model fit, including the CFI (Bentler, 1990), TLI (Tucker & Lewis, 1973), 

RMSEA (Steiger, 1990), and WRMR (Yu, 2002), which are each described earlier in the 

manuscript. A Satorra-Bentler scaled chi- square statistic was used in the current study to 

better account for non-normality of the data.  In addition, the SB-χ2
/df ratio was also 

examined; ratios of less than 2.5 or 3 reflect a good model fit (Kline, 1998; Satorra & 

Bentler, 2001).  Taken together, these fit indices suggested that the 3-factor model 

proposed by Chorpita et al. (1998) provided a good fit for the selected sample (SB-χ2 
(79) 

= 109.5; SB-χ2

Univariate Growth Curves 

/df = 1.39; CFI = .963; TLI = .975; RMSEA = .036; WRMR = .863).  
 

With 3 waves of data, the intercept and linear slope growth parameters were 

tested for each variable while excluding any covariates.  Table 3 provides the results for 

the univariate growth curves for all the variables.  Fit indices for these models indicated 

good fit to the data.  Because all of the growth curves had significant variances in the 

intercept and/or the slope terms, none of these variables were eliminated from further 

analyses.  Parameter estimates indicated significant average mean levels (Mi) at initial 

status for all variables, demonstrating that all of these values were significantly different 

from zero; as well as significant variance around the mean (Di), demonstrating that there 

were systematic individual differences in the initial (Time 1) scores for each of the 5 

variables.  The descriptive statistics (see Table 1) indicate that most of the mean levels of 

response styles and tripartite factors decreased over time.  

Results in Table 3 indicate that the mean levels of Brooding, negative affect, 

anhedonia, and physiological hyperarousal decreased significantly over time.  In 
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interpreting these results, the mean value of the slope (Ms) for each study variable 

indicates the average rate of linear change for that variable over time, while the variance 

of the linear slope (Ds) shows the variability around that average rate. For example, for 

brooding, the statistical significance of the mean value of the linear slope (-1.039, p = .01, 

in Table 3) suggests that the mean level of brooding decreased significantly over time, 

consistent with the trend reported in Table 1. In addition, brooding and reflection yielded 

significant slope variances, which demonstrated that there were significant individual 

differences in rates of change in the levels of these variables over time (i.e. some 

individuals change more quickly over time than others).  Results from these univariate 

growth curves confirm that other variables can be added to the models with significant 

variance to predict these significant individual differences in the growth parameters. 

Effects of Sex, Stress, and Age on Univariate Models 

The effects of sex, stress, and age on the growth parameters of each variable were 

also examined at the univariate model level.  For each of the five outcome variables (i.e. 

Brooding, Reflection, negative affect, anhedonia, and physiological hyperarousal), 

multiple sample analysis was used to determine whether sex and/or stress differences 

were present in the mean or variance of each growth parameter (i.e. intercept and slope).  

In other words, 4 different growth parameters were analyzed for each construct: mean of 

the intercept, variance of the intercept, mean of the slope, and variance of the slope.  

After looking at potential differences in means and variances of the growth parameters of 

each univariate model, the effects of sex, stress, and age were added to the models as 

covariates to test unique effects of each of these predictors on the intercepts and slopes of 

brooding, reflection, negative affect, anhedonia, and physiological hyperarousal and 

determine whether these predictors accounted for significant variance in the growth 

parameters of each of the 5 outcome variables.  

Given the tenets posited by the response style theory, the data were evaluated to 

determine whether the estimated models would produce different trajectories over time 

for different groups of individuals (i.e. boys vs. girls, high stress vs. low stress).  More 

specifically, one of the main hypotheses of this study predicted that girls would endorse 

higher initial levels of brooding and a less rapid decline of these brooding symptoms over 

time than boys.  The third hypothesis also predicted that these sex differences would only 
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be present in trajectories of brooding, not reflection.  Analyses also examined whether 

stress was associated with maladaptive response styles, as proposed by Nolen-Hoeksema. 

Although the main effect of stress was not a key tenet of the response styles theory and 

thus, not a main hypothesis, univariate model analysis of stress was still conducted as 

simple main effects can be informative if no moderating relationship of stress is found to 

be significant. It was expected that higher levels of stress would be associated with higher 

levels of brooding and negative affect as well as less rapid decreases in brooding and 

negative affect symptoms over time.    

To conduct a multiple sample analysis, a univariate LGCM was fitted 

simultaneously for both groups to determine a baseline chi square. The next step involved 

setting certain equality constraints on different growth parameters (i.e. factor means, 

factor variances), to determine whether the model that allows the growth parameter to 

differ by groups (i.e. unconstrained model) provides a significantly better fit than the 

model that forces the groups to have equal estimates (i.e. constrained model). Satorra-

Bentler scaled chi-square difference tests followed procedures outlined on the Mplus 

website (Muthen & Muthen, 2005).  Specifically, multiple sample LGCMs were fitted for 

each outcome variable (i.e. brooding, reflection, negative affect, anhedonia, and 

physiological hyperarousal) to determine if there were different trajectories for sex and 

changes in stress over time (median split of residuals of Time 3 stress regressed onto 

Time 1 stress). Growth parameters means and variances for all univariate models are 

shown in Table 4.      

Results for the univariate model of brooding demonstrated some significant 

differences across groups.  Consistent with predictions, multiple sample analysis of stress 

on the means and variances of the brooding intercept and brooding slope yielded 

significant Satorra-Bentler scaled chi square differences for the slope mean (SBΔ χ2
(1) = 

4.79, p=.03).  This result suggests that although initial levels of brooding did not differ by 

stress group (i.e. non-significance for intercept mean), children endorsing decreasing 

amounts of stress (or constant levels of stress) over time had significantly faster declines 

in symptoms of brooding over time than the children who endorsed large increases in 

stress.  No significant differences were found in the variances of the slope or the 

intercept.  The same analyses were conducted across boys and girls to test for sex 
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differences in levels or rates of change in brooding symptoms.  Contrary to our 

hypothesis, the non-significant Satorra-Bentler scaled chi square difference tests 

suggested that girls did not endorse higher levels nor show different rates of change in 

brooding than boys (SBΔ χ2

 Analyses of the univariate model for reflection demonstrated very similar patterns 

of results as brooding.  With regard to multiple sample analysis, a significant Satorra-

Bentler scaled chi square difference test of the slope mean (SBΔ χ

(4) = 4.35, p=.36).  After analyzing the mean and variance 

separately in multiple sample analysis, sex and stress were added as covariates that were 

regressed onto the intercept and slope of brooding to determine if these predictors 

accounted for some of the significant variance in the intercept or mean and also to 

examine unique effects of these predictors on brooding by entering them simultaneously.  

Age was also added as a time-invariant covariate to determine whether age at the initial 

data collection predicted significant variance in the growth parameters of brooding.  

These results corroborated those found in the multiple sample analysis: a significant 

positive association between stress and the slope factor (b= 1.089, p=.021) demonstrated 

that children who reported higher increases in stress showed slower declines in brooding 

symptoms over time.  Sex was not significantly associated with the intercept (b = 1.777, 

p>.05) or slope (b = -.786, p>.05) of brooding.  However, a significant negative 

association between age and the intercept of brooding (b = -.075, p=.006) suggested that 

younger children reported higher initial levels of brooding. The slope of brooding was not 

associated with age (b = -.015, p>.05). 

2
(1) = 4.60, p=.03)  

revealed that children in the low stress group also reported significantly faster declines in 

symptoms of reflection over time than children in the high stress group.  Although no sex 

differences in brooding was contrary to expectations, a lack of sex differences in 

reflection was consistent with our predictions (SBΔ χ2
(4) = 3.85, p=.43). Results of the 

covariate analyses also revealed a positive association between stress and the slope factor 

(b = 1.374, p=.012), suggesting that children experiencing larger increases in stress 

reported slower declines in symptoms of reflection over time.  However, contrary to the 

effects of age on brooding, no significant associations were noted between age and the 

reflection intercept (b= -.032, p>.05), demonstrating that age does not account for 

individual differences in the initial levels of reflection.      
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 The same sets of analyses were also conducted for the tripartite factors. Like 

brooding and reflection, the univariate model of negative affect yielded significant 

differences in multisample analyses for the slope mean across stress groups (SBΔ χ2
(1) = 

4.42, p=.035) so that children in the low stress group also experienced faster declines in 

negative affect symptoms over time than children in the high stress group. In addition, 

significant group differences were noted for the intercept mean (SBΔ χ2
(1) = 3.76, 

p=.052) so that the high stress group also reported higher initial levels of negative affect 

than the low stress group. Multisample comparison of parameters across sex yielded a 

marginally significant Satorra-Bentler scaled chi-squared difference test for the variance 

of the intercept (SBΔ χ2

 Somewhat different results were observed in the anhedonia model.  No significant 

differences were observed across stress groups for the slope factor of anhedonia (SBΔ 

χ

(1) = 2.87, p=.09), indicating that although girls did not have a 

significantly higher mean of negative affect symptoms, there was a marginal trend for 

girls to have more individual differences in initial levels of negative affect than boys.  In 

other words, there was a marginal trend for girls to endorse more variation in initial levels 

of negative affect than boys.  Covariate analyses also demonstrated a positive association 

between stress and the negative affect slope factor (b = .266, p=.001), indicating that 

children with higher increases in stress show slower declines in negative affect symptoms 

over time.  However, no significant associations were observed between sex and the 

negative affect growth factors (b= .023 intercept; b=.163 slope; p>.05).  As seen with 

brooding, the covariate of age was negatively associated with the intercept of negative 

affect (b = -.02, p<.001), indicating that younger children endorsed higher levels of 

negative affect and confirming that these symptoms decrease over time both cross-

sectionally and longitudinally (as noted with the significant mean of the negative affect 

slope factor).  

2
(1) = 2.02, p=.16).  However, while no differences were seen over time, significant 

differences on the mean intercept parameter (SBΔ χ2
(1) = 4.50, p=.03) demonstrate that 

children in the high stress group had significantly higher initial levels of anhedonia than 

children in the low stress group.  Multisample analyses across sex also yielded significant 

differences in growth parameters of anhedonia.  A significant Satorra-Bentler scaled chi 

square difference on the mean of the intercept (SBΔ χ2
(1) = 10.3, p=.001) indicated that 
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boys had higher initial levels of anhedonia than girls.  Interestingly, significant 

differences in the mean of the slope (SBΔ χ2

 Consistent with the subtypes of rumination and negative affect, multisample 

analyses across stress groups yielded significant differences in the mean slope growth 

parameter of physiological hyperarousal (SBΔ χ

(1) = 6.89, p=.009) demonstrated that 

although boys endorsed higher initial levels of anhedonia, they also have faster declines 

in symptoms of anhedonia over time than girls. Although multisample analyses found 

significant differences across stress groups in the intercept mean for anhedonia, results 

from the covariate analyses yielded significant positive associations between stress and 

the slope mean (b= .141, p=.039), indicating that children experiencing higher increases 

in stress over time were likely to show slower declines in anhedonia.  Analyses with the 

sex covariate only resulted in a significant association between sex and the intercept of 

anhedonia (b= -.662, p=.002; multisample analyses also had significance in the slope 

factor).  A significant association was also observed between the covariate of age and the 

anhedonia slope (b= .006, p=.03), demonstrating that older children have slower declines 

in symptoms of anhedonia over time.  

2
(1) = 6.04, p=.01), so that children in the 

low stress group had significantly faster declines in physiological hyperarousal symptoms 

over time than children in the high stress group.  No significant differences across sex 

were found (SBΔ χ2
(4) = 3.60, p=.46).  Consistent with multisample analyses, analysis of 

the univariate model with the covariate of stress resulted in a significant positive 

association between stress and the slope factor of physiological hyperarousal (b=.174, 

p<.001). The positive association with the slope indicated that children reporting higher 

increases in stress over time were likely to report slower declines in symptoms of 

physiological arousal over time.  Significant associations were also observed between the 

covariate of age and the intercept of physiological hyperarousal (b= -.021, p<.001) as 

well as with the slope of physiological hyperarousal (b=.009, p<.001). The negative 

association with the intercept of physiological hyperarousal indicated that higher initial 

levels of physiological hyperarousal symptoms were reported by younger children while 

the positive association with the slope demonstrated that older children reported slower 

declines in symptoms of physiological hyperarousal over time than younger children.  

Taken together, results from all of these univariate models support our predictions 
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regarding the main effects of stress: higher increases in stress were associated with 

slower declines in the symptom domains. 

Parallel Process (Associative) Growth Curve Models 

 The present study hypothesized that levels (i.e. intercept parameters) and changes 

in levels over time (i.e. slope parameter) of brooding would result in more associations 

with the growth parameters of negative affect than with those of anhedonia or 

physiological hyperarousal. Furthermore, brooding was expected to have a closer 

relationship with negative affect than reflection.  To examine the developmental relations 

among the different symptom domains, each possible pair of response style (i.e. brooding 

or reflection) and tripartite factor (i.e. negative affect, anhedonia, or physiological 

hyperarousal) was tested in an associative, or parallel process model, resulting in 6 

different parallel process growth models.  The first set of associative models was 

parametrized so that each of the 4 growth parameters (intercepts and slopes from 2 

symptom domains) were interrelated.  Next, the 6 associative models were re-

parameterized to test whether initial levels in each symptom domain predicted future 

growth in other symptom domains. To test the unique predictive effects of each symptom 

domain at baseline, each slope factor was regressed on the intercept factor of the other 

symptom domain while still controlling for the effects of each symptom domain’s growth 

factors.    

 Model fit indices for the associative models are reported in Table 5.  As with the 

univariate models, all of the associative models yielded a good fit to the data.  Given that 

the factor loadings, factor means, and factor variances of the associative model were very 

similar to those of the univariate LGCM, analyses focused primarily on the correlations 

between the developmental factors from the different symptom domains. The results of 

the first set of associative models are illustrated in Figure 5, using the example of the 

analyses for brooding and negative affect.  As predicted, the correlation between the 

intercept of brooding and the intercept of negative affect were significant in the positive 

direction (b = 8.032, r= .571, p<.001), demonstrating that children with higher initial 

levels of brooding tended to have higher initial levels of negative affect.  Also consistent 

with predictions, changes in negative affect were associated with changes in brooding, as 

demonstrated by the significant correlation between the slopes of each domain (b = 2.55, 
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r = .685, p<.001).  A positive correlation between these slope factors signified that less 

rapid decreases in brooding corresponded with less rapid decreases in negative affect (i.e. 

the factors change together in the same direction over time).  However, contrary to our 

hypotheses, correlations between the intercept of brooding and the slope of negative 

affect were only marginally significant in the negative direction (b= -1.40, r = -.22, 

p=.08).  These correlational results were consistent with the results obtained when the 

model was re-parametrized to test whether the intercept of one symptom domain 

predicted future growth in other symptoms domains (i.e. regressing intercept of one 

variable onto slope of another variable). Examining the directional associations of 

brooding on negative affect in the regression also resulted in only a marginal trend in the 

negative direction (b= -0.023, p=.077).  Similarly, no significant results were observed 

between the intercept of negative affect and the slope of brooding in either the 

correlational (b= -1.19, r= -.15, p= .21) or regression-based analyses (b= -.71, p=.114).  

Taken together, the regression-based results indicated that the relationship between 

brooding and negative affect is not bidirectional since initial levels of negative affect did 

not significantly predict changes in brooding (in either the positive or negative direction).  

 In contrast to the intercept correlations between brooding and negative affect, the 

correlation between the intercept of brooding and the intercept of anhedonia was not 

significant (b= 2.06, r= .199, p= .10). However, consistent with the model of brooding 

and negative affect, the correlation between the slope of brooding and the slope of 

anhedonia was also significant (b= 1.28, r= .276, p=.004), suggesting that levels of 

brooding and anhedonia change in the same direction over time even though they are not 

related at the initial assessment.  As predicted by our hypotheses, no significant 

associations were found between the intercept of brooding and the slope of anhedonia in 

either the correlational (b= -.82, r= .175, p=.20) or regression-based models (b= -.013, p= 

.231).  Similarly, the relationship between the intercept of anhedonia and the slope of 

brooding was also not significant according to both the correlational (b= .056, r= .010, 

p=.21) and regression-based models (b= -.044, p=.936). Consistent with hypotheses, 

brooding had more associations with negative affect than with anhedonia, suggesting that 

connections between brooding and depression are accounted for by negative affect, not 

anhedonia.  
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 Results in the associative model of brooding and physiological hyperarousal were 

similar to the patterns seen in brooding and negative affect.  The correlations between the 

intercepts of brooding and physiological hyperarousal (b= 4.72, r=.422, p<.001) and 

between the slopes of brooding physiological hyperarousal (b= .98, r= .59, p=.017) were 

also significant in the positive direction, demonstrating that children with higher initial 

levels of one symptom domain also tended to have higher initial levels of the other 

symptom domain (e.g. initial levels of brooding are concurrently related to initial levels 

of physiological hyperarousal). Contrary to expectations, the relationship between the 

intercept of brooding and the slope of physiological hyperarousal was significant in the 

negative direction in both the correlational (b= -1.14, r= -.38, p=.028) and regression-

based (b=-.020, p=.027) models. The intercept of brooding significantly predicted future 

changes in physiological hyperarousal, but in the direction suggesting greater initial 

levels of brooding predicted steeper decelerations (i.e. faster declines) in physiological 

hyperarousal on average over time.  However, a non-significant pattern was observed 

when examining the effects of initial levels of physiological hyperarousal on future 

changes in brooding (correlational: b= .422, r= .07, p=.57; regression-based: b=.108, 

p=.822).  These regression results suggest that the effects of brooding on the 

physiological hyperarousal are stronger than the effects of physiological hyperarousal on 

brooding.  

 Associative relationships between the tripartite factors and reflection were also 

tested.  In the reflection and negative affect associative model, the correlations between 

the intercepts (b= 7.79, r = .484, p<.001) and between the slopes (b= 2.59, r= .79, p<.001) 

were again positively significant, suggesting that children who endorsed high initial 

levels of reflection were likely to endorse high initial levels of negative affect and that 

symptoms of reflection and negative affect change in the same direction over time.  

Initial levels of negative affect were marginally predictive of future changes in reflection 

(correlational: b=-1.73, r= -.22, p=.09; regression-based: b= -1.026, p=.051), but initial 

levels of reflection were not predictive of future changes in negative affect (correlational: 

b=-1.16, r= -.18, p=.21; regression-based: b=-.016, p=.149).  Although the relationship 

between the intercept of negative affect and the slope of reflection was only a marginal 

trend and should be interpreted with caution, the coefficient was again in the negative 
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direction, indicating that higher initial levels of negative affect predicted faster 

decelerations in reflection.    

 Consistent with results from the associative model of brooding and anhedonia, the 

correlations between the intercept of reflection and the intercept of anhedonia were not 

significant (b= 1.63, r= .13, p=.29).  As with brooding and anhedonia, neither intercept 

factors for reflection (b= -.368, r = .147, p=.65; b= -.004, p>.10) nor anhedonia (b= .07, 

r=.012, p=.94; b= -.045, p>.10) were significantly predictive of future changes in the 

other symptom domain. In other words, contrary to the marginal effect of negative affect 

on reflection, initial levels of anhedonia are not predictive of changes in reflection over 

time (nor vice versa).  Although no significant relationships were found between the 

intercept and slopes of reflection and anhedonia, the correlation between the slopes of 

reflection and anhedonia are positively significant (b= 1.03, r= .202, p=.051), indicating 

that, as one would expect, reflection and anhedonia change in the same direction over 

time.  

 The last associative model examined the relationship between reflection and 

physiological hyperarousal.  Unlike the reflection and anhedonia model, the intercept of 

physiological hyperarousal was significantly correlated with the intercept of reflection 

(b= 4.33, r= .32, p<.001), indicating that children who reported higher initial levels of 

reflection were likely to report high initial levels of physiological hyperarousal as well. 

However, contrary to the results from all the other associative models, the correlation 

between the slope of reflection and the slope of physiological hyperarousal was not 

significant (b= .45, r = .26, p=.35), demonstrating that changes in reflection are not 

associated with changes in physiological hyperarousal over time.  Likewise, no 

correlational or predictive associations were found between initial levels of physiological 

hyperarousal and changes in reflection (b= .51, r= .079, p = .53; b= .136, p=.82) nor 

between initial levels of reflection and changes in physiological hyperarousal (b= -.43, r= 

-.116, p= .48; b=-.006, p=.454).  Results from the associative models suggested that, like 

brooding, there are more associations between reflection and negative affect than 

between reflection and the other tripartite factors.    

In addition to parallel growth curves, partial correlations were also conducted to 

examine the unique effects between negative affect and response styles.  Although 
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reflection was positively correlated with negative affect, partial correlations between 

reflection and negative affect while controlling for brooding (at all 3 time points) yielded 

non-significant results (r = .057-.08, p>.10).  Furthermore, partial correlations between 

brooding and negative affect while controlling for reflection demonstrated significant 

positive correlations (r = .162-.29, p<.01). 

Multiple Sample Latent Growth Curve Models 

After examining the results of the associative models, multiple sample analyses 

were conducted on the associative LGM models across groups to determine whether sex 

or stress moderated the relationship between two different symptom domain growth 

parameters. Though some of the pathways between growth parameters of different 

symptom domains were interrelated, non-significant Satorra-Bentler scaled chi square 

difference tests indicated that neither sex nor stress moderated any of these significant 

relationships between the symptom domain parameters.  In other words, allowing the 

growth parameters between symptom domains to be estimated differently across boys 

and girls (or low stress group and high stress group) did not provide a significantly better 

fit than the constrained model where the groups are forced to be equal.  Contrary to the 

predictions, associations between the variables did not change as a function of sex or 

changes in stress over time.       
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DISCUSSION 

 

 

 

 According to the response styles theory, the way in which individuals respond to 

sad or depressed moods may contribute to their vulnerability to depression.  Research has 

demonstrated that individuals who ruminate, or passively focus one’s attention on one’s 

negative mood, are more vulnerable to depression.  In more recent studies, observed 

connections between rumination and anxiety suggest that response styles may contribute 

to internalizing symptoms in general.  In addition, researchers have also begun to make 

distinctions between different subtypes of rumination because of potential differences in 

their relationships with internalizing symptoms.  Consequently, in an attempt to provide a 

more sensitive test of the hypothesis that rumination is associated with increased risk of 

internalizing disorders, the current study separated the construct of rumination into the 

subtypes of brooding and reflection.   The current study also tried to shed some light on 

the specificity of rumination by examining its associations with the shared component of 

depression and anxiety (i.e. negative affect) in comparison to those factors that are 

thought to be specific to depression (i.e. anhedonia) and anxiety (i.e. physiological 

hyperarousal).  Finally, this study tested a diathesis-stress model in which rumination (i.e. 

brooding and reflection) was expected to predict internalizing symptoms only in the 

context of experiencing increased stress.   

 As expected, results of this study demonstrated that both subtypes of rumination 

were concurrently associated with elevated internalizing symptoms. However, contrary to 

predictions, prospective findings revealed that, for the most part, rumination did not 

predict increases in symptoms longitudinally, even in a main effect model. Although 

brooding and reflection tended to have similar patterns of associations with internalizing 

symptoms, there was some evidence of stronger links for brooding. Results of the 

diathesis-stress models also showed that stress did not moderate prospective associations 

between rumination and internalizing symptom outcomes nor did girls exhibit a greater 

tendency than boys to brood or reflect in response to sad moods.  These main findings as 

well as additional results are discussed in light of current theories and previous research. 

 



   

37 

 

 

Do Response Styles affect unique versus shared aspects of depression and anxiety?          

 Given that recent research has found significant associations between rumination 

and depression and between rumination and anxiety/worry (Nolen-Hoeksema, 2000; 

Segerstrom et al., 2000; Muris et al, 2004) and that mechanisms of rumination are more 

similar to behavioral correlates of the shared component of anxiety and depression (i.e. 

negative affect)  than to those of the specific components (i.e. anhedonia and 

physiological hyperarousal), it was hypothesized that effects of rumination on anxiety 

and depression were reflective of influences of rumination on negative affect (the shared 

emotional component of depression and anxiety).  A series of latent growth curve models 

were tested in order to examine both the concurrent and longitudinal relationships 

between rumination and the three tripartite symptoms.  A main contribution of the present 

study was the examination of tripartite symptoms.  By evaluating the relationship 

between rumination and the tripartite symptom domains, we can better understand 

whether rumination is a unique risk factor (to either depression or anxiety) and that 

connections of depression and anxiety with rumination are merely a function of the high 

comorbidity between these internalizing disorders or whether we see these associations 

because rumination is actually related to both depression and anxiety through the shared 

emotional and cognitive component of negative affect  (Watson & Clark, 1997; Mineka 

et al., 1998).   

As expected, both reflection and brooding were concurrently related with negative 

affect, as reflected by the significant positive associations between rumination and 

negative affect intercept growth factors.  These results are not only consistent with our 

hypotheses, but also with previous research in adults that have demonstrated that 

individuals endorsing brooding also concurrently endorsed higher mean levels of 

negative affect (Moberly & Watkins, 2008).  Furthermore, the lack of concurrent positive 

associations between rumination and anhedonia adds support to our hypothesis that 

previous concurrent associations linking rumination (brooding and reflection) with 

depressive symptoms are reflective of the relationship between rumination subtypes and 

negative affect (the non-specific component of depression), not the relationship between 

rumination and anhedonia (specific component of depression).  While concurrent 
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associations between rumination and depression seem to be accounted for by 

rumination’s effect on negative affect, results from this study suggest that rumination 

may be related to anxiety via common as well as unique factors since reflection and 

brooding showed concurrent positive associations with physiological hyperarousal as 

well as negative affect.  Although the associations between rumination and physiological 

hyperarousal were contrary to predictions, these results are consistent with prior studies 

that reveal significant positive associations between concurrent levels of rumination and 

anxiety (Nolen-Hoeksema, 2007; Calmes & Roberts, 2007).     

In addition to addressing concurrent and prospective associations, latent growth 

curve modeling also allowed for the examination of changes in variables over time and 

directional influences between response styles and the tripartite symptom domains.  To 

examine the driving force, or directional influence, of the dynamic relationship observed 

between two slopes, the pathways between one symptom’s intercept factor and the other 

symptom’s slope factor were evaluated.  While prospective bidirectional effects were 

expected between rumination and negative affect, results from the associative model 

analyses did not support the hypothesis.  Although bidirectional influences between 

rumination and depressive symptoms (i.e. rumination predicts future changes in 

depressive symptoms and depressive symptoms also predict future changes in 

rumination) have been noted in an adult sample (Huffziger, Reinhard, & Kuehner, 2009), 

more studies have demonstrated at least a unidirectional longitudinal influence so that 

initial levels of rumination have predicted subsequent changes in depressive symptoms 

(e.g. Schwartz & Koenig, 1996, Abela et al., 2002, 2004; Broderick & Korteland, 2004, 

Nolen-Hoeksema, 2000).   

However, contrary to expectations, the only longitudinal influence that was found 

in all the associative models was between brooding and physiological hyperarousal, 

suggesting that initial levels of brooding predicted future changes in physiological 

hyperarousal.  This finding was particularly at odds with our perception of the role of 

brooding since initial levels of brooding were significantly predictive of future 

physiological hyperarousal symptoms in the negative direction.  In other words, results 

demonstrated that children endorsing higher initial levels of brooding exhibited a more 

rapid decline (rather than expected slower declines) in symptoms of physiological 



   

39 

 

hyperarousal over time.  Given that few studies have examined longitudinal effects of 

subtypes of rumination on internalizing symptoms in children and that these results ran 

counter to our predictions, it will be important to replicate these results to have 

confidence that this is a reliable finding.  However, in the event that the longitudinal 

relationship observed between brooding and physiological hyperarousal is a reliable 

effect, the following discussion provides speculations about what might account for this 

association.  

While higher levels of a risk factor (i.e. brooding) leading to steeper declines in an 

undesirable symptom domain (i.e. physiological hyperarousal) is a result that appears 

contrary to theory, the relationship between brooding and physiological hyperarousal 

may be reflective of a functional use of brooding similar to the cognitive avoidance 

theory of worry (Borkovec, Ray, & Stober, 1998).  The cognitive avoidance theory 

postulates that worry is a coping strategy used by people to decrease (or avoid) arousal 

associated with a threat or stress and is thus a negatively reinforcing behavior.  Though 

ruminating, or brooding, is a more emotionally-focused repetitive thought than the future-

oriented content typically associated with worry, previous findings show that worry and 

rumination overlap in pattern of outcomes (Fresco, Frankel, Mennin, Turk, & Heimberg, 

2002; Segerstrom, Tsao, Alden, & Craske, 2000).  Consequently, it is possible that, like 

worry, brooding allows people to focus on their negative mood in order to distract 

themselves from a real problem or intrusive thought that leads to anxious arousal, thus 

extending the use of brooding as cognitive avoidance (Watkins, 2004).  The significant 

negative association between brooding and physiological hyperarousal supports the role 

of brooding as an avoidance strategy to arousal since high initial levels of brooding were 

predictive of faster decreases in arousal than low initial levels of brooding.  

Additionally, this worry-related theory can also help explain other associations 

noted between physiological hyperarousal and brooding.  According to the cognitive 

avoidance theory, if brooding can help regulate arousal, one would expect that as 

individuals become more physiologically aroused, they also become more likely to 

brood.  Consequently, assessment of changes in both brooding and hyperarousal 

symptoms longitudinally should show that these symptoms change together in the same 

direction over time (i.e. a positive association between slopes).  As findings from this 
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study show, a significant positive correlation was observed between the slopes of 

brooding and physiological hyperarousal, lending further support to the explanations 

provided by the cognitive avoidance theory framework.  Once again, subsequent research 

is needed to replicate this unexpected effect between physiological hyperarousal in order 

to better understand the relationship between these two constructs.   

Likewise, the lack of expected prospective associations between rumination and 

negative affect observed in this study also warrants further attention, especially since a 

sizable body of literature has demonstrated a longitudinally predictive link between 

rumination and depression across various samples (e.g. Morrow & Nolen-Hoeksema, 

1990; Nolan et al., 1998; Broderick & Korteland, 2004; Abela et al., 2002, 2004; 

Schwartz & Koenig, 1996).  Upon further review, there are a few key differences that 

may explain the lack of expected prospective associations between rumination and 

negative affect in the current study and help reconcile our findings with this large body of 

research.  First, many of the previous prospective studies have included two assessment 

points, which developmental methodologists have noted allows a relatively poor 

examination of change (see Willett, 1989) and are not much more informative than 

simple cross-sectional designs (Curran & Willoughby, 2003).  Second, the lag time 

between assessments in previous studies looking at younger samples (e.g. 6 weeks in 

Abela et al., 2002 and Schwartz & Koenig, 1996) was shorter than the lag time between 

assessments in this study (1 year).  It may be that in pre-adolescents and adolescents, 

rumination consistently predicts increases in depressive symptoms over shorter periods of 

time but not over longer periods of time.   

Finally, discrepant results from prior studies may be accounted for by the measure 

of rumination used since the current study used a more sensitive measure that examines 

the ruminative subtypes of brooding and reflection while the previous studies analyzed 

rumination as a unitary construct.  After not finding a prospective association between 

rumination and depressive symptoms in a college sample, Calmes and Roberts (1997) 

conducted additional post hoc analyses, including an exploratory factor analysis of a 

commonly used rumination measure for adults (Response Style Questionnaire) that 

yielded three dimensions of rumination involving symptom-related rumination, brooding 

(i.e. self-analysis), and reflective pondering. Their results were also consistent with a 
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previous factor analysis of the same measure (Roberts et al., 1998).  However, concerns 

were raised about potential criterion contamination between items on the symptom-

related rumination and history of experiencing more severe depressive symptomatology 

(Roberts et al., 1998; Segerstrom et al., 2000).  In other words, some of the (symptom-

related rumination) items on the full scale may inadvertently assess severity of past 

depression rather than rumination, thus leading to spurious associations between 

measures of rumination and depression while refined measures of brooding and reflection 

exclude these potential depression-overlap items.  Further analyses by Calmes and 

Roberts (1997) demonstrated that the dimensions of brooding and reflective pondering 

failed to prospectively predict depression while dimensions of rumination related to 

symptoms of depression (i.e. symptom-related rumination) were significant predictors of 

subsequent changes in depressive symptoms.  These results raise the possibility that past 

findings demonstrating associations between rumination and depression were merely a 

function of item-overlap rather than true associations between the two constructs.   

Taken together, there are various potential issues that can contribute to differences 

across studies examining the prospective associations between rumination and 

subsequent depressive or internalizing symptoms.  Subsequent research should take into 

consideration these methodological and theoretical issues when designing studies in order 

to resolve discrepancies across studies and further flesh out other factors that may be 

contributing to these differences.  Given that the effects of using a more refined measure 

of the construct of rumination was another main focus and unique contribution of the 

current study, implications for distinguishing between brooding and reflection are 

elaborated in the following section.  

As previously mentioned, the current study extended prior research by examining 

the longitudinal effects of the ruminative subtypes of brooding and reflection in a sample 

of children.  Studies have found brooding and reflection to be distinctive variables in both 

adults, adolescents, and children (Treynor, Gonzalez, Nolen-Hoeksema, 2003; Roberts et 

al., 1998; Burwell & Shirk, 2007; Lopez et al., 2009).  Consequently, determining 

Distinguishing between brooding vs. reflection: Is brooding more maladaptive than 

reflection? 
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whether dividing up the construct of rumination into these subtypes would lead to 

differential associations with depression and anxiety merited further investigation. 

Preliminary research suggested that brooding served as a more maladaptive 

response to sadness since brooding, not reflection, was concurrently associated with 

elevated depressive symptoms (Lopez et al., 2009).  Therefore, it was predicted that 

brooding would have more positive associations with negative affect than reflection as 

well as lead to more deleterious outcomes with regard to the tripartite symptoms overall.    

Although the patterns of concurrent and longitudinal associations with negative affect 

were similar for brooding and reflection, results also demonstrate that while brooding is 

uniquely associated with negative affect, the association between reflection and negative 

affect disappears after controlling for the effects of brooding. These results suggest that 

associations between reflection and negative affect may be accounted for by brooding, 

which would be consistent with previous findings that demonstrate brooding is more 

maladaptive than reflection (Burwell & Shirk, 2007; Treynor et al., 2003).     

In addition, although positive associations between reflection and tripartite 

symptoms with reflection were contrary to our hypothesis, the work of Watkins and 

colleagues may leave some reason to doubt that reflection is consistently adaptive in the 

first place.  In a review of the effects of repetitive thought, Watkins (2008) states that the 

level of construal of repetitive thought (i.e. whether the thought is abstract and analytical 

or concrete and experiential) is an important determinant of whether the repetitive 

thought is helpful or hurtful.  As posited by the mechanisms of rumination, Watkins 

explains that in the context of depression, stress, or negative mood, more abstract 

construals lead to deficits such as impaired problem-solving, increased global self-

judgments, and increased emotional reactivity (Rimes & Watkins, 2005; Watkins, 

Moberly & Moulds, 2008; Watkins & Mould, 2005).  Watkins concludes that both 

brooding and reflection involve abstract, high-level construals.  Results from the current 

study lend further support to the ambivalent role of reflection.    

Although brooding and reflection also had similar patterns of associations with 

anhedonia, results yielded more associations with the shared aspect of depression and 

anxiety (i.e. negative affect) than with the unique factor of anhedonia.  Overall, results 

from both brooding models and reflection models suggest that previous concurrent 
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connections between rumination and depressive symptoms seem to be accounted for by 

the association between ruminative subtypes and negative affect rather than an 

association between rumination and anhedonia.  Although the only concurrent differences 

in brooding and reflection were results from the partial correlations, review of 

prospective associations with tripartite symptoms across the subtypes highlights the 

unexpected, yet differential, pattern of results seen in the brooding and physiological 

hyperarousal associative model.  By making the distinction between brooding and 

reflection, we also learned that brooding may have both a shared and unique influence on 

anxiety, albeit in the opposite direction than anticipated.  In other words, while 

associations between brooding and depressive symptoms may be reflective of the 

underlying association of brooding with negative affect, associations between brooding 

and anxiety are reflective of relationships between brooding with both shared and unique 

aspects of anxiety.   

More importantly, however, this study suggests that the focus should not be on 

different associative patterns between brooding and reflection, but rather different 

associative patterns between studies using the more refined measure of rumination that 

excludes depression-item overlap and studies using the older, less sensitive assessment of 

response styles.  Taken together with the previously discussed findings regarding 

potential differences in prospective associations between rumination and depression 

when using the more focused measure of maladaptive rumination (Calmes & Roberts, 

2007), using the more distinctive measures for brooding and reflection may not 

necessarily lead to different patterns of associations from one subtype to another but to 

similar patterns for brooding and reflection that are different from previous patterns of 

rumination when assessed as a unitary construct.   

Although the lack of prospective associations between rumination and negative 

affect (or anhedonia) may call into question the hypothesized causal role of rumination 

(either brooding or reflection) in the development of depression and/or anxiety, one study 

has been able to demonstrate a longitudinal relationship between rumination and changes 

in depressive symptoms even with the use of the revised rumination measure for 

brooding and in the framework of multi-wave data (Nolen-Hoeksema, Stice, Wade, & 

Bohon, 2007).  In a school-recruited sample of female adolescents, Nolen-Hoeksema and 
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her colleagues (2007) found that brooding was significantly predictive of changes in 

depressive symptoms one year later.  An important distinction between the methodology 

in the Nolen-Hoeksema et al. (2007) study and some prior research (including the current 

study) is that the study conducted by Nolen-Hoeksema and her colleagues used a self-

report survey to assess rumination (i.e. brooding) and a semi-structured interview to 

assess depressive symptoms while the current study used survey measures to assess both 

brooding and depressive symptoms.   

It is also important to note that, although prospective associations between the 

subtypes of rumination with depressive symptoms may not be as strong as previous 

connections using the unitary construct of rumination, significant positive associations 

between slopes of ruminative subtypes and slopes of tripartite symptoms demonstrates 

that brooding and reflection are still contributing to the maintenance of depressive and 

anxiety symptoms since these symptoms appear to change together over time.  While 

results from this study cannot support any causal influences between the subtypes of 

rumination and internalizing symptoms and cannot carry the claims set forth by the 

response styles theory, these findings imply that ruminative subtypes may be more 

associated with the maintenance of internalizing symptoms rather than the emergence of 

these symptoms.  Prior research in adults that has made both the distinctions between 

brooding and reflection as well as distinctions between factors contributing to the 

development of depressive symptoms versus the maintenance of these symptoms lend 

support to the maintenance-only hypothesis of ruminative subtypes (Grassia & Gibb, 

2008) and thus merits evaluation in child samples.  

A significant contribution of this study is identifying the fallibility of the response 

style theory and illuminating ways to move forward in theorizing factors that might 

explain the relationships between depression, anxiety, and rumination and help to better 

identify individuals who are at risk for developing depression or anxiety.  By providing 

precision to a revised theory (e.g. distinguishing subtypes of rumination and their 

different associations), research may lead to a theory that can account for these 

relationships. 

Moderating effects of stress on response styles: Support for a Diathesis Stress Model? 
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Recent studies have examined the longitudinal effects of stress on the relationship 

between depressive symptoms and rumination (Driscoll et al., 2009; Abela et al., 2007), 

but this was the first study to test these effects with subtypes of rumination as well as 

with tripartite factors.  Before testing the interaction, main effects of stress were tested.  

Results demonstrated that children endorsing lower stress levels across time also 

experienced steeper declines in levels of response styles and tripartite symptoms over 

time than children endorsing higher levels of stress.  However, contrary to predictions, 

changes in stress over time did not moderate the relationship between rumination and 

tripartite symptoms.   

While stress did not moderate the relationship between response styles and 

tripartite symptoms, simple main effects of stress demonstrated that stress has a 

deleterious effect on brooding and reflection and negative affect over time.  One plausible 

explanation is that these results accurately reflect the absence of any moderation. Support 

for a main effect rather than a diathesis-stress model was also found by Sarin, Abela, and 

Auerbach (2005), utilizing a short-term longitudinal design.  Given that Nolen-Hoeksema 

et al. (1999) found support for a diathesis stress model using a concurrent design, Sarin et 

al. (2005) suggested the possibility that rumination is more strongly associated with 

depressive symptoms in individuals currently experiencing high levels of stress. An 

alternative interpretation of the inconsistent findings with regard to diathesis stress 

models suggests that although a ruminative response style, as posited by Nolen-

Hoeksema, operates within a main-effect framework (e.g. risk or maintenance model), 

other types of ruminative response styles exist that operate within a diathesis-stress 

framework (Sarin, Abela, & Auerbach, 2005).  For example, stress-reactive rumination, 

or the tendency to ruminate about negative inferences made following the occurrence of 

negative life events, is posited by Robinson and Alloy (2003) to increase risk for 

depression following negative events (i.e. vulnerability model).  Given that Robinson and 

Alloy (2003) provide support for the hypothesis that stress-reactive and emotion-focused 

rumination represent two independent constructs, future research may want to consider 

that different ruminative constructs may lead to the onset and/or maintenance of 

depressive symptoms through different mechanisms (i.e. main effect vs. diathesis stress).  
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Finally, another plausible explanation for discrepancies in the literature regarding 

the diathesis stress test is that effects of brooding (rumination) might not be as strong 

when tested in isolation from other cognitive vulnerabilities. In a sample of similarly 

aged children, Abela & Sarin (2002) suggested that the risk to depression is determined 

by an individual’s most deviant cognitive vulnerability. Abela and Sarin argue that past 

research examining diathesis-stress models have obtained inconsistent results because 

studies have examined each related diathesis (i.e. multiple pathways to same 

psychopathology) in isolation without considering possible relationships between them.  

Using the analogy “a chain is only as strong as its weakest link,” Abela and Sarin explain 

how an individual is as vulnerable to depression as his or her most depressogenic coping 

strategy makes him or her.  Consistent with results from this study, they also found that 

each cognitive vulnerability did not interact independently with negative life events.  

However, by using the highest standardized score of the vulnerability scales for each 

child (i.e. weakest link variable), significant interactions between vulnerability and stress 

were found.  Testing the effects of brooding within a multiple cognitive vulnerability 

design may help us understand the relationship between brooding, stress, and depression 

or anxiety and thus, warrants further investigation.  

Effects of sex on subtypes of rumination and tripartite symptom domains 

 Given that the response styles theory can help explain the emergence of sex 

differences in depression, another objective of this study was to examine the trajectories 

of response styles and tripartite symptoms over time for boys and girls.  Since 

preliminary research found that girls endorsed higher levels of brooding and reflection 

than boys (Lopez et al., 2009) and results from Burwell and Shirk (2007) found that girls 

had a stronger association between brooding and depressive symptoms than boys, it was 

predicted that girls would experience higher levels and steeper increases (i.e. slower 

declines) in brooding and that the relationship between brooding and negative affect 

would vary as a function of sex (i.e. sex moderation).  However, multiple group analyses 

demonstrated that the only sex differences that emerged were in initial levels of 

anhedonia and also in slope of anhedonia.  Boys had higher initial levels of anhedonia 

than girls, but they also experienced steeper declines in symptoms of anhedonia than girls 

over time.  These sex differences are similar to those observed in other preadolescent 
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samples where boys endorse higher levels of self-reported depressive symptoms than 

girls (Angold & Rutter, 1992; Nolen-Hoeksema, Girgus, & Seligman, 1991).  These 

studies also demonstrate that girls’ level of self-reported depressive symptoms increase 

rapidly in early adolescence while boys’ levels either increase only slightly or remain 

stable.  Given the overall decreasing trajectory of the variables tested in this sample, the 

outcome of faster declines in depression-specific (i.e. anhedonia) symptoms in boys can 

be equated with slower declines in these symptoms in girls, thus demonstrating that 

similar patterns are noted in previous studies. 

Although these patterns of sex differences in anhedonia are consistent with the 

literature (i.e. boys have slightly more depressive symptoms than girls in preadolescence, 

but adolescent girls endorse more depressive symptoms than adolescent boys), results did 

not support the response styles theory since girls did not endorse more higher initial 

levels of brooding.  Although Burwell and Shirk (2007) also did not find a significant sex 

difference in levels of brooding, they found a significant interaction between brooding 

and sex in the prediction of depressive symptoms so that in adolescents who endorse high 

levels of brooding, girls had more depressive symptoms than boys.  Contrary to our 

predictions and the results from Burwell and Shirk (2007), there were no parallel 

significant sex interactions between response styles and tripartite symptoms either.  The 

significant trend of girls endorsing more depressive symptoms than boys in their final 

wave of assessment highlights differences in sample characteristics that can be 

contributing to discrepancies in sex moderation since girls in the sample evaluated by 

Burwell and Shirk (2007) were older and already showing a propensity to more 

depressive symptoms than boys, thus making the sex moderation an expected finding 

since it is basically replicating the established connection between brooding and 

depressive symptoms.   

 Another issue that may have led to a lack of sex differences in brooding (as well 

as other variables) is the limitation of our study to linear growth models.  While detection 

of sex differences in initial levels of variables would not be affected by the shape of the 

trajectory being predicted, it is possible that sex differences in trajectories of symptom 

changes over time may have been missed due to the restriction to a linear trend.  When 

modeling univariate latent growth curve models, one usually tests different shapes (e.g. 
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linear, quadratic) to see which model best fits the data over time.  However, due to the 

degrees of freedom needed to test more complex curvilinear trends, the best form of 

growth one can estimate from three time points is a linear trajectory.  While model fit 

indices of the current linear-based results demonstrated good model fit, comparison to a 

quadratic model allowing for different rates of acceleration/deceleration of symptom 

change was not possible without a fourth wave of assessment.  While evaluation of how 

symptoms of brooding and reflection (as well as the tripartite symptoms) change over 

development is important, determining whether these changes in symptoms are different 

for boys and girls can help us understand the emergence of sex differences in depression 

and can help the field better identify individuals at risk for future internalizing problems.   

Limitations and Future Directions 

 Given the recent relationships noted between rumination and both depression and 

anxiety, the current study contributed to the field’s understanding of the association 

between rumination, stress, and internalizing symptoms by identifying negative affect as 

a potential mediator of the relationship between rumination and depressive symptoms as 

well as rumination and anxious symptoms.  In addition, this study was the first to 

examine the longitudinal effects of the subtypes of rumination and formally tested a 

major tenet of the Response Styles Theory by conducting analyses from a diathesis-stress 

model framework.  However, several limitations of the present study deserve mention 

and have implications for future research.   

Although the confirmatory factor analysis results implied that the tripartite 

symptom subscales represented the data well, it would be informative to use a well-

established measure in conjunction with the scales created from the CDI and RCMAS 

since an independent measure of the tripartite symptoms would also allow us to formally 

test whether tripartite symptoms mediate (or partially mediate) the relationship between 

rumination and depression/anxiety, as measured by the CDI and RCMAS.  In addition, 

while the use of latent growth curves provided us with several advantages, a limitation of 

this study was our inability to assess trajectories of growth that are nonlinear. Subsequent 

studies should evaluate whether other forms of growth better fit the trajectories of 

response styles and tripartite symptoms over a linear model.  Sex differences in 
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acceleration or deceleration of symptoms at different developmental stages could also be 

evaluated in more complex curvilinear models.     

As with any study using a community sample, other studies using a different kind 

of sample would increase the study’s external validity.  Future research should use the 

brooding and reflection subscales to evaluate response styles in clinical populations since 

the effects of brooding and reflection on tripartite symptoms may be even more 

pronounced in samples with a less restricted range of negative affect, anhedonia, and 

physiological hyperarousal symptoms than is typical of community samples.  Through 

the use of latent growth curve models, we can determine if there are significant 

differences in trajectories of depression, anxiety, or negative affect for clinical vs. non-

clinical samples.  Experimental manipulation, such as mood induction, could also help 

determine if a causal relationship exists between ruminative subtypes and tripartite 

symptoms.  Again, with a different measure of tripartite factors, mediational analysis 

could be conducted to determine statistically whether negative affect, anhedonia, or 

physiological hyperarousal is accounting for the effects of brooding on depressive and 

anxious symptoms or conversely, whether brooding is one of the significant mechanisms 

responsible for the associations between tripartite factors with depression and anxiety.    

Given that depressive and anxiety symptoms are multiply determined, it is also 

important that subsequent research studies keep in mind that response styles are not the 

sole factors accountable for sex differences in vulnerability to depression (and/or 

anxiety).  There are various cognitive coping strategies that can be further evaluated in 

terms of their associations with depressive symptoms and their association with males 

and females.  Hankin and Abramson (2001) propose an elaborated cognitive 

vulnerability-transactional stress theory that incorporates multiple negative cognitive 

vulnerabilities to depression (including rumination) as well as other disciplinary 

approaches (interpersonal theories of depression).  Based on results from various studies, 

they speculate that sex differences in the emergence of depression can be explained 

through specific mechanisms in their causal chain where girls show elevations relative to 

boys.  Their framework is based on previous research that has found sex differences in 

negative events, initial negative affect, and negative inferential style, all factors in their 

depressogenic causal chain (Hankin & Abramson, 2001). These results suggest that it 
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may be a combination of multiple coping strategies that can help increase one’s 

vulnerability to depression, not just rumination (brooding).  Future studies should 

examine the differential effects of these coping tactics on the onset, duration, and 

intensity of depression as well as their interactions with interpersonal factors and 

different stressors that may help identify causal pathways explaining sex differences in 

the emergence of depression.  For example, the weakest link method, proposed by Abela 

and Sarin (2002) and discussed earlier, can serve as one of several ways to examine the 

effects of different coping strategies and cognitive vulnerabilities. 

Conclusions 

This study was the first to address the longitudinal effects of subtypes of 

rumination in children and test the diathesis stress model with subtypes in a child sample. 

Our results, for the most part, did not support our hypotheses regarding differential 

patterns of association across brooding and reflection.  Likewise, neither brooding nor 

reflection predicated changes in tripartite factors in the expected direction.  Yet, our 

findings supported our hypothesis regarding the underlying association between 

rumination and negative affect by demonstrating that negative affect had more 

associations with brooding and reflection than the depression-specific domain of 

anhedonia.  Although contrary to expectations, results from the current study also suggest 

that brooding may be a risk factor for both depression (through the shared factor) and 

anxiety (through the shared and unique factors) in children, thus replicating associations 

observed in adults and adolescents and highlighting the importance of assessing 

rumination from a multidimensional framework since the same association was not 

observed between reflection and the anxiety-specific factor, physiological hyperarousal.  

While no bidirectional associations were noted, subsequent research should investigate 

the directional influences between subtypes of rumination and the tripartite factors to 

better understand the relationship between rumination, depression, and anxiety and 

determine whether subtypes of rumination influence more maintenance or continuation of 

internalizing symptoms rather than playing a more causal role.   

Overall, this study also failed to offer support for Nolen-Hoeksema’s response 

styles theory.  No sex differences in response styles were found prior to the emergence of 

sex differences in depression.  Furthermore, response styles did not interact with stress to 
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predict increases in depressive (or anxious) symptoms.  Although the results of the 

current study did not support the hypotheses posited by the response styles theory, 

examining potential variations or adapted versions of the theory (e.g. distinguishing 

subtypes of rumination and their different associations) contributes to the field since 

empirical testing of different transformations of the theory can lead to a theory that can 

account for the relationships between depression, anxiety and rumination and help inform 

effective interventions.  For example, future evaluations of the weakest link method for 

diathesis-stress testing may also help us better understand the longitudinal effects of 

brooding and reflection on various symptom domains.  Nevertheless, there is a vast 

amount of research to be done to move forward in reformulating the effects of various 

types of cognitive vulnerabilities, such as response styles, and their interaction with other 

factors to achieve confidence in a developmentally sensitive model of the development of 

internalizing disorders.   
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Table 1: Descriptive Statistics and correlations among predictor and outcome variables 

 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 

1. BR (T1)  1.00                

2. BR (T2)  .51***  1.00               

3. BR (T3)  .36***  .56***  1.00              

4. Ref (T1)  .66***  .47***  .31***  1.00             

5. Ref (T2)  .38***  .74***  .38***  .52***   1.00            

6. Ref (T3)  .31***  .49***  .83***  .35*** .45***  1.00           

7. NA (T1)  .38***  .24***  .23***  .31***  .19**  .14*  1.00          

8. NA (T2)  .27***  .29***  .31***  .25***  .26***  .28***  .45***  1.00         

9. NA (T3)  .27***  .36***  .53***  .25***  .26***  .46***  .34***  .48***  1.00        

10. PA (T1) .10 .10 .11 .04 .06 .07 .45*** .36*** .21** 1.00       

11. PA (T2) .07 .12* .15* .10 .09 .13* .31*** .47*** .29*** .42*** 1.00      

12. PA (T3) .07 .11 .28*** .04 .10 .24*** .29*** .26*** .42*** .50*** .41*** 1.00     

13. PH (T1)  .23***  .23***  .27***  .20***  .15*  .26***  .52***  .38***  .29***  .50*** .35*** .34*** 1.00    

14. PH (T2)  .29***  .28***  .24*** .25***  .22***  .21***  .36***  .55***  .31***  .44***  .45*** .28*** .53*** 1.00   

15. PH (T3)  .11 .27***  .36***  .17**  .24***  .30***  .29***  .36***  .54***  .29*** .29*** .42*** .47*** .47*** 1.00  

16. Sex .095 -.02 .01 .09 .06 .05 -.01 .04 .08 -.17** -.16* -.17** -.06 -.15* -.02 1.00 

17. Age -.16** -.18** -.23*** -.06 -.10 -.19** -.19*** -.24*** -.17* -.10 -.03 .04 -.27*** -.21*** -.07 .02 

18. Stress .04   .19**  .20** .03  .14*  .22***  .09  .19**  .36***   .17** .15*  .34*** .07 .14* .29*** .03 

M (SD)  24.82 

(10.67) 

23.37 

(11.03)  

23.04 

(13.03) 

23.43 

(11.99)  

22.02 

(12.67)  

22.97 

(14.33)  

2.91 

(2.20)  

2.25 

(2.06)  

1.89 

(2.00)  

  

2.04 

(2.09)  

 

1.69 

1.87)   

1.55 

(1.74) 

2.25 

(1.72) 

1.98 

(1.67) 

1.61 

(1.54) 

1.5  

(.5) 

* p < .05, ** p < .01, *** p<.001
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Table 2: Abbreviated items and their groupings from the RCMAS and CDI scales 

 
 PH NA PA 

RCMAS “trouble getting breath” 

(item 5) 

“nervous” 

(item 34) 

  

“feel sick in stomach” 

(item 17) 

“worry about something bad” 

(item 37) 

“I am tired a lot” 

(item 21) 

“worry when go to bed” 

(item 30) 

“get mad” 

(item 9) 

“worry about what will happen” 

(item 22) 

“hard to sleep” 

(item 13) 

“trouble making up mind” 

(item 1) 

“wiggle in seat” 

(item 33) 

 

CDI  “worry about aches and pains” 

(item 19)  

“like being with people” 

(item 12) 

“worry a lot” 

(item 6) 

“have fun at school” 

(item 21) 

 “have fun” 

(item 4) 

 “do not have any friends” 

(item 22) 

 “push myself to work” 

(item 15) 

 “feel alone” 

(item 20) 
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Table 3: Parameter estimates and fit indices for univariate LGMs 

  
               Intercept                 Slope      

 Mi Di Ms Ds SB χ2 
CFI 

(df=1)
 

TLI RMSEA SRMR 

 

Brooding 

 

 

24.72***  

 

 70.49*** 

 

 -1.04** 

 

20.66** 

 

.874 

 

1.00  

 

1.00 

 

0.00 

 

.012  

 

Reflection 

 

 

23.29***  

 

101.20***  

 

 -.55 

 

21.20*  

  

3.29 

 

.980  

 

.941 

 

 .084 

 

.026  

 

NA 

 

2.89*** 

 

2.42*** 

 

-.51*** 

 

.404 

 

1.85 

 

.991 

 

.972 

 

.051 

 

.020 

 

PA 

 

2.02*** 

 

1.54* 

 

-.22*** 

 

.262 

 

.879 

 

1.00 

 

1.00 

 

0.00 

 

.014 

 

PH 

  

 

2.28***  

 

1.81***  

 

 -.31*** 

 

.141  

 

.991 

 

1.00  

 

1.00 

 

0.00  

 

.014 

 

CDI 

 

8.99*** 

 

37.8** 

 

-.976*** 

 

2.84 

 

4.22 

 

.959 

 

.878 

 

.100 

 

.028 

 

RCMAS 

 

14.3*** 

 

28.8*** 

 

-1.71*** 

 

2.24 

 

.016** 

 

1.000 

 

1.03 

 

0.00 

 

.002 

* p< .05, ** p < .01, *** p < .001 

 

 

 

 

 

 

 

 

 

 

 

 



   

56 

 

Table 4: Parameter estimates for multiple sample univariate LGMs 

  
                       Intercept                           Slope 

 Mi              Di Ms Ds 

Brooding     

     Boys     23.88*** 73.6*** -.73 13.2 

     Girls 25.64*** 68.4*** -1.40* 28.04** 

     Low stress 24.4*** 82.5*** -1.99*** 23.0* 

     High Stress 25.6*** 58.1*** -.154 16.0 

Reflection     

     Boys 22.27*** 114.6*** -.527 22.08 

     Girls 24.33*** 87.95*** -.604 20.16 

     Low stress 23.5*** 95.5*** -1.54** 24.3* 

     High Stress 24.1*** 116.4*** .368 19.0 

Negative Affect     

     Boys 2.845*** 1.54* -.585*** .094 

     Girls 2.89*** 3.365*** -.424*** .749 

     Low stress 2.56*** 1.86** -.67*** .095 

     High Stress 3.10*** 2.48** -.37** .595 

Anhedonia     

     Boys 2.34*** 1.21 -.226* .37 

     Girls 1.72*** 1.76 -.206** .12 

     Low stress 1.60*** 1.01 -.279*** .06 

     High Stress 2.06*** .412 -.111 1.01 

Physiological Hyperarousal     

     Boys 2.42*** 1.688*** -.339*** .031 

     Girls 2.16*** 1.855*** -.283*** .288 

     Low stress 2.03*** .923** -.422*** .18 

     High Stress 2.37*** 2.44*** -.191** .336 

*p < .05, ** p < .01, *** p < .001 
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Table 5: Fit indices for parallel process multivariate LGMs  

   
      

 SB χ2 
CFI (df=7)

 
TLI RMSEA SRMR 

 

Brooding   NA 

 

 

7.62, ns 

 

.998  

 

.996 

 

.017 

  

 

.024 

 

Brooding   PA 

 

  

 6.89, ns 

 

1.000 

 

1.001  

 

0.00  

  

 

.021 

 

Brooding   PH 

 

 

 11.21, ns 

 

.988  

 

.974  

 

.043 

   

 

.024 

 

Reflection   NA 

 

 

7.78, ns 

 

.997 

 

.994 

 

.019 

 

 

.021 

 

 

Reflection   PA 

 

 

 7.366, ns 

 

 .998 

 

 .997 

 

 .013 

 

 

.022 

 

Reflection   PH 

 

 

10.99, ns  

 

 .987  

 

.972 

 

  .042 

 

 

.024 
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Figure 1: LGC Measurement Model 

 

 

Intercept Slope

Time 1 Time 2 Time 3

E1 E1 E1

Variance Variance

Mean Mean



   

59 

 

 

 

 

 

 

 

 

Figure 2: Example of parallel processing model (brooding with negative affect) 
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Figure 3: Multisample method diathesis stress model  
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Figure 4: Parallel process model with covariates of sex and age 
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Figure 5: Correlations from brooding and negative affect associative model 
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APPENDIX B 

 

 

 

CDI AND RCMAS RESULTS  
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RESULTS OF LATENT GROWTH CURVE MODELS WITH THE CDI AND RCMAS 

 

 

 

 Analyses of univariate models using the CDI and RCMAS as outcome variables 

were also conducted.  Table 3 provides the results for the univariate growth curves for all 

the variables, including the CDI and RCMAS.  Fit indices for these models indicated 

good fit to the data.  Interpretation of the mean values of the slope indicate that, 

consistent with the tripartite factors, the mean levels of the CDI and RCMAS decrease 

significantly over time. Results also indicate that other variables can be added to the 

models to predict individual differences since significant variance was observed in the 

intercept of both factors.   

 Multisample analyses on the univariate models were conducted to test the effects 

of sex and stress on CDI and RCMAS.  Comparison of growth parameters across stress 

groups yielded a significant Satorra-Bentler scaled chi square different test for the slope 

mean of CDI (SBΔ χ2
(1) = 6.34, p=.012), indicating that children in the low stress group 

reported significantly faster decreases in depressive symptoms over time than children in 

the high stress group.  No significant differences were found for any of the CDI growth 

parameters when compared across sex (SBΔ χ2
(4) = 6.47, p=.17). Multisample analyses 

with the RCMAS univariate model also yielded significant differences across stress 

groups for the slope mean factor (SBΔ χ2
(1) = 8.33, p=.004), indicating again that 

children in the low stress group had significantly faster declines in symptoms of anxiety 

over time than children in the high stress group.  Consistent with results from the CDI, no 

significant sex differences were found in the growth parameters of the RCMAS (SBΔ 

χ2

 

(4) = 3.67, p=.45). 
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APPENDIX D 
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FOOTNOTES 

 

 

 
1 

 

To ensure that the results of the hypothesized association between negative affect and 

brooding could be generalized to other research, the present study aimed to replicate 

previous findings regarding effects of rumination on levels of depressive symptoms and 

anxiety by assessing depressive and anxious symptoms, respectively, through the use of 

two self-report measures that are commonly used with children, the Children’s 

Depression Inventory (CDI; Kovacs, 1981) and the Revised Children’s Manifest Anxiety 

Scale (RCMAS; Reynolds & Richmond, 1978).  As a self-report measure of depression, 

items assessed by the CDI consist of symptoms related to low positive affect, or 

anhedonia, as well as negative affect; thus, it was expected that brooding would correlate 

with CDI scores.  Similarly, a significant association between the self-report measure of 

symptoms of anxiety and brooding was also expected, as items from the RCMAS reflect 

symptoms of physiological hyperarousal, but also negative affect.  Results from latent 

growth curve analyses using the CDI and RCMAS can be found in Appendix B. 
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