
Associations Among Exposure to Adversity, Stress 
Reactivity, Cognitive Self-Regulatory Functioning, 
and Depression Symptoms in Middle School Youths

Permanent link
http://nrs.harvard.edu/urn-3:HUL.InstRepos:39947176

Terms of Use
This article was downloaded from Harvard University’s DASH repository, and is made available 
under the terms and conditions applicable to Other Posted Material, as set forth at http://
nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-use#LAA

Share Your Story
The Harvard community has made this article openly available.
Please share how this access benefits you.  Submit a story .

Accessibility

http://nrs.harvard.edu/urn-3:HUL.InstRepos:39947176
http://nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-use#LAA
http://nrs.harvard.edu/urn-3:HUL.InstRepos:dash.current.terms-of-use#LAA
http://osc.hul.harvard.edu/dash/open-access-feedback?handle=&title=Associations%20Among%20Exposure%20to%20Adversity,%20Stress%20Reactivity,%20Cognitive%20Self-Regulatory%20Functioning,%20and%20Depression%20Symptoms%20in%20Middle%20School%20Youths&community=1/1&collection=1/4927603&owningCollection1/4927603&harvardAuthors=16137e31c4628a86c72cdbd3c060919b&departmentPsychology
https://dash.harvard.edu/pages/accessibility


 
 

 

 

 

 

Associations among exposure to adversity, stress reactivity, cognitive self-regulatory 

functioning, and depression symptoms in middle school youths 

 
A dissertation presented by  

Rachel Ann Coaxum  

to  

the Department of Psychology  

 

in partial fulfillment of the requirements 

for the degree of 

Doctor of Philosophy 

in the subject of 

clinical psychology  

 

Harvard University  

Cambridge, Massachusetts  

 
January 2018 

 
 
 
 
 



 
 

 
 
 
 
 
 

© 2018 Rachel Ann Coaxum 
All rights reserved. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



iii 
 

Dissertation Advisor: John R. Weisz, Ph.D.                          Rachel Coaxum 
 

Associations among exposure to adversity, stress reactivity, cognitive self-regulatory capacity, 

and depression symptoms in middle school youths 

Abstract 

Identifying and understanding the pathways of risk and maintenance for child and 

adolescent (youth) depression has been a significant focus in the field of clinical psychological 

science. Although extensive research has documented associations between adversity and 

depression in youths, it is unclear how adversity-related risk factors may uniquely or jointly 

relate to deficits in youth functioning in domains such as self-regulation that often accompany 

depression. The present study examined the nature and strength of associations among youths’ 

depression symptom levels and (1) exposure to adversity across the domains of threat and 

economic deprivation (2) cognitive self-regulatory capability in the form of working memory 

and attentional control, and (3) physiological regulation in the form of electrodermal activity 

(EDA) and respiratory sinus arrhythmia (RSA). Participants were 117 middle-school youths (6th - 

8th grade, 54.7% male, mean age = 12.74 years) from the greater Boston area. Study results 

indicated that greater exposure to adversity across the two domains and poorer cognitive self-

regulatory function were associated with higher total symptom levels. Cognitive and 

physiological regulation were moderators of the stress – depression symptom relation at baseline: 

(a) for youths with higher inhibition, greater economic resources buffered against higher levels 

of depression symptom; (b) resting-state physiological activity (EDA and RSA) moderated the 

association between exposure to threat and self-reported youth symptoms, with lower baseline 

activity (lower RSA and lower EDA) amplifying the association between greater exposure to 

threat-specific forms of adversity and higher symptoms. The findings contribute to the literature 

on stress and adversity, depression, and self-regulation by illustrating ways risk factors and 
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regulatory processes may interact to contribute to the severity of depression symptoms. 

Improved understanding of associations between adversity and mechanisms of self-regulation, 

which are regularly targeted by evidence-based interventions, may inform ongoing efforts to 

identify target mechanisms in the treatment and prevention of youth depression.   
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Introduction 

Depression among adolescents is a salient problem, underscored by the World Health 

Organization’s designation as the 21st century’s most burdensome psychiatric disorder—in terms 

of years lived with a disability (WHO, 2004). In the United States, nearly 14% of adolescents 

will meet diagnostic criteria for a depressive disorder before age 18 (Merikangas et al., 2010), 

and the school-age years are an especially sensitive time when rates of depression surge during 

the transition from childhood to adolescence (Costello, Mustillo, Erkanli, Keeler, & Angold, 

2003; Weisz, McCarty, & Valeri, 2006). Intervening in the course of adolescent depression is 

further complicated by evidence that depressive disorders are notoriously difficult to treat in 

youths, with a meta-analysis of treatment outcomes over five decades indicating that effect sizes 

for psychotherapy at post-treatment remain small (g=0.29; Weisz et al., 2017). In an effort to 

better understand the course of depression, a wealth of existing research has been focused on the 

identification of consistent risk factors for depression in children and adolescents (youths). The 

elucidation of the mechanisms underlying pathways for these risk factors that presage negative 

outcomes may shed more light not only on symptom development, but on factors that might be 

addressed to improve treatment response.  

Stress-exposure theories and risk factors for youth depression  

Understanding how known risk factors for youth depression (e.g., unremitting life 

stressors; Hazel, Hammen, Brenna, & Najman, 2008) influence the course of depression, and 

potential engagement and response to treatment, requires consideration of multiple, 

biopsychosocial factors that affect the role of stress in youth functioning. Among well-studied 

risk factors, psychosocial stressors and sociodemographic characteristics appear to be especially 

salient in depressive psychopathology. For example, prior research identifies a host of areas of 
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risk including lower family socioeconomic status (SES)—often defined by parental education 

and income level (Kessler et al., 2012; Wadsworth & Achenbach, 2005), adverse life events 

(e.g., loss, neglect, violence exposure, and other forms of childhood maltreatment; McLaughlin 

et al., 2012a; 2012b), low perceived social status (McLaughlin et al., 2012a; Quon & McGrath, 

2014), perceived discrimination (Coker et al., 2009; Rosenbloom & Way, 2004), experiences 

associated with racial/ethnic minority status (Allen & Astuto, 2012; Anderson & Mayes, 2010), 

and familial conflict and composition—such as single vs. dual-parent households (Kessler et al., 

2012; McLaughlin et al. 2012) among others. Risk factors in these domains have robust 

empirical support in terms of direct associations with psychopathology, but questions remain 

about the nature and pathways through which the risks facilitate development and maintenance 

of depressive disorders. Existing evidence often lacks specificity in indicating who will 

demonstrate resilience to risk and who will experience negative outcomes following exposure.  

Stress exposure theories imply that experiencing chronic stress and negative life events 

precedes the development of depression (Cole, Nolen-Hoeksema, Girgus, & Paul, 2006). For 

example, chronic stress exposure may interact with biological processes to confer greater 

vulnerability. Chronic or repeated exposures to stress may interfere with the process of allostasis, 

“the ability of complex physiological systems to ‘maintain stability or homeostasis through 

change’ by adapting to physical, psychosocial, and environmental challenges” (Sterling & Eyer, 

1988, as cited in Katz, Sprang, & Cooke, 2012). While physiological reactivity to acute stressors 

is adaptive in nature and allostasis is a necessary process for overall functioning, allostatic load 

refers to the wear and tear on physiological systems resulting from high demand for the 

mobilization of resources to respond to social and physical demands in the environment 

(McEwen & Stellar, 1993). This includes chronic exposure to psychosocial stress (e.g., low 



4 
 

socioeconomic status, ongoing familial conflict, and accumulation of stressful or adverse life 

events). Youths who experience chronic stress overload may become less effective in regulating 

their stress response systems (El-Sheikh & Erath, 2011), and this dysregulation may be 

associated with increased depression symptoms and maladaptive responses to new situational 

stressors.  

In contrast to stress exposure theories that center largely around independent stressors, 

stress generation theories imply that depressive episodes and/or symptoms lead to greater 

impairment that subsequently increases the likelihood of exposure to more chronic, interpersonal 

“dependent” stress (i.e., stress within interpersonal relationships that is generated at least in part 

by the individual, or dependent on the individual’s actions; Hammen, 1991). This theory posits 

that individuals engage actively with their environments, and those who have experienced a first-

onset episode of depression engage in cognitions and behaviors that increase the likelihood of 

subsequent interpersonal stress exposure (e.g., loss of relationships, interpersonal conflict, and 

academic-related strain; Hammen, 2006; Liu, 2013). Furthermore, Liu (2013) cites the greater 

likelihood of stress exposure to precede the initial onset of depression while stress generation 

may contribute to a more chronic or recurrent course. In addition to these two theories, the 

diathesis-stress model proposes that there are certain inherited or acquired risk factors for 

depression (i.e., diatheses) that are biological, psychological and/or social in nature, which are 

triggered or activated by stress exposure. Varying in nature, diatheses may represent genetic 

predispositions, or polygenic risks, that interact with stress experienced by youths to confer 

greater vulnerability to depression (Hankin, 2015; van Ijzendoorn & Bakermans-Kranenburg, 

2015), and may even influence responsiveness to various modalities of evidence-based treatment 

(Keers et al., 2016). Greater stress exposure in the form of child adversity may trigger a coupling 
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of greater inflammation within the inflammatory biomarkers of C-reactive proteins and 

Interlukin-6 with depression—a coupling not observed in youths without exposure to adversity 

(Miller & Cole, 2012).  

In the context of these and other theories, there is recognizable difficulty in deciphering 

consistent pathways of risk and identifying circumstances in which risks are most likely to 

convert into causal or exacerbating agents in psychopathology. While prior reviews provide 

initial hypotheses and theoretical models (e.g., Hankin, 2015; van Ijzendoorn & Bakermans-

Kranenburg, 2015) aimed at further elucidating associations of stress with youth depression, 

including cognitive, biological, and environmental candidate mediator and moderator 

relationships, most of these candidates remain in need of more empirical testing. Some existing 

research supports these hypotheses with evidence of mediating pathways from SES-related stress 

exposure to depression through family support (Miller & Taylor, 2012) and stimulating home 

environments (Rijlaarsdam et al., 2013), as well as external locus of control (Culpin, Stapinski, 

Miles, Araya, & Joinson, 2015). Evidence also indicates that chronic stressors such as abuse and 

neglect may moderate subsequent associations between depression and interpersonal stress 

generated in response (Harkness, Lumley, & Truss, 2008).   

Stress and consequences on regulatory systems  

 Chronic or recurring exposure to these psychosocial risk factors has been shown to result 

in significant biological consequences that are relevant to our understanding of youth depression 

and regulatory processes necessary for adaptive youth functioning. For example, Sheridan and 

McLaughlin (2014) make a principal distinction between chronic stressors in the form of 

exposure to adversity along the dimensions of deprivation (a dearth of expected cognitive and 

social inputs, as well as complexity that would be expected in environmental stimuli) and threat 
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(actual or threatened physical harm, or harm to well-being or integrity). The authors report that 

stressors of deprivation are believed to shape neurodevelopment to adapt to functioning in lower-

complexity environments (e.g., lower-level linguistic and cognitive inputs at home, less exposure 

to books and extra-curricular activities), resulting in poorer performance on complex cognitive-

functioning tasks, and lower cognitive control. Stressors of threat (e.g., community and 

interpersonal violence exposure, abuse) are believed to affect neurodevelopment by heightening 

attention to threat-related cues in the environment, as well as generating atypical processing of 

emotional information including amplified reactivity. Sheridan and McLaughlin (2014) further 

note that these differing dimensions of adverse experiences often co-occur, but distinguishing 

among them may help us build a more precise understanding of how specific stressors affect 

cognitive self-regulation in relation to depressive psychopathology.  

There is also scientific support for the role of allostatic load (McEwen, 1998) in our 

conceptualization of the stress – depression relationship, based on the notion that stress can 

overload youths’ regulatory capacities. Indeed, empirical evidence suggests that allostatic load in 

adolescents increases as a function of low family SES (i.e., low household income and parental 

education; Rainisch & Upchurch, 2013), exposure to discrimination (Brody et al., 2014), and 

experiences related to racial/ethnic minority status (Rainisch & Upchurch, 2013). Negative 

emotionality—a predisposition or tendency toward experiencing fear, anxiety, irritability, or 

frustration—when coupled with low self-regulation has also been shown to be related to 

increased allostatic load (Dich, Doan, & Evans, 2013). Further, research indicates that allostatic 

load has a significant association with two cognitive self-regulatory processes that are also 

impaired in youth depression: (1) Attentional control refers to management of attentional 

systems through the shifting and focusing of attention (Derryberry & Reed, 2002) that are 
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required for regulation of emotions and behaviors. Impairment can undermine efforts to direct 

attention away from depressogenic cognitions, and to inhibit worry (Stefanopoulou et al., 2014). 

In depressed youths, this may be associated with impairments such as the inability to suppress 

negative, worried, thought intrusions (Fox et al., 2015). (2) Working memory is characterized as 

a cognitive resource that “temporarily stores task-related information and processes it during task 

performance” (Baddeley & Hitch, 1974; Hayes, Hirsch, & Matthew, 2008). Impaired working 

memory may reduce the ability to resist interference from competing demands (e.g., to regulate 

negative emotional information, and switch between multiple tasks; Tavitian et al., 2014) 

increasing the likelihood of rumination (De Lissnyder, Koster, & De Raedt, 2012; Stout & 

Rokke, 2010) and difficulty solving problems due to deficits in the ability to manipulate 

information.  

Deficits in both attentional control and working memory, along with depression 

symptoms, have been shown previously to be associated with stressors thought to increase 

allostatic load. For example, an inverse relationship has been shown between SES and available 

working memory capacity (Evans & Fuller-Rowell, 2013; Farah, Noble, & Hurt, 2005) and 

attentional control (Farah et al., 2006; Mezzacappa, 2004) in youths. The life stresses associated 

with economic and social disadvantage may deplete self-regulatory resources available for 

adaptive stress responses over time, effectively increasing allostatic load and changing the 

pathophysiology of typical, context-appropriate reactivity in response to acute stress in daily life. 

Further, these cognitive systems have been identified in the National Institute of Mental Health’s 

(NIMH) Research Domain Criteria (RDoC) initiative to better understand the processes 

underlying psychopathology. The RDoC matrix comprises domains of basic functioning that are 

associated with the full range of human behavior, from normative to abnormal or pathological. 
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This framework and initiative encourages the study of psychopathology along continuous 

dimensions of functioning/symptom levels, as well as within basic processes such as the 

cognitive self-regulatory constructs identified here.  

When considering inter-relations among stress-related risk factors, self-regulatory 

processes, and depression, the psychophysiological component of regulatory response is 

particularly informative in understanding this intersection of systems of functioning. Autonomic 

nervous system (ANS) response has been used to index both adaptive responses and 

vulnerability to negative outcomes of psychosocial stress exposure, particularly in the context of 

psychological symptoms (Bernston & Caccioppo, 2004; McLaughlin et al., 2015; Mendes, 

Blascovich, Major & Seery, 2001). The sympathetic nervous system (SNS) response to stress can 

be reflected in electrodermal activity (EDA), specifically sweat/skin conductance level. The 

parasympathetic nervous system (PNS) response can be reflected in vagal tone, often measured 

or indexed by respiratory sinus arrhythmia (RSA). The SNS prepares the body for a “fight-or-

flight” response to stress, resulting in measures of increasing average skin conductance level 

(Andreassi, 2007) and skin conductance responses (SCRs; sudden increases in skin conductance 

activity that are triggered either internally by the individual or by an environmental stimulus). 

SNS activity is complemented by the pivotal role of the PNS in inhibiting arousal and promoting 

recovery from stress. RSA—a measure of the amplitude of a specific component of the heart beat 

pattern—provides a sensitive measure of PNS control of heart rate (Porges, 1992; 2007).  

Once a stimulus or event has been interpreted as “stressful” (see Hamilton’s information 

processing model below; 1980) the regulatory response of SNS and PNS modulation toward 

these acute stressors (that are short-lived in duration or lower in severity and typical for daily 

living) represent the balance of biological systems necessary for maintaining homeostasis 
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(McEwen, 2004). Thus, reactivity to stress in these ANS branches is adaptive for survival and 

the maintenance or improvement of functioning. Indeed, some theories based on animal and 

human models suggest that exposure to mild or moderate early-life stress “inoculates” 

individuals to maladaptive stress responses when encountering novel or repeated stressors in the 

future, actually improving regulation of arousal and anxiety, and performance under stress (see 

Lyons, Parker, Katz, & Schatzberg, 2009; Mortimer & Staff, 2004; Rutter, 1993). In contrast, 

repeated stress exposure or chronic stress may also change the nature of adaptive ANS reactivity, 

influencing a shift from protective to damaging responsiveness. Bruce McEwen’s widely 

disseminated theories suggest that a beneficial stress response involves activation of the ANS 

and other regulatory mediators (e.g., pro- and anti-inflammatory cytokines, cortisol, and 

hypothalamic–pituitary–adrenocortical (HPA)-axis activity) that is sustained for the appropriate 

amount of time for self-regulation and then turned off (McEwen, 2007). However, these systems 

may be “mismanaged” or “overused” by repeated “hits” from several stressors that trigger (1) 

overuse of the stress response over time, (2) a “lack of adaptation” or habituation to repeated 

exposure, (3) prolonged stress response (sustained reactivity) due to failure to inhibit the system, 

or  (4) “inadequate” response (hyporeactivity) due to failure to engage the system (McEwen, 

2004; 2007). For example, McEwen (2007) indicates that the prolonged experience of stress is 

associated with prolonged elevation of the SNS and decreased PNS activity.  

Consistent with this theoretical model, research has demonstrated that low resting RSA, 

associated with poor attentional control and emotion regulation (El-Sheikh & Erath, 2011; 

Porges, 2007), may interact with psychosocial stress to predict higher youth depression 

symptoms (McLaughlin et al., 2015). Lower resting RSA is framed as a marker of lower cardiac 

flexibility; it may represent decreased regulatory capacity to adaptively respond to a stressor by 
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engaging the “vagal brake” to withdraw PNS response (i.e., RSA suppression) when necessary 

for the SNS to facilitate stress response, or, to augment PNS response (i.e., RSA augmentation) 

when the SNS withdraws after information processing and recognition that there is no threat in 

the environment. The literature provides a fairly mixed picture of the association between RSA 

reactivity and youth depression. Dampened RSA reactivity during stress is one profile shown to 

be associated with depression (Stange, Hamilton, Olino, Fresco, & Alloy, 2017), while less RSA 

suppression during stress coupled with lower resting RSA (Rottenberg, 2007) illustrates a second 

profile associated with depression. This second pattern has also been shown to be associated with 

greater childhood adversity (Daches et al., 2017). A recent review of studies of RSA reactivity 

and child and adolescent depression supports these differing profiles. Hamilton and Alloy (2016) 

identified several studies indicating that greater RSA reactivity is associated with higher 

depression in clinical samples, while other studies identify blunted RSA reactivity in association 

with depression in high-risk and community samples. Finally, a few studies in high-risk and 

community samples have found no association between reactivity and depression.  

There are several possible explanations for the divergence in findings across studies (and 

across severity of depressive symptomatology). One possibility is that the association between 

PNS regulation and depressive pathology varies with the nature of the stressors assessed. The 

studies reviewed by Hamilton and Alloy (2016) were comprised of a mixture of study designs 

with emotion-induction related stressors and social stressors. The authors note that varied 

physiological responses to distinct types of stress may hamper the identification of consistent 

conclusions about the association between RSA and depression symptomatology. Even among 

social stressors, according to Hamilton and Alloy, those with social-evaluative components may 

show a higher probability of interacting with individual characteristics (e.g., psychosocial stress 
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history, or even characteristics of the experimenter such as race or gender). Prior research with 

adults has also shown that across laboratory tasks depression symptoms were associated with 

self-relevant stress such as a public speaking task, but unassociated with non-self-relevant stress 

(i.e., cold-pressor task; Schwerdtfeger & Rosenkaimer, 2011). A meta-analysis of 30 years of 

research in adult community samples on psychosocial factors and acute physiological reactivity 

demonstrated that the same indicator, or physiological system, may respond differently across 

tasks. For example, while depressed mood was not significantly associated with SNS or PNS 

reactivity across all laboratory tasks, depressed mood was associated with increased 

cardiovascular reactivity (heart rate and blood pressure) in the context of emotion inductions, 

cognitive tasks (e.g., mirror tracing, Stroop), and interpersonal stressor tasks (Chida & Hammer, 

2008) only.  

It is further notable that across the available studies reviewed the sample sizes varied 

widely; reliability and study design differences could contribute to difficulty replicating findings 

in studies with particularly small samples. Irrespective of sample size, the number of studies 

within each category (clinical sample, high-risk sample, community sample) was small with only 

two to three studies each, maximum, and the tasks used during assessment of RSA reactivity 

were quite different. Even within the sample-categories the selection criteria varied; for example, 

across studies the clinical samples included depressed youths without other psychopathology, 

depressed youths with co-occurring conduct problems, depressed youths with and without self-

injurious behavior, and depressed youths with and without depressed siblings. Drawing 

conclusions about generalizability may be quite difficult given each of the myriad of factors that 

limits direct comparison across studies. Finally, Hamilton and Alloy make the point that both 

hyper- and hypo-reactivity in cardiac vagal tone (RSA) may be maladaptive depending on the 
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circumstances. However, despite varied patterns of RSA reactivity in association with youth 

depression, resting RSA and RSA reactivity have previously been shown to be stable (within-

individual) markers of individual differences in youths’ physiological regulation across time in 

early adolescence (El-Sheikh, 2005).  

Research regarding EDA also suggests that greater flexibility (i.e., modulating increases 

or decreases in range of reactivity to facilitate the appropriate response for self-regulation in the 

context of internal stimuli or environmental input) is a marker of adaptive responding. However, 

the associations among environmental stress, EDA, and depression suggest multiple possible 

patterns of response. Greater EDA reactivity to acute stressors has been shown to be associated 

with ongoing exposure to situations such as familial conflict (El-Sheikh & Erath, 2011), while 

lower reactivity to environmental input is associated with the chronic experience of adversity 

(child maltreatment; McLaughlin et al., 2015). In the context of stressors including peer 

victimization lower reactivity following exposure may increase vulnerability to depression 

(Erath, Su, & Tu, 2016). The adaptive calibration model (ACM; Del Giudice, Hinnant, Ellis, & 

El-Sheikh, 2012) for the development of stress reactivity supports these differing directions of 

effects through a theoretical model proposing that there are nonlinear relationships between 

environmental stress exposure and stress reactivity. The theory posits that individuals low in 

stress in safe environments have moderate baseline EDA (compared to individuals with 

significantly lower or higher EDA at rest) and higher reactivity (sensitivity to environmental 

input) to allow for flexible responding. Individuals with moderate stress—such as chronic, low-

level, repeated exposures to stressful events or situations—may show buffered or dampened 

(lower) resting EDA and reactivity to internal or environmental stimuli, and this is interpreted in 

some cases as reflecting “inoculation” to stress or a protective effect (Del Giudice, Hinnant, 
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Ellis, & El-Sheikh, 2012). In contrast, Del Giudice and colleagues (2012) propose that 

individuals with greater (more frequent and intense) exposure to stress in threatening 

environments may demonstrate a vigilant EDA profile consisting of elevated EDA response at 

rest as well as high levels of reactivity. Like the previous findings on PNS functioning that 

suggest differential patterns of adaptive RSA reactivity in the context of different forms of stress, 

the theory reviewed here also suggests that EDA resting-state and reactivity may reflect patterns 

of functioning that could be adaptive based on context, type, and intensity of stressful 

environmental input.  

Results of the studies described here indicate that both EDA and RSA are sensitive to 

new situational stressors, in addition to being sensitive to prior stress exposure. While there have 

been multiple and differing patterns of physiological response to stress in relation to depression 

identified in the literature, typical hypothesized functioning of the ANS would suggest that RSA 

suppression during the initial experience of stress is an adaptive response. That is to say, the 

withdrawal of the PNS response allows for the SNS to react and assess for threat in the 

environment, as demonstrated by more reactive or flexible EDA response. Thus, reductions in 

RSA and increases in EDA reactivity would represent an expected interaction of PNS and SNS 

activity during the experience of stress (Andreassi, 2007; Porges, 2007). Further, the existing 

evidence in the literature suggests that examining both resting state RSA and EDA, as well as 

reactivity, provides a reasonable index of PNS and SNS regulation. Resting state RSA and EDA 

may interact with stress exposure or cognitive self- regulatory processes to predict depression 

symptom severity, with lower levels of RSA and EDA response at baseline possibly exacerbating 

the effects of stress on symptom severity. While RSA and EDA reactivity may predict symptom 

severity, mixed findings and mixed predictions from differing theoretical models make the 
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direction of the findings difficult to predict with precision. Thus, it is also worth examining 

whether the stress exposures and cognitive systems shown to be related to ANS, in combination 

with symptom severity, predict reactivity during the experience of a specific stressor in the lab. 

Testing the contributions of stress, cognition, and depression symptoms in predicting ANS 

response may provide some insight into the differing directions of effects across studies for RSA 

reactivity in relation to depression symptom severity. 

Additionally, cardiovascular indicators of allostatic load (i.e., diastolic and systolic blood 

pressure and heart rate) can bolster assessment of youths’ physiological reactivity to new 

situational stressors, further supporting signals based on ANS response. Beyond the allostatic 

load framework, the impact of stress across biological systems (i.e., serotonergic, dopaminergic, 

and noradrenergic neural processes, including SNS activation) is believed to influence 

psychopathology via increases in dysregulated mood, emotions, and behaviors—all components 

of self-regulation (see Beauchaine, Nehaus, Zalewski, Crowell, & Potapova, 2011 for review). 

Beauchaine and colleagues’ (2011) review of the literature also suggests that cognitive processes 

such as heightened attention to threat and biased memory formation may mediate allostatic 

effects as they relate to youth psychopathology—as they may trigger stress-related biological 

processes that exacerbate wear and tear or changes to the functioning of stress response systems.  

Taken together, the existing literature indicates that considering both cognitive and 

physiological regulatory processes may provide a more comprehensive view of how stress 

exposure relates to vulnerability to depression. Further, understanding environmental influences 

on regulation is relevant to the maintenance of depression and potentially the effectiveness of 

treatment. With evidence-based therapies such as cognitive behavioral therapy (CBT) centering 

on the learning or improvement of skills to increase self-regulation across domains (cognitive, 
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emotional, behavioral; Weisz, 2015), understanding more precisely how environmental context 

affects the cognitive and physiological regulatory processes that are targeted in treatment may 

shed light on how youths’ contexts interact with their treatment participation and response. There 

is an increasing focus from the NIMH on identifying target mechanisms in treatment that account 

for treatment efficacy and effectiveness; building on prior studies to identify stress-related effects 

on the types of targets that have become a research priority is a key step in service of this goal. 

That is, determining how environmental stressors interact with the cognitive and physiological 

regulatory processes in the RDoC matrix such as attention, working memory, and arousal, could 

improve the precision with which these mechanisms are tested as treatment targets, and might 

help inform efforts to determine whether environmental stressors play a role as risk or 

maintenance factors for depressive pathology in a treatment context.  

Theoretical underpinnings of information processing and the experience of stress   

To synthesize the associations among stress exposure, cognitive and physiological self-

regulatory processes, and depression, it may be useful to situate these constructs within a 

historical theory of information processing. Hamilton’s (1980) model of information processing 

and environmental stress highlights the “cognitive components of stress vulnerability” in placing 

high demand on cognitive processing resources or “information load/strain.” The theoretical 

framework remains relevant to the body of empirical literature produced to date, and Hamilton 

implicates several factors in creating a burdensome information load in the face of stress that ties 

together the previously reviewed literature. The first factor is the interpretation of stressful input. 

Hamilton posits that the occurrence and experience of stress cannot manifest without an 

individual’s “interpretation of the stimuli as stressful or critical,” a process that involves the 

cognitive self-regulatory systems of attention and memory. Within the interpretation component, 
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required cognitive processes include selective attention to make decisions about what stimuli to 

enhance in short-term working memory and what stimuli to inhibit. Sheridan and colleagues’ 

(2014) dimensional model of threat vs. deprivation-related adversity highlights how the impact 

of stress on neural development may interfere with these processes. A bias toward emotional 

processing of threatening information or interpretation of stimuli in the environment as threat 

may result in poorer inhibition and greater emotional distraction, and there is evidence that 

youths who have experienced threat-related adversities such as maltreatment demonstrate greater 

bias toward threatening emotional stimuli (Perez-Edgar et al., 2010).  

These processes can be further understood as “cognitive predispositions” required to code 

distinct types of input semantically (e.g., aversive, distressing, exhilarating, pleasing) based on 

existing cognitive schemas and experiences—which could develop in response to chronic stress 

exposure—and all of these information processing operations together place considerable 

demand on cognitive processing resources. The allocation of these resources is important when 

considerable amounts of resources may be needed for adaptive coping and response to 

psychosocial disadvantage and adversity. There is evidence that exposure to adversity across 

childhood development is related to adolescents’ current coping behaviors, with greater adversity 

incrementally related to negative emotion-focused coping styles, compared to problem- or 

positive emotion-focused coping (Vaughn-Coaxum, Wang, Kiely, Weisz, & Dunn, 2017). 

Demands on and allocation of cognitive resources is also important when thinking about the 

implementation of treatment in the context of youths’ environments. If adolescents are 

experiencing depression in the context of navigating threatening or deprived environments, the 

provision of psychosocial treatments targeting the cognitive resources youths’ might be 

allocating elsewhere could be an important factor in understanding how CBT self-regulatory 
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skills are used and implemented outside of the treatment session in adolescents’ day to day lives. 

For example, under strain the cognitive resources needed to redirect attention and inhibit 

rumination may be less accessible or available.  

A second key factor under Hamilton’s theory is affective-emotive response to stimuli in 

the environment. Affective-emotive responses play a role in exacerbating cognitive and 

biological responsivity to stress that is similarly seen in the literature on increases in allostatic 

load. Hamilton refers to these responses as other types of “cognitive data” produced by the work 

of selecting and processing stimuli. Hamilton proposes that these data indirectly add to the 

information processing load. Specifically, these data contribute to physiological arousal which 

taxes energy resources and activates cognitive predispositions that influence whether and how an 

individual interprets stimuli as a stressor or otherwise. Jointly, these processes may influence 

maladaptive stress responses that contribute to depressive symptom development or 

maintenance. Hamilton’s constructs of interpretation and consequential responses to stress are 

further specified in the following model: stress is an imprecise term that includes “stressors, 

strain, and load.” The “greater the number of potential sources of discomfort and distress 

requiring reduction the greater the number of stressors.” Higher frequency or cumulative 

stressors are hence believed to correspond to greater strain on the adaptive system, and the more 

strain on these systems the greater the informational load on cognitive and biological processing. 

In sum, potential stressors as stimuli in the environment (that may contribute to allostatic load) 

are processed by attention and short-term memory systems (involved in cognitive self-

regulation), as well as physiological and activation systems. The greater the taxation of these 

systems during these processes the greater the strain and information processing load. The higher 

the information processing load, the greater the chance of compromising the necessary resources 
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for coping that may prevent the development or exacerbation of depressive symptoms. This 

information processing load ties together the impact of stress exposure on both biological 

indicators of allostatic load and cognitive processes necessary for adaptive self-regulation and 

possibly symptom management or prevention. 

A third factor in Hamilton’s theory can be described as vulnerability within individuals’ 

systems. This vulnerability provides context for individual differences in information processing 

load and strain that closely relate to current conceptualizations of vulnerability for depression. 

When defining stress and crisis as conveying that individuals experience “demands on their 

behavior that they find difficult to meet,” Hamilton notes that vulnerability of individuals’ 

systems to higher or lower total information load will result in overload conditions and “sub-

optimal behavior and performance” occurring sooner or later for different individuals. He states 

the importance of recognizing that it is quite likely that resources and capacity for information 

processing are limited at any given time by other factors such as “task-irrelevant, aversive 

preoccupations and behavior goals that increase [the] data processing demands” of 

environmental cues, raising the information load. This hypothesis suggests that the type of 

cognitions and behaviors involved in resilience and risk for depressive symptoms require the 

same resources needed to process stress and engage in effective self-regulation. Hamilton’s view 

of the resulting, cumulative effects of these factors is as follows: the response to the stressor 

when it includes concurrent processing of multiple stimuli from complex situations or 

environments can increase information load, as well as multiple cognitive coping or defense 

strategies and emotional arousal and physiological activation. Hamilton refers to these results as 

“dynamic dispositions, coded in biologic or homeostatic information.” 
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 While Hamilton’s theory strongly suggests that numerous factors influence information 

processing load and strain on cognition, the type of stressor and specific effects on strain and 

information load are also of significant importance to consider, especially for youths undergoing 

significant neurodevelopment. Returning to the dimensional model of threat and deprivation-

related adversity, the manifestation of problems with cognitive self-regulation and behavioral 

demands may depend on how sub-types of stress exposure affect different areas of neural 

processing (McLaughlin, Sheridan, & Lambert, 2014). This includes important processes of 

associative and emotional learning that relate to psychopathology, such as disruption of fear 

learning after threat exposure that leads to overgeneralization of fear response, and disruptions to 

the reward circuitry processing that links exposure to deprivation with youth depression 

(McLaughlin & Sheridan, 2016). McLaughlin and colleagues (2014) note that the differing 

dimensions of adverse experiences and stress often co-occur, but distinguishing among them 

may help us build a more precise understanding of how specific stressors affect self-regulatory 

capabilities in relation to depressive psychopathology.  

 In sum, the significant social, emotional, and functional consequences of depression 

reviewed above underscore the need to understand biological and psychosocial associations 

(both joint and unique) among self-regulatory indicators of allostatic load (cognitive and 

physiological) and depression symptomatology. Prior to conducting prospective studies to 

identify causal relationships among these constructs, it is useful to understand whether there are 

associations among the constructs, considered concurrently, that warrant future study and if so, 

how. Examining these concurrent associations is the purpose of this dissertation.   
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Primary aims and hypotheses 

 The overarching goal of the present study was to observe whether, and if so, how, youth 

depression symptom levels are concurrently associated with different forms of exposure to 

adversity and potential stressors, and with two domains of self-regulatory processes that have 

consistently been found to be relevant over the course of development: cognitive regulation 

(attentional control and working memory) and physiological regulation (PNS and SNS regulation 

and arousal). In the dissertation thus far, including the review of relevant literature, the stress-

related terminology employed has represented terms used by authors of the literature. Because 

that terminology has varied across authors and theoretical context (see, e.g., Hamilton, 1980), it 

seems useful to clarify how relevant terms will be defined and used in the remainder of this 

dissertation. The term adversity will be used to refer to exposure to disadvantage, threat, or 

potentially harmful events or conditions outside the context of this study.  The term stressor will 

be used to refer to procedures used within the study designed to generate stress in study 

participants. The term stress will be used to refer to responses of study participants on study 

measures designed to detect arousal, strain, or discomfort. The purpose of this investigation was 

to determine whether there are joint and unique associations among child adversity, target 

regulatory processes, and depression symptom levels measured continuously. Identifying 

whether regulatory constructs work independently and concurrently alongside adversity, or 

whether they interact with or mediate the association between adversity and depression symptom 

levels is useful for developing and refining approaches to testing these regulatory processes as 

target mechanisms in treatment for youth depression. Identifying the utility of these processes as 

treatment targets, and the relation of these processes to depression symptoms and adversity, may 
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be particularly relevant in effectiveness research where treatment is not independent of diverse 

environmental contexts. 

 In service of these goals, two primary aims were developed. The first aim was to examine 

the nature and strength of associations among multiple domains of psychosocial adversity, 

cognitive self-regulatory capacity in the forms of attentional control and working memory, and 

depression symptom levels (at baseline and follow-up). The primary hypothesis was that 

exposure to psychosocial adversity would be inversely associated with cognitive self-regulation 

(i.e., attentional control in the context of emotional information, and inhibition and load) and 

positively associated with depression symptom severity. Specifically, the nature of associations 

among these constructs was examined to explore multiple, possible forms of relations among the 

variables that would be theoretically significant. The analytic approach addressed the following 

questions: (a) to what extent are psychosocial adversity and cognitive self-regulation uniquely 

and jointly associated with depression symptomatology when examined concurrently? (b) does 

exposure to psychosocial adversity have an indirect association with depression symptoms 

through the pathway of cognitive self-regulatory processes?  

 The second aim was to assess unique and joint associations among psychosocial 

adversity, cognitive self-regulation, psychophysiological regulation, and depression symptoms 

(at baseline and follow-up). The specifics of this aim were two-fold: (a) associations among 

adversity, baseline physiological regulation, and cognitive self-regulatory processes were 

examined in the prediction of depression symptom levels, and (b) associations among adversity, 

cognitive self-regulation, and depression symptoms were examined in the prediction of 

psychophysiological reactivity to a specific laboratory stressor. Based on Hamilton’s information 

processing theory and the existing empirical literature, the primary hypothesis was that greater 
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exposure to adversity, poorer cognitive self-regulatory capability, and greater depression 

symptom severity would be associated with less adaptive psychophysiological regulation (lower 

EDA reactivity and less RSA suppression) during a task in which participants believe their 

performance is being evaluated by peers. Prior evidence has shown physiological response 

sensitivity to social evaluation in adolescents (Somerville et al., 2013). Further, as adversity, 

cognition, and depression symptoms are believed to be associated with ANS response, the 

second part of Aim 2 (b) was designed to test whether these factors relate to stress reactivity in 

the moment. The analytic approach addressed the following questions for the two specific 

components of this aim (above): (a) what is the nature of association between baseline EDA and 

RSA activity, exposure to adversity, cognitive self-regulatory processes, and depression 

symptomatology at baseline? (b) when considered together, do adversity, self-regulatory 

processes and depression symptomatology significantly and differentially contribute to 

psychophysiological regulation (EDA and RSA) under stress? To address the primary aims, two 

different analytic approaches were employed. Hypotheses were tested directly with models 

designed to answer each of the research questions. Given the exploratory nature of the study, 

empirically-derived cluster analysis models were also fit to the data testing all primary constructs 

concurrently; the purpose of these models was to determine whether data driven patterns of 

youth functioning emerged from the study sample that differed from the theoretical or 

hypothesized relationships among constructs.  

 To link the stressor task to a more proximal area of functioning impacted by depressive 

pathology, and to examine whether current stress influences the effective use of a process that 

appears to be impaired in depression, social problem-solving skills were assessed directly 

following youths’ completion of a laboratory stressor. The inclusion of this task made it possible 
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to examine whether physiological regulatory processes under stress were associated with success 

at solving developmentally-appropriate social problems. Further, the investigation tested whether 

cumulative exposure to adversity and cognitive self-regulatory capabilities predicted problem-

solving performance—a useful question, given that impairment in problem-solving skills has 

previously been linked to stress exposure (Spence, Sheffield, & Donovan, 2002).   
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Participants  

Youths in middle school (6th – 8th grade) along with a parent (or caregiver acting in a 

parental role) were recruited for the present study through paper and electronic distribution of 

flyers in community, school, and healthcare settings (e.g., community centers, community 

healthcare clinics, psychiatric hospital outpatient clinics, parent-teacher organizations, 

community-based sports and extra-curricular activities, public transit system subway cars, and 

community events such as youth science fairs). Study recruitment materials were designed to 

target children of all levels of emotional health, and to separately target youths experiencing 

higher levels of depression symptoms in an effort to oversample youths with greater severity. 

Other recruitment aims included obtaining a sample of youths and caregivers that was socio-

demographically diverse in terms of racial and ethnic groups, socioeconomic status, and with 

comparable numbers of male and female participants.  

Youths were ineligible to participate if they met any of the following exclusionary 

criteria (based on caregiver report during a phone-screen): having been hospitalized for suicidal 

thoughts or behaviors within the past year; having been diagnosed with one or more of the 

following, (1) Schizophrenic or other psychotic disorders, (2) Autism Spectrum Disorder 

including Pervasive Developmental Disorder and Asperger’s, and (3) Intellectual Disability; or, 

not being fluent in reading, writing, and speaking English. Except for these exclusions, all 

referred youths within the study grade-level range were included if caregiver consent and youth 

assent were provided. Of note, youths participating during summer months who had completed 

8th grade during the prior academic year were still eligible for participation, as long as they had 

not yet started 9th grade. The middle-school years were selected to reflect the age period within 

which depression symptoms and the prevalence of depressive disorders begin to increase sharply 
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after childhood. A limited age range was included to reduce variability in youth developmental 

levels, given that the study was not designed to examine developmental differences.  

Phone screens were completed with 152 caregivers; nine families did not meet the 

inclusion criteria (i.e., children were diagnosed with Autism Spectrum Disorder or Intellectual 

Disabilities or were outside of the study age range). Of the 141 eligible families, six cancelled or 

did not appear for their scheduled study visit and could not be reached for re-scheduling, six 

families reported that their child was no longer interested or too busy to schedule, and seven 

families could not be reached for scheduling after the phone screen. Five families participated in 

the full study visit as pilot participants, and due to changes to the study protocol after piloting 

these five participants were excluded from analyses. 

The final sample was comprised of 117 youth-caregiver dyads. Youths were 

predominantly male (54.7%), between 10 and 14 years of age (M = 12.74, SD = 3.64), and a 

slight majority (52.2%) identified as ethnic-minority or multi-racial (Asian or Asian-American = 

10.4%, Black or African-American = 19.1%, Hispanic or Latino(a) = 6.1%, Multi-racial = 

16.4%); all remaining participants (47.8%) identified as White or Caucasian. Youths primarily 

attended public, private, charter, or magnet schools (85.6%) with a smaller percentage of youths 

attending special education-based schools (12.6%) or receiving home-schooling (1.8%). 

Caregivers reported that 38% of youths were in the 6th grade, 33% in 7th grade, and 29% in 8th 

grade. Caregivers identified as mothers (93.7%) and fathers, only, and were predominantly 

married (67%). Most caregivers held advanced degrees (any college degree = 30.8%; graduate or 

professional degrees = 43%) with the minority of caregiver participants having completed no 

more than one year of college education (25.6%). Caregiver participants reported household 

income from $0 – over $140,000, with the largest proportion of caregivers indicating income 
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within a single bracket ($140,000+ = 33.9%). Approximately one-third of families reported 

income between $0 and $60,000 per year (34.7%), with the remaining families reporting income 

between $60,000 and $140,000 (see Table 1 for sample description).  

Measures 

Appendix A includes sample items, or full scales when available, for self-report measures.  

Youth self-report   

 Violence exposure. The Screen for Adolescent Violence Exposure (SAVE; Hastings & 

Kelley, 1997) is a 32-item measure assessing adolescents’ exposure to violence in school, home, 

and neighborhood settings. Frequency of indirect exposures to violence (e.g., “I have heard about 

someone getting shot”) and victimization (e.g., “someone my age has threatened to beat me up”) 

were reported on a 5-point Likert-type scale from 1 = “Never” to 5 = “Always” for each of the 

three settings. Violence exposures at school and in the neighborhood, constitute community 

violence. Hastings and Kelley (1997) report that internal consistency across the sub-scales varies 

from α = 0.69 - 0.95, and all sub-scales predict internalizing and externalizing problems in 

youths and correspond to neighborhood and school crime data in the communities where the 

measure was validated. For the purposes of the present study only violence exposure at school 

and in the neighborhood were assessed (α = .96 for both scales in the present sample). Violence 

exposure at home was not included due to potential for increased risk to families participating, 

including mandated reporting of abuse or neglect and potential discomfort to participants 

reporting such experiences.  

Subjective social status. The youth version of the MacArthur Scale for Subjective Social 

Status (MSSS; Goodman et al., 2001) assesses youths’ perceptions of their family’s status within 

the greater society and their individual social status within their more immediate community. 
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 Youths are presented with a picture of a ladder with 10 rungs. Instructions for the 

measure inform youths that the ladder represents their school or American society, and the top of 

the ladder represents those that are most socially and economically well-off, and the bottom rung 

of the ladder represents those who are worst-off. Youths are then prompted to fill in a circle that 

represents their relative standing within their school and their family’s relative standing in 

American society. Test-retest reliability ranges from 0.73 - 0.84, with higher reliability for 

youths’ individual status perceptions compared to their perceived family status. Goodman and 

colleagues (2011) further report that subjective social status is a stronger predictor of poorer self-

rated health than objective SES (income and parental education) and correlates strongly with 

objective SES and ethnic minority status.  

 Peer victimization. The Reduced Aggression and Victimization Scale (RAVS; Orpina & 

Frankowski, 2001) is a 12-item scale designed to assess peer victimization and aggression 

toward peers in the week prior to assessment. Sample items include “How many times did a kid 

from your school hit, punch, or kick you?”, “How many times did people leave you out on 

purpose?” The reverse of each item asks the youth how many times they completed the act of 

aggression toward another child at school. In middle school students, reliability has ranged from 

α = 0.84 - 0.89 for victimization and aggression. Validity evidence reported by Orpina and 

Frankowski (2001) indicates that aggression scores predict school and community 

delinquency/discipline, drug use, and lower academic performance. Internal consistency 

reliability was adequate in the present sample (α = .87). 

 Lifestyle: diet, sleep, exercise. Youths’ sleep, diet, and exercise habits were assessed 

using modified versions of the questions administered in the National Longitudinal Study of 

Adolescent Health (Add Health; Harris, King, & Gordon-Larsen, 2005). Questionnaire items ask 
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youths to report on the number of hours they usually sleep each night, what time they usually go 

to bed, what time they usually wake up, and whether they subjectively feel as though they get 

enough sleep. A weighted average of hours of sleep per night was computed from weekday and 

weekend sleep reports. Diet related questionnaire items ask youths to self-report the number of 

days in the last week they ate fruits and vegetables, drank soda or sweetened beverages, and ate 

fast food, including the number of servings per day for each item. Activity and inactivity levels 

were assessed via self-report of the number of hours per week spent watching TV, playing video 

games, or watching videos for non-school related purposes, as well as the number of hours spent 

on a variety of physical activities (i.e., organized sports, jogging or running, strength training, 

walking, bike riding, and other activities). Sleep and physical activity have been shown to be 

associated with youths’ cognitive functioning and psychological well-being (Brand & Kirov, 

2011; Nabkasorn et al., 2005), and were included in the present study as covariates for 

physiological regulation.  

 Pubertal development. The Pubertal Development Scale (PDS; Petersen, Crockett, 

Richardson, & Boxer, 1988) is a five-item scale assessing youths’ level of physical 

developmental change. All participants were asked about growth of body hair, height, and 

changes in skin. Female participants were asked about the development of breasts and 

menstruation; male participants were asked about deepening of their voice and growth of facial 

hair. All items were rated either dichotomously (1= “No”, 2= “Yes”) or on a 4-point scale from 1 

= “No”, 2 = “Yes (Barley)”, 3 = “Yes (Definitely)”, and 4 = “Development completed.” 

Participants were also asked about their current height and weight. Internal consistency and 

reliability have been shown to be acceptable (mean α = .77 across grades 6 - 8; Petersen et al., 

1988) and there is evidence of validity, with positive correlations between PDS youth-reported 
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scores and physician ratings (r = .61 - .67; Brooks-Gunn et al., 1987). The PDS also shows some 

agreement with the widely used Tanner’s Sexual Maturation Scale, with both scales agreeing 

moderately on the developmental stage to which they assign adolescents (k = .42 for males; k = 

.57 for females; Bond et al., 2006). There may be some advantages of using the PDS over the 

Tanner’s SMS as well; Bond and colleagues found that adolescents were more willing to respond 

to the PDS (less missing data compared to Tanner’s) and that adolescents may provide more 

socially desirable responses on the Tanner’s—boys tended to overrate sexual maturation via 

Tanner’s drawings, while girls underrated maturation. Internal consistency reliability was low in 

the present sample (α = .50 for girls, α = .70 for boys) and the mean inter-item correlations for 

girls was r = .20 and for boys the mean was r = .32. These results could be due to actual 

variability in the timing of different components of pubertal development in the present sample. 

While only 11% of boys reported that physical growth and growth of body hair had not yet 

begun, 35 – 40% of boys reported that changes in their voice and growth of facial hair had not 

yet started. Only 9% of girls reported the physical growth and growth of body hair had not yet 

begun, yet 39% of girls reported that breast development had barely started, and that 

menstruation had not yet begun.   

Caregiver-report1  

 Family Information Form. The Family Information Form is a comprehensive parent-

reported demographic and background questionnaire. Caregivers reported on youths’ 

                                                 
1   Three additional caregiver measures were collected: family functioning via the Brief Family Assessment Scale-III 
(B-FAM III; Skinner, Steinhauer, & Santa-Barbara, 1995), parental attitudes and behaviors via the Parenting Style 
and Dimensions Questionnaire (PSDQ; Robinson, Mandleco, Olsen, & Hart, 1995), and parental anxiety and 
depression symptoms via the Depression Anxiety and Stress Scales (DASS-21; Lovibond & Lovibond, 1995). These 
measures were collected as possible, additional stressors or covariates in the approved dissertation prospectus, but 
were not included in the original data plan, or the primary aims and hypotheses. These measures did not fit within 
the threat and economic deprivation framework, nor did they serve as indices of cumulative negative life events. 
Initial examination of the measures’ correlations with outcomes did not produce results to warrant including the 
scores as covariates in the primary analyses; thus, these measures were excluded. 
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demographics (e.g., race, age, grade in school, type of school attended, number of siblings) and 

medical and mental health treatment history, including the medications youths were currently 

prescribed and whether youths had ever received treatment for emotional or behavioral 

problems. Caregivers also reported their own individual and household demographics, including 

household income, highest level of education, current occupation, marital status, family-

composition in the household (e.g., how many adults and children), and languages spoken at 

home and in other settings.  

Adverse life events. The Life Event Checklist (LEC; Johnson & McCutcheon, 1980) 

assesses caregiver-report of the frequency of both stressors and positive life events that have 

occurred in the youth’s life within the last year. Stressors and positive life events were rated as 

“good” or “bad”, and the level of effect on the child was endorsed as 0 = “no effect”, 1 = “some 

effect”, 2 = “moderate effect”, or 3 = “great effect.” The LEC was modified to remove outdated 

items not relevant to youths in the present decade and items that would elicit mandated reporting 

of maltreatment. Additionally, 14 questions were added from the Child Life Events Checklist 

(LECC) from the Longitudinal Study of Abuse and Neglect (LONGSCAN; Runyan et al., 1998). 

These items were added to capture domains not assessed by the original LEC (e.g., parental 

incarceration, new siblings in the home, homelessness, etc.). All questions in the LEC assessed 

life events in the last 12 months; due to the cross-sectional nature of this study and the 

importance of capturing lifetime stressors, a subset of questions was modified to ask whether the 

event ever happened in the child’s lifetime (in addition to asking about the past 12 months). 

These items included life events likely to affect the child regardless of whether they occurred in 

the last 12 months (i.e., parental incarceration; parental divorce; death of parent, sibling, or close 

loved one; homelessness; severe injury or illness to the child; removal from the home; child 
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pregnancy). To reduce risk to participants, including discomfort with subject matter and potential 

mandated reporting requirements, items assessing abuse and neglect were not administered. 

Reliability was acceptable (0.71; Brand & Johnson, 1982) and tests of validity indicate that 

negative life change scores are correlated with anxiety, depression, locus of control, and 

maladjustment, (Johnson & McCutcheon, 1980). 

Youth and caregiver-report  

Perceived discrimination. The Everyday Discrimination Scale (EDS; Williams, Yu, 

James, & Anderson, 1997) is a nine-item questionnaire assessing the frequency of experiencing 

more “chronic, routine, and relatively minor experiences of unfair treatment” on a 5-point 

ordinal scale from “Never” to “Almost every day.” Caregivers and youths reported on their 

individual perceptions of discrimination. Items included being treated with less courtesy and 

respect than others, receiving poorer service than others, people acting as though you are not 

smart, people acting as though they are better than you, people acting as though they are afraid of 

you, being insulted, called names, threatened or harassed. If respondents endorsed any 

experiences “more than a few times a year”, they were asked to indicate on a check-list what 

they think serves as the main reason for this treatment. Options included nationality, gender, 

race, age, weight, height, education or income level, sexual orientation, skin tone, other aspect of 

physical appearance, or “other.” Internal consistency (α = 0.88) and validity have been 

established by Williams and colleagues (1997), demonstrating that experiences of everyday 

discrimination predict higher levels of psychological distress and poorer psychological well-

being for Black and White adults, and partially account for the contribution of race to distress 

and well-being. Similar psychometric properties have been demonstrated with youths (Chen, 

Langer, Raphaelson, & Matthews, 2004; Clark, Coleman, & Novak, 2004). A dichotomous race-
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based discrimination score was generated from responses to the race, skin color, and nationality 

probes, as well as a dichotomous general discrimination score comprised of the same checklist 

items as the race-based score but also including religion, sex, and sexual orientation.  

 Youth depression symptoms. The Children’s Depression Inventory-2 (CDI-2; Kovacs, 

2011) is a 28-item self-report and 17-item caregiver-report measure of youth depression 

symptoms. Symptoms were assessed over the past two weeks. Caregiver participants endorsed 

the frequency of their child experiencing each symptom on a 4-point Likert-type scale from “Not 

at all” to “Much or most of the time.” Example items include “looks sad”, “cries or looks 

tearful”, and “is cranky or irritable.” Youth participants were presented with three statements for 

each item (e.g., “I feel like crying every day”, “I feel like crying many days”, and “I feel like 

crying once in a while”) and asked to endorse the statement that best describes him or her. 

Primary sub-scales include Emotional Problems and Functional Problems. Emotional Problems 

are characterized by two additional sub-scales of Negative Mood/Physical Symptoms and 

Negative Self-Esteem. Items assess symptoms such as irritability, sadness, self-blame, fatigue, 

changes in appetite, and sleep issues. Functional Problems are characterized by two additional 

sub-scales of Ineffectiveness and Interpersonal Problems. Items assess symptoms such as 

loneliness, self-criticism, difficulty engaging with peers, worsening school performance, and 

concentration and memory difficulties. Age- and sex-normed T-scores were generated for youth 

and caregiver reports of the total symptom score, the Emotional Problems subscale, and the 

Functional Problems subscale. Internal consistency (α = 0.91 for total scores on caregiver and 

youth report versions) was adequate and discriminate validity evidence indicates that the CDI-2 

scores differentiate between youths with Major Depressive Disorder and matched controls 
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(Kovacs, 2011). Convergent validity evidence includes strong, positive associations with other 

self-report measures of depression and functioning difficulties (Kovacs, 2011).   

 Emotional and behavioral symptoms. The Strengths and Difficulties Questionnaire (SDQ; 

Goodman, Meltzer, & Bailey 1998) is a 25-item measure assessing a broad range of emotional 

and behavioral problems in youths. Subscales include emotional problems, conduct problems, 

inattention/hyperactivity, peer relationship problems, and prosocial behavior. In the present 

study, only the 5-item emotional problems, 5-item conduct problems, and 5-item attention 

problem scales were administered. Items include behaviors and emotions such as “I get very 

angry and often lose my temper”, “I am often unhappy, depressed or tearful”, and “I am restless, 

I cannot stay still for long.” Youths endorsed each item as “not true”, “somewhat true”, or 

“certainly true” in the last six months. Goodman and colleagues (1998) reported acceptable 

internal consistency (α = 0.75 for emotional problems and 0.72 for conduct problems) and good 

discriminant validity in distinguishing problem severity between community and clinical 

samples. Goodman and colleagues (1998) also indicated that the parent report version was 

positively associated with other self-report measures of youth internalizing and externalizing 

problems.  Internal consistency reliability in the present sample was comparable for caregivers 

(emotional problems α = .74, conduct α = .80, attention α = .78). Internal consistency was 

considerably lower for youths (emotional problems α = .70, conduct α = .58, attention α = .56). 

Behavioral tasks for youths 

 General Cognitive Ability. The Wechsler Abbreviated Scale for Intelligence-II (WASI-II; 

Wechsler, 2011) is a neuropsychological test that provides an estimate of general cognitive 

ability, or general intelligence. The brief WASI-II includes two tasks, vocabulary skills and 

matrix reasoning skills, which together provide a reliable estimate of cognitive ability in 
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individuals over the age of six years. Standardized scores reflect performance in relation to 

population norms. The Full-Scale IQ score (FSIQ) derived from the WASI-II demonstrates 

strong, positive correlations with FSIQ scores on the longer, more comprehensive 

neuropsychological assessments of general cognitive ability (Wechsler Adult Intelligence Scale 

[WAIS-IV] and the Wechsler Intelligence Scale for Children [WISC-IV]; Wechsler, 2011).   

Attentional control. Participants completed a computerized flanker task designed to 

assess orienting and shifting capabilities within attentional control, modeled after the traditional 

Attention Network Task for Children (Reuda, Rothbart, McCandliss, Saccomanno, & Posner, 

2005). During this computerized task, youths viewed a row of five arrows on the screen; the 

middle arrow in the center of the row was the target. Participants pressed a key on the keyboard 

to indicate the direction the target arrow was facing (left or right). Across trials, the target arrow 

was presented as either congruent with the distractors (facing the same direction as all the other 

arrows), or incongruent with the distractor arrows (facing the opposite direction). Additionally, 

an element added to the task facilitated the assessment of attentional control capabilities in the 

processing of emotional information. The processing of emotional stimuli involves “facilitation”, 

or capture, of selective attention by emotional information; attentional control theories indicate 

that there is a balance between goal-directed and stimulus-driven systems, and emotional 

processing may interfere with shifting attention away from goal-irrelevant stimuli in order to 

attend to goal-relevant cognitive demands (Corbetta & Shullman, 2002; Eysenck, Derakshon, 

Santos, & Calvo, 2007; Ochsner & Gross, 2005). Difficulties may come in the form of 

disruptions to processing effectiveness and efficiency; given the potential role of emotional 

processing in reducing overall processing efficiency (Eysenck et al., 2007) the emotional 

component described below was added to certain conditions of the task. As noted previously, 
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distinct types of stress exposure or adversity may differentially affect cognitive functioning, with 

threat-related exposures adversely affecting emotional information processing. Thus, it was 

important to examine both emotional and non-emotional attentional control capabilities. To 

capture the emotional attentional control dimension, the rows of arrows were superimposed over 

an emotional or neutral stimulus, specifically, negative or neutral images from the International 

Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 1997; task adapted from Cohen-

Gilbert & Thomas, 2013 and Wiswede, Münte, Goschke, & Rüsseler, 2009).  

Participants completed a series of practice trials with no stimuli, followed by 180 study 

trials with imagery (90 negative, 90 neutral). 180 unique IAPS images were selected, with all 

negative images selected to have an affective rating below 3.5 based on the IAPS published 

norms (range = 1 “low pleasure” – 9 “high pleasure” on a self-assessment manikin for affective 

valence), and all neutral images having a rating between 4.5 and 5. Participants viewed a fixation 

cross for a jittered time frame of 500, 1000, or 1500 milliseconds (ms) randomly, followed by 

presentation of the flanker stimuli overlaid on the IAPS image for a maximum of 5000 ms (see 

Figure 1). This task assessed ability to resolve conflict, measured by subtracting the reaction time 

for congruent trials from the reaction time for incongruent trials, and for negative images minus 

neutral images in the congruent condition and the incongruent condition, separately. The 

difference score for the reaction time calculation based on congruency provided an indicator of 

general processing interference (flanker interference). The difference score for the reaction time 

calculation based on image valence (in the congruent condition) provided a measure of 

emotional distraction, and the difference score based on valence in the presence of target 

incongruence represented the interaction between these processes.  

 



38 
 

 
 
 
 
 
  



39 
 

Working memory. A visual-spatial working memory task was administered to examine 

storage capacity for encoding different cognitive loads, and efficiency at filtering out task-

irrelevant information during memory encoding (adapted from McNab & Klingburg, 2007; 

Peverill, McLaughlin, Finn, & Sheridan et al., 2016). Participants were presented with a fixation 

cross for 2000 ms followed by an array of 16 circles on the computer screen with combinations 

of yellow and red target stars in various circles/positions, for 1000 ms. Participants were 

informed that some trials would include both red and yellow stars (two of each; number not 

disclosed to participant during the instructions), and that they should remember the location of 

the red stars (targets) and ignore the location of the yellow stars (distractors). Participants were 

further instructed that other trials would include only red stars (no distractors) and that they 

should remember the location of all red stars on those trials. In the no distractor trials, cognitive 

load varied such that participants needed to encode either two red stars or four red stars (see 

figure 2). After the presentation of the array, another fixation cross appeared for 2000 ms 

followed by an empty array with a “?” in one of the empty circles, for a maximum of 2000 ms. 

Participants needed to indicate via two different button-press options on the computer keyboard 

whether a red, target star was in that position with the “?” Filtering efficiency, or inhibition, was 

defined as the accuracy on trials with yellow distractors controlling for accuracy on trials with 

two red stars; this provided a measure of inhibition of task irrelevant information. Load was 

defined as accuracy on trials with 4 red stars (high load, no distractors) controlling for accuracy 

on trials with only two red stars (low load, no distractors).  

Situational stressor. The computerized star-tracing persistence task (Mirror Tracing 

Task) is a widely used frustration/distress tolerance task (Daughters et al., 2005). During this  
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computerized task, participants moved a red dot along the perimeter of a star, using a computer 

mouse that moved the red dot in the opposite (mirrored) direction of their motorization. If a 

participant moved the red dot outside the outline of the star, or stalled for more than two seconds, 

a buzzer sounded, and the red dot returned automatically to the starting position. Participants 

completed three trials, of increasing difficulty, with a 5 second break in between each one. The 

duration of the first “easy” and second “medium” difficulty trials was two minutes each, and the 

third “hard” trial was presented for one minute. There was a short break where participants 

received instructions for the final trial. During the final trial participants were told that they could 

end the task at any time by pressing a key on the keyboard, and they were instructed to persist as 

long as they possibly could.  

Task performance was measured as latency in seconds to task termination. Additionally, 

the number of errors (i.e., the number of times the participant must return to the starting position 

during the task divided by the task time) was recorded to control for the effects of negative 

auditory feedback on persistence and physiological reactivity. Prior to beginning the task, 

participants were told that their performance was being recorded and that their performance 

would be posted on a website for all study participants to see the video of how well they (and all 

the other youths) did on the task. A video camera set up in the room was pointed out to the 

participants, and they were informed that the recording was streaming to the website, allowing 

other children who have previously participated to watch them trace “live” if they happen to log-

in while the participant is completing the task. These instructions were meant to elicit social-

evaluative stress and increase motivation to persist at the task. A light on the camera was 

switched into the “on” position to suggest actual recording, however no participants were 

recorded, and the camera was not switched to the record position during the task.  
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 Problem solving assessment. Youth participants completed a social problem-solving 

skills assessment adapted from the Middle School Alternative Solution Test (AST; Caplan et al., 

1986). Participants were provided with one of three scenarios involving same-aged peers; in 

each, the peer is experiencing a social problem (related to sharing, being picked on, or bothering 

others). The participants were asked to (1) identify the problem, (2) generate as many solutions 

as they can, (3) evaluate the pros and cons of each solution, (4) select the one that they would try 

first if they were really in that situation and identify the rationale for the selection. The number 

of solutions generated was tallied as a process score or productivity, consistent with Caplan and 

colleagues’ (1986) scoring methods. Caplan and colleagues’ coding system for rating the 

effectiveness of each solution generated and the planfulness of each solution were also coded. 

Effectiveness was calculated as a mean score across all solutions generated, and planfulness was 

computed as a ratio of solutions that were rated as planful. Additionally, a coding scheme was 

developed to rate whether youths’ pros/cons identified interpersonal consequences for others or 

showed interpersonal awareness (ratio of solutions that were rated as interpersonally aware 

versus not). The purpose of these codes was to evaluate whether youths could generate context-

relevant (interpersonal) evaluations of their proposed solutions, given the socially-interactive 

nature of the problem scenarios. Analyses examined whether stress or cognitive self-regulatory 

capabilities were associated with youths’ ability to think about social consequences in their 

problem-solving, considering that youth depression symptoms often include interpersonal 

difficulties.   

Psychophysiological measurement for youths 

Electrodermal activity (EDA) and electrocardiogram (ECG) data were recorded 

continuously using a Biopac MP150 system at a sampling rate of 1000 Hz per second and a 0.5 - 
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1 Hz bandpass filter. EDA recordings were obtained using a Bionomadix BN-PPGED amplifier 

and PPGED-T wireless transducer (Biopac Inc.), connected to two disposable isotonic gel 

electrodes (Biopac Inc. EL507 disposable EDA electrodes) by a BN-EDA-LEAD2 set. The two 

electrodes were attached to the thenar and hypothenar eminences of the youth’s nondominant 

hand. ECG and respiration (RSP) recordings were obtained with a Bionomadix BN-RSPEC 

amplifier and RSPEC-T wireless transducer that was connected to a BN-RESP-XDCR 

respiration transducer. The wireless respiration transducer was attached by placing a band around 

the participant’s torso at the location of maximum respiratory expansion. Leads were attached to 

disposable isotonic gel electrodes (Biopac Inc. EL501 ECG electrodes) attached to the inner left 

and right wrists, with the ground electrode placed above the inner left ankle. Participants were 

instructed to minimize physical movement as much as possible during the baseline and task 

periods to avoid movement artifacts or metabolic effects in the EDA and ECG signals. EDA and 

ECG recordings were acquired and processed in AcqKnowledge 4.2.0 (Biopac Inc.). EDA and 

ECG signals were analyzed from a three-minute baseline period and a five-minute task period.  

EDA recordings were visually inspected by trained research team members, and all 

signals were subjected to median smoothing and a low-pass filter at 1 Hz. Waveforms were 

down-sampled to approximately one sample per second prior to analyses. Waveforms were 

manually inspected for artifacts which were removed. Any 30-second epoch with more than 10% 

of unusable data due to signal noise or other artifacts was excluded (4.7% of baseline epochs; 

3.7% of task epochs). Tonic skin conductance level and slope were derived from the waveforms, 

as well as the amplitude and size of non-specific SCRs in the baseline period, and both specific 

and non-specific SCRs during the task period. Baseline EDA was operationalized in three forms, 

including the mean skin conductance level over time, as well as the slope of the first half 
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compared to the second half of the baseline period (positive values = decreasing EDA over time 

at rest). The final measure of baseline EDA was the percentage change in the amplitude of SCRs 

in the first epoch compared to the last epoch of the baseline period (positive values = decreasing 

EDA over time at rest). EDA reactivity was operationalized similarly, including the following 

measures: percentage change in SCR amplitude in the task period compared to the baseline 

period (positive scores = increased reactivity from baseline to task) change in slope during the 

task period comparing the first half to the second half of the five-minute stressor, and the 

percentage change in SCR amplitude from the first epoch to the last epoch of the task period 

(positive scores = decreased reactivity, or habituation, during task period). The operational 

definitions for each EDA construct were based on published recommendations by the Society for 

Psychophysiological Research Ad Hoc Committee on Electrodermal Measures (Boucsein et al., 

2012).  

ECG and RSP data were exported from AcqKnowledge to the Heart Rate Variability 

(HRV) module of MindWare 3.0.25 (MindWare Tech Inc.) HRV was calculated from the inter-

beat interval time series using the high frequency band (HF-HRV) in 60-second epochs. Data 

were visually inspected for irregularities and movement artifacts and the Edit R’s function in 

MindWare HRV was used to remove artifacts. Epochs with greater than 10% of data that 

required editing were excluded from analyses (5% of baseline epochs; 5.2% of task epochs), and 

HF-HRV was calculated by means of spectral analysis and the Fast Fourier Transformation 

Technique. HF-HRV will be referred to as RSA from here on. RSA, RSP, and mean heart rate 

values were extracted for each Epoch and output by the MindWare software program. Baseline 

and task RSA were calculated as the average RSA value across epochs. RSA reactivity was 

calculated as the percent change in mean RSA from the baseline to the task period, subtracting 
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baseline scores from task period scores. Positive values indicated RSA augmentation (i.e., 

increased RSA reactivity, augmenting the PNS response) and negative values indicated RSA 

withdrawal, or suppression. Participants with at least two-thirds of usable epochs were included 

in analysis. The number of excluded participants due to too few usable epochs was low for the 

baseline (n=6, 5%) and task periods (n=4, 3.4%). The number of participants included in 

analyses with less than 100% of usable epochs was also low in the baseline (n=7, 5.9%) period. 

Though the proportion was slightly higher in the task period (n=11, 9.4%) all participants 

missing any data had at least 80% of epochs with usable data.   

Procedures 

 Interested caregivers completed a phone screen where they reported on their child’s 

demographic information, depression symptoms and history of emotional concerns, and the 

presence of exclusionary criteria to determine study eligibility. Caregivers and youths whom met 

eligibility criteria were invited to the Harvard Laboratory for Youth Mental Health to complete a 

single laboratory visit lasting approximately two hours. Upon arrival, youths and caregivers 

provided informed assent and consent (respectively) after a member of the research team 

reviewed the study information and consent documents with them. Following assent and consent, 

caregivers were taken to a testing room where they completed a battery of self-report 

questionnaires on a laboratory computer via the Qualtrics software program for online 

questionnaire administration. A member of the research team provided instructions prior to the 

start of the task, and was available to answer caregiver questions about instructions or items 

within the battery during task completion. Youths were taken to a separate testing room with the 

principal investigator where the general intelligence assessment (WASI-II; vocabulary and 

matrix reasoning) was administered prior to completing the primary study tasks. 
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Following the WASI-II, youths completed their battery of self-report measures via 

Qualtrics. A research team member provided the participant with instructions verbally and stayed 

with the youth to answer any questions about the meaning or interpretation of questionnaire 

items. After the completion of these measures, youths were given instructions and completed the 

two computerized, behavioral tasks assessing cognitive processes (attentional control and 

working memory). Next, youths and their caregivers were oriented to the Biopac equipment for 

psychophysiological measurement. A research team member, or the participant’s caregiver if 

preferred, affixed electrodes to the youth’s palm on their non-dominant hand to measure EDA, 

and to the youth’s left and right wrists and left ankle to measure ECG. Electrodes were then 

connected via leads to the Bionomadix transmitters. After testing equipment functioning, youths 

completed the three-minute baseline period where EDA and ECG data were collected 

continuously while the participants sat at rest. Following the baseline period, youths completed 

the computerized, frustration-inducing Mirror Tracing Task. First, a research team member 

showed the participant a video camera in the room and told the participant that his/her 

performance was being recorded. The research team member informed the participant that their 

recording would be streamed to a website for participants where other children could see their 

star tracing video later or watch them trace “live” if they happened to be logged in while the 

participant was in the laboratory session. The video camera was positioned slightly askew of the 

participant’s body so that no identifying image was within the frame, and the camera did not 

record any footage. The participant completed the task, in which he/she tries to trace a shape on 

the computer screen, but the cursor moves in the counter-intuitive direction (Daughters et al., 

2005). Every time the participant traced incorrectly or hesitated more than 200 milliseconds 

(ms), a loud buzzer sounded, and the target dot automatically returned to the initial position 
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where he/she had to start again. Psychophysiological response was measured continuously 

throughout the task.  

Lastly, the research team member introduced the problem-solving assessment to the 

participant and provided him/her with one of three hypothetical scenarios (randomly assigned) 

that present a social problem. The participant was first asked to identify the problem, and then to 

generate as many solutions as they could. The research assistant provided one prompt after the 

participant stopped responding or said they were finished, asking the participant to think for a 

few moments about whether there were any additional solutions they could produce. The 

participant was then instructed to evaluate each solution by providing a “pro” and a “con” related 

to implementing that solution. The research assistant then read back the solutions to the 

participant and asked which one they would select to try first if they were in the hypothetical 

situation, and why they would try that solution initially (adapted from Casper et al., 1986 and 

Weisz, Moore, Southam-Gerow, Weersing, Valeri, & McCarty, 1999).  

After all study tasks were completed, the participants and their caregivers were debriefed 

about the deceptive social evaluation that did not take place during the Mirror Tracing Task. 

Participants were compensated for their participation and reminded that they would receive a 

follow-up, online survey three months after the lab visit. At the three-month time-point, 

participants and their caregivers were sent electronic links to a survey re-administering the CDI-

2 and the subscales from the SDQ. Participants were sent up to two reminder emails if they had 

not completed the assessment, and were called by a member of the research team if they did not 

complete the assessment after the two reminders.  
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Data analytic plan 

 All data were examined and tested for normality, missingness, and out of range values; 

the assumptions for each parametric test were also evaluated. Histograms, Q-Q plots, and 

normality tests were used to evaluate the normality of the predictors and outcome variables, as 

well as the normality of the residuals.  

 Addressing primary research questions. Aim 1: to examine the nature and strength of 

associations among multiple domains of psychosocial adversity, cognitive self-regulatory 

capacity in the forms of attentional control and working memory, and depression symptom levels 

(at baseline and follow-up). To address Aim 1, zero-order correlations were produced among the 

primary measures of adversity, cognitive self-regulatory processes, and both youth- and 

caregiver-report total depression symptom scores. Demographic features of the sample that were 

correlated with CDI-2 scores, or that differed significantly by CDI-2 scores across sub-groups, 

were included in all statistical models as covariates (see results). Based on empirical 

(intercorrelations among adversities) and theoretical overlap among the different adversities 

assessed, composite averages were computed using z-scored totals for each domain of adversity. 

Exposure to community violence and peer victimization were combined into a single “threat” 

score. Perceived family social status, household income, and parental education were combined 

into a single “economic deprivation” score. Life event checklist ratings were preserved as 

cumulative total exposure scores and tested as domain non-specific adversity (recent = past 12 

months, lifetime = more than 12 months prior to assessment).  

 To address the first question: (a) to what extent are psychosocial adversity and cognitive 

self-regulation uniquely and jointly associated with depression symptomatology when examined 

concurrently, a series of linear regression models were constructed. Separate regressions were 
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performed with caregiver- and youth-report CDI-2 total T-scores as the dependent variables. All 

models included covariates in the first step, and adversity variables in the second step. In the 

models testing domain-specific adversity, threat and economic deprivation composites were 

included as separate predictors of symptom levels. Including both composites simultaneously 

allowed for an estimate of each composite’s association with CDI-2 scores while statistically 

controlling for the effect of the other domain (given expected, significant inter-correlation 

between domains and expected statistical prediction of depression symptoms by both domains). 

Then, threat and economic deprivation composites were replaced with total scores on the life 

event checklist (recent and lifetime) to determine whether the cumulative effect of negative life 

events was similarly predictive of depression symptom levels—in terms of strength of 

association (standardized beta coefficients and significance testing)—compared to the domain-

specific adversity of threat and economic deprivation. Finally, combined effects were examined 

by adding a third step. Inhibition and attentional control (separate models for each) were entered 

as the last set of predictors in the respective models to determine whether cognitive self-

regulatory processes accounted for any additional variance above and beyond the effects of 

adversity on depression symptom levels. The PROCESS macro by Hayes (2017) was utilized in 

SPSS 24 to determine whether cognitive processes moderated the association between stress 

exposure and symptom levels.  

 To address the second research question: (b) does psychosocial exposure to adversity 

have an indirect association with depression symptoms through the pathway of cognitive self-

regulatory processes, tests of indirect effects were examined. First, each working memory 

outcome was regressed upon each adversity-composite (separately and jointly to control for the 

contribution of the other) The dependent variables were inhibition: % of correct responses on 
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trials in the condition with two red target stars and two yellow distractors, and load: % of correct 

responses on trials in the condition with four red target stars, controlling for IQ, any 

demographic covariates, and the working memory control condition (% of correct responses on 

trials with two red target stars). Next, attentional control outcomes were regressed upon each 

adversity-composite. The dependent variables were reaction time difference scores for flanker 

interference (incongruent - congruent), emotional distraction (negative - neutral, congruent 

condition only), and their interaction (negative - neutral, incongruent condition).  

 The primary hypothesis was that psychosocial adversity would be inversely associated 

with inhibition and attentional control, and these linear regressions served to test direct effects 

for the “a” path of the proposed mediation models. Tests of the direct associations between 

cognitive self-regulatory processes and symptom levels (“b” path) and direct associations 

between stress exposure and symptom levels (“c path”) were carried out via the previous 

analyses addressing the first research question above. The PROCESS macro was used to test for 

indirect effects of adversity at Time 1 on depression symptoms at Time 2 (3-month follow-up), 

with candidate mediators identified as inhibition and attentional control (flanker interference and 

emotional distraction). The significance of each test was evaluated via bootstrapped confidence 

intervals and effect size estimates of the indirect effects. Moderated mediation including EDA 

and RSA as moderators of the association between adversity and cognitive processes was also 

explored.  

 A similar analytic plan was employed to explore Aim 2: to assess the unique and joint 

associations among psychosocial adversity, cognitive self-regulation, psychophysiological 

regulation, and depression symptoms (at baseline and follow-up). The specifics of this aim were 

two-fold: (a) associations among adversity, baseline physiological regulation, and cognitive 
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regulation were examined in the prediction of depression symptom levels, and (b) associations 

among adversity, cognitive self-regulation, and depression symptoms were examined in the 

prediction of psychophysiological reactivity to a specific laboratory stressor. Caregiver- and 

youth-reported depression symptom levels were first regressed onto resting state EDA and RSA, 

controlling for the role of the stress exposure variables and demographic covariates. This series 

of models replicated the analyses constructed to examine the joint contributions of adversity and 

cognitive factors to depression symptom levels, replacing working memory and attentional 

control with EDA and RSA. Additionally, it was pertinent to look at the association between 

baseline regulatory patterns and depression symptoms prior to looking at depression and 

cognitive regulatory processes as predictors of reactivity to stress. This analysis was based on 

prior studies illustrating associations between baseline physiological regulation and depression 

symptoms, as well as evidence that baseline PNS activity moderates the association between 

depression and exposure to adversity.  

 The PROCESS macro was used to test whether resting state physiological regulation 

moderated the association between adversity and symptom levels. Following resting state 

analyses, linear regression models were constructed to examine whether the adversity composites 

and negative life event scores predicted EDA reactivity. Analyses were repeated with inhibition 

and attentional control as predictors of EDA reactivity, and finally the combined contributions of 

adversity with inhibition, and adversity with attentional control, were explored as statistical 

predictors of EDA reactivity. All analyses were repeated with RSA, examining the percent 

change in mean RSA level from baseline to task period, controlling for respiration in addition to 

the standard covariates included in all analyses. Consistent with existing literature, the primary 

hypothesis was that greater psychosocial adversity and greater depression symptom severity 
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would be associated with lower reactivity (less “adaptive” physiological stress response) during a 

stressor task in which participants believe their performance is being evaluated by peers. Further, 

lower reactivity (greater suppression of RSA and less sensitivity of EDA) were hypothesized to 

predict higher Time 2 depression symptom levels.  

 Empirically driven approach. Finally, to examine whether there were non-hypothesized 

clusters or sub-types of adversity and stress, cognitive self-regulatory, and psychophysiological 

profiles that could be empirically-derived, a finite mixture-modeling approach was implemented 

(referred to as latent profile analysis in many psychometric contexts). Individual adversity 

variables (threat, economic deprivation, total negative life events), accuracy scores on inhibition, 

reaction time difference scores for flanker interference and emotional distraction, and EDA and 

RSA reactivity were all entered into a mixture model that employed mixed scaling features. That 

is, normal mixture modeling was implemented for metric variables while multinomial mixture 

modeling was used for categorical variables within a single model using the Flexmix package 

(Leisch, 2004) in the R statistical software environment (R Core Team, 2017). For the first trial, 

each of the adversities of interest, RSA reactivity, and EDA reactivity were entered alongside 

inhibition and load. For the second trial, each of the adversities of interest, RSA reactivity, and 

EDA reactivity were entered alongside attentional control: flanker interference and emotional 

distraction.  

 The models for each trial tested the number of empirically-derived “clusters” of 

participant characteristics that emerged from the data youths and caregivers provided. The 

StepflexMix function in the R package repeatedly re-fit the models step-wise, with increasing 

numbers of components, starting with two and ending with the maximum number of possible 

clusters (the total number of predictors). Several replications (n = 5) were performed with 
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different starting values for each model as the expected maximum likelihood algorithm only 

converges to the next local maximum (Jin, Zhang, Balakrishnan, Wainwright, & Jordan, 2016). 

This facilitated better estimation of the maximum likelihood, which was retained for each model. 

The Bayesian Information Criteria (BIC) value was produced for each model and the lowest BIC 

represented the best fit to the data, or the model with the best estimate of the number of clusters 

to be extracted. The mean value of each predictor was then compared across clusters to 

determine which constructs characterize distinct features of participant functioning between 

clusters. Bootstrapped ANCOVAs and logistic regressions were used to determine whether the 

level of exposure to each adversity and the level of cognitive self-regulatory functioning differed 

significantly by group, and whether total depression symptom T-scores differed across groups. 
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Data processing  

 Exposure to almost every adversity-related predictor (community violence, peer 

victimization, perceived social status, and negative life events) as well as depression symptom 

scores were positively skewed. Given that rates of exposure to adversity in a community sample 

are likely to be lower than exposures in a maltreated or under-resourced sample, these 

distributions were not unexpected. Current theory and practice suggests that skewed predictors in 

parametric tests (e.g., linear regressions and ANOVAs) are not violations of required 

assumptions for parametric testing if the distributions of the errors are normal (Cohen, Cohen, 

West, & Aiken, 2002; Fields, 2013). Q-Q normality plots were produced to examine the 

distribution of the standardized residuals, and results were mixed. Given the lack of normality 

and evidence that transformations (e.g., loglinear transformations) may have unintended 

consequences of masking certain patterns of effects (Feng et al., 2014; Fields, 2013), 

bootstrapping with replacement was used to account for violations of assumptions for all 

parametric tests, with 1000 bootstrap re-samples for each model. Additionally, Levene’s tests of 

homogeneity of variance were used prior to mean comparisons and Welch statistics for robust 

ANOVA estimates were interpreted instead of the F value when Levene’s tests were statistically 

significant. In any cases where violations of the homogeneity of variance assumption were made, 

Games-Howell post-hoc tests were used to evaluate the significance of pairwise group 

differences when possible and bootstrap bias corrected estimates were produced. Tukey tests and 

bootstrap bias corrections were produced for tests where the Levene’s assumption was not 

violated. All p-values presented in this chapter were corrected or adjusted using methods 

described here and below.  
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 Missingness at Time 1 (T1; lab assessment) was less than 5% across all self-report 

variables of interest, with a maximum of four missing cases for RSA and four missing cases for 

EDA due to equipment malfunctions. Little’s test for the randomness of missing data was used, 

and results indicated that data on all variables could be assumed to be missing completely at 

random, Little’s MCAR Test: χ2(363) = 281.22, p = .999. Thus, an expectation-maximum 

likelihood (EM) method of imputation was used to estimate missing values. Given the 

percentage of missing data and current standards for imputation, EM was determined to be the 

most appropriate approach. At Time 2 (T2; three-month follow-up), complete responses were 

obtained from 80 youths (68% response rate). Six additional youths provided partial responses, 

however these participants were excluded from analyses as more than 50% of data were missing. 

Complete responses were obtained from 95 caregivers (81.2% response rate). Imputation was not 

performed for T2 CDI-2 scores given concerns about the effect of standard imputation methods 

on the estimation of standard errors (Allison, 2012), and when the percentage of missingness is 

high EM imputation methods are not appropriate for variables with more than 5-10% of data 

missing. Thus, only complete cases from responders were retained for analyses at T2, and 

responses were not imputed for the 18.8% of caregiver non-responders or the 32% of youth non-

responders.   

 Model evaluation and p-value adjustment  

 As noted previously, corrections for multiple comparisons were made using classic 

methods of p-value adjustment (Tukey and Games-Howell; see Field, 2013 for review of criteria 

for different p-value adjustments). These adjustments were applied to all analyses comparing 

groups, including sub-group comparisons across measures and differences in conditions for 

behavioral tasks. However, the approach for examining Aim 1 and Aim 2 empirical questions 
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also resulted in the production of numerous multiple linear regressions with the same outcome 

variable. With a large number of models and several predictors and covariates, there was the 

potential for inflated Type I error rate. In addition to addressing violations of assumptions for 

parametric testing, the bootstrap procedures that were applied to all models have been identified 

as a method for re-sampling based multiple testing and p-value adjustment. The use of bootstrap 

p-value adjustment controls the family wise error rate (FWER) and integrates the structures of 

dependency between variables that are inherent in other common methods of p-value adjustment 

(Westfall & Troendle, 2008; Westfall & Young, 1993). Westfall (2011) argues that due to the 

closeness to permutation testing, bootstrap procedures inherit Type I error control found in other 

methods of permutation analyses, and are a generalization of classic correction methods.  

Because bootstrap procedures are not held to assumptions about the underlying 

distribution of the data, these simulation-based procedures are able to incorporate characteristics 

of the distribution in ways that classic correction methods cannot (Westfall & Young, 1993). 

Westfall and Young (1993) further note that the adjusted p-values are not based on critical 

values, but represent the proportion of re-sampled data “yielding a t-statistic as extreme as the 

original t-statistic”. Importantly, other classic methods of multiple testing corrections were likely 

inappropriate based on current evidence. Prior work indicates the use of Bonferroni corrections 

within multiple linear regression models is an approach that often leads to over-correction of p-

values (Mundfrom, Perrett, Schaffer, Piccone, & Roozeboom, 2006) and is often overly-

conservative, with the correction to Type I error coming at the expense of increasing Type II 

error and methodology that does not take dependency into account (Gelman, Hill, & Yajima, 

2012; Westfall & Young, 1993). Further, methods such as the false discovery rate correction 

have been found to be most appropriate in samples and with higher numbers of comparisons as 
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would be found in genomics research; Gelman and colleagues (2012) argue that the estimates are 

less relevant and appropriate in many social science contexts. Bootstrap-corrected p-values and 

confidence intervals were reported and interpreted for all tests. Tables of the results also indicate 

when the corrected p-values for hypothesized predictors were initially significant but did not 

survive bootstrap adjustment.  

Sample descriptives and covariates 

The present study sample reflected the population distribution of depression scores on the 

CDI-2 for youth-report (M = 7.42, SD = 5.99) and caregiver-report (M = 10.84, SD = 6.91), 

with 15.4% of youth-reports and 17.1% of caregiver-reports falling above the 85th percentile cut-

off for clinically elevated scores (total ≥ 13 for youth-report and ≥17 for caregiver-report). 

Depression symptom levels were not significantly correlated with youth age for youth-report 

CDI-2 totals (r = 0.00) or caregiver-report CDI-2 totals (r = 0.15). Pubertal development was 

also not significantly correlated with symptoms levels (see Table 2). However, for youth- but not 

caregiver-report, mean CDI-2 total scores were significantly higher for girls, t(115) = 2.15, p = 

.034. For caregiver- but not youth-report CDI-2 total scores, symptom levels were significantly 

higher for Black youths compared to White (p = .024) or Asian (p = .010) youths, while youths 

identifying as Latino or multi-racial did not differ from any other groups, F(4, 116) = 4.136, p = 

.004. The percentage of caregiver-report scores in the clinical range (≥17) for Black youths was 

39.1%, compared to 9.1% for White youths and 7.7% for Asian youths (Latino youths = 14.3%; 

multi-racial youths = 15.8%). Although similar patterns emerged for youth-report scores in the 

clinical range (≥13; Black = 26.1%, White = 9.1%, Asian = 7.7%, Latino = 0%, multi-racial = 

26.3%) mean score differences were statistically non-significant. Across youth and caregiver-

reporters scores ranged from the 1st to the 99th percentiles.  
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Participating families were predominantly higher income, although the sample 

represented all income brackets from $0 - $140,000+ per year ($0 - $59,000 = 34.7%, $60,000-

$139,000 = 31.4%; $140,000 and up = 33.9%). Caregivers of youths identifying as White 

reported significantly higher income than caregivers of youths identifying as Black (p < .001), 

Latino (p = .002) and multi-racial (p = .018). Caregivers of Asian and multi-racial youths also 

reported higher income than caregivers of Black youths (p = .032 and p = .021, respectively). 

Caregivers of Black and Latino youths were significantly more likely (p < .05) than White, 

Asian, or multi-racial youths to report that they did not complete a college degree (73.9% of 

caregivers of Black youths, 57.1% of caregivers of Latino youths). Caregivers of White and 

Asian youths were significantly more likely (p < .05) than caregivers of Black youths to report 

having a graduate or professional degree (56.4% of caregivers of White youths, and 69.2% of 

caregivers of Asian youths). Full scale IQ scores on the WASI-II (M = 109.69, SD = 14.48, 

range = 71 - 140) differed significantly by youth race/ethnicity, F(4, 112) = 12.74, p < .001. 

Black youths’ scores (M = 94.78, SD = 12.29) were significantly lower than White youths (M = 

114.55, SD = 13.55, p < .001), Asian youths (M = 118.69, SD = 11.41, p < .001), and multi-

racial (M = 109.16, SD = 8.69, p = .001) youths. There were no significant differences between 

Latino (M = 105.29, SD = 9.55) youths and any other group. No significant gender differences 

were detected, t(115) = -.726, p = .469. 

At Time 2, youth and caregiver responders did not differ from non-responders in terms of 

youth gender, χ2(1, N = 80) = 0.80, p = .371 (youth participants), χ2(1, N = 95) = 0.00, p = .987 

(caregiver participants); youth age, t(78) = 0.57, p = .568 (youth participants), t(93)=0.75, p=.456 

(caregiver participants); parental education level, χ2(1, N = 80) = 4.70, p = .095 (youth  
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participants), χ2(1, N = 95) = 1.83, p = .401 (caregiver participants); and Time 1 CDI total T-

scores, t(78) = 1.83, p = .070 (youth participants), t(93) = 1.17, p = .254 (caregiver participants). 

Youth and caregiver responders were from higher income households, t(78) = -2.95, p = 

.004 (youth participants),  t(93) = -2.84, p = .005 (caregiver participants); youth responders were 

less likely than non-responders to identify as Latino, χ2(1, N = 80) = 5.46, p = .020 (youth 

participants), χ2(1, N = 95) = 2.82, p = .093 (caregiver participants). No other racial/ethnic 

differences were identified for responders compared to non-responders.  

 Correlations among all participant demographics and primary adversity composites, 

cognitive task performance, physiological response, and symptom variables are presented in 

Table 2. Group differences for demographic characteristics were also examined via independent 

samples t-tests and one-way ANOVAs (with Welch statistics and Games-Howell post-hoc tests 

used in cases where the Levene’s test for homogeneity of variance was significant). Across 

demographics and exposure to adversities, racial and ethnic differences were identified for most 

adversity exposure variables, and within caregiver-reported depression symptom levels where 

ethnic minority youths’ symptoms were generally higher. Gender differences were identified in 

youth-reported total depression symptom levels, with higher scores for girls than boys. Youths 

reporting CDI-2 total scores in the clinically-elevated range were more likely than youths below 

the cut-off to experience certain types of adversity, including perceived discrimination, F(1, N= 

117) = 5.44, p = .020. IQ was also negatively correlated with caregiver- and youth-reported 

depression symptom levels. As a result, race was included as a covariate in all analyses, as well 

as total IQ scores, and gender. Of note, youth and caregiver-reported symptom levels, 

performance on the working memory and attentional control tasks, and RSA and EDA at 

baseline and during the lab stressor did not differ by youth medication use (no medication vs. 
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psychiatric medication vs. other medication [e.g., asthma], Welch statistics = 0.26 – 3.04, all ps > 

.074).  

Full descriptive statistics are presented in Tables 1, 3, and 4. Of note, the sample was 

intentionally narrow in developmental period because the study was not intended to examine 

age-related differences; indeed, there was no significant correlation between caregiver- or youth-

reported depression symptoms and youth age. Youth-reported depression scores were correlated 

with several physical health variables. Hours of sleep per night and the number of weekly 

servings of vegetables were negatively correlated with CDI-2 total T-scores. The number of 

hours per week spent watching videos or playing computer games, the number of days where fast 

food was consumed, and the number of days where sugared beverages were consumed were all 

positively associated with CDI-2 total T-scores. Sleep, food and beverage choices, and screen 

time were all correlated with family income in the same direction as depression symptom scores; 

it is possible that these variables are components that are also captured by SES—or, SES may be 

a proxy for the lifestyle and health variables measured. Sleep and the number of hours spent 

watching videos each week were both included as covariates in all models that included 

psychophysiological regulation. 

Behavioral outcomes 

Table 5 and Table 6 provide descriptive outcomes and tests of group differences by 

condition for performance on the visual-spatial working memory task and emotional flanker task, 

respectively. Performance on the working memory task indicates that accuracy was highest in the 

control condition with 2 red target stars (Mean % of correct responses = .76, SE = .01). Accuracy 

on the inhibition condition—with 2 red target stars and two distractors—was similar  
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and non-significantly different (Mean % of correct responses = .76, SE = .01). Accuracy on the 

working memory high load condition with 4 red targets stars was lowest (Mean % of correct 

responses = .70, SE = .01). Six participants were excluded from analyses; exclusion criteria 

included scoring lower than 50% accuracy on the control condition, suggesting inability to 

complete the task, consecutive non-responses on task trials that indicate significant distraction, 

and responding with the same, single, button press for every trial. Performance on the emotional 

flanker task indicated that reaction times in the congruent condition with neutral images 

(congruent - neutral) were significantly faster than all other conditions (M = 597.38 ms, SE = 

3.80). Reaction times in the congruent condition with negative emotional images (congruent - 

negative; M = 636.91, SE = 18.84) were similar and non-significantly different than reaction 

times in the incongruent condition with neutral images (incongruent - neutral; M = 642.37, SE = 

17.21). Reaction times in the incongruent condition with negative emotional images (incongruent 

- negative; M = 684.27, SE = 22.38) were significantly slower than all other conditions. Two 

participants were excluded from analyses; one participant did not complete the task due to 

caregiver discomfort with the child being shown negatively valanced images. The second 

participant was excluded for perceived misunderstanding of directions; the button pressed for 

each response was the reverse of what the participant was instructed (4% accuracy on task). The 

youth participants with excluded working memory and attentional control data did not overlap 

across the two tasks. Thus, all analyses with working memory and attentional control were run 

separately, excluding only the previously identified participants from the respective analyses. 

Excluding all eight youths from analyses with any cognitive self-regulatory variables could 

provide misleading results, as youths who were not outliers on the attentional control task would  
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have their data excluded from those analyses which could change results, and vice versa with the 

working memory task.  

Performance on the Mirror Tracing Task was characterized by the time (seconds) 

participants persisted at the tracing task during the final tracing period when they were permitted 

to quit at any time. The number of errors participants made was equivalent to the number of 

buzzers they heard during the task as well. During the first five minutes when participants traced 

increasingly difficult stars, the mean number of errors was 100.25 (SD = 75.54; range = 7 - 394). 

During the final tracing period, participants persisted for an average of 183.47 seconds (SD = 

123.54 seconds; range = 26.24 - 420.00 seconds). While participants’ mean heart-rate was lower 

during the task (M = 76.82, SD = 8.78) than during baseline (M = 79.07, SD = 9.02), indicating 

cardiac slowing in response to stress (consistent with prior research on mean cardiac slowing in 

response to social stress among adolescents; Moor, Bos, Crone, & van der Molen, 2014), heart-

rate remained unchanged across each minute of the baseline period, F(3,113) = 1.53, p = .291, 

while heart-rate increased significantly and linearly across each minute of the task period, 

F(5,111) = 18.47, p < .001, an expected change if the task was persistently stressful over time. 

Only one physiological reactivity indicator was statistically predictive of longer task persistence; 

greater habituation in the SNS (decreased SCR amplitude over the course of the five-minute task 

period prior to the last star) was associated with longer persistence at the task (β = .30, p = .013).  

The Mirror Tracing Task was followed by the modified Alternative Solution Test for 

social problem-solving skills. Two participants were excluded from analyses; one participant’s 

data were lost due to a computer malfunction; a second participant did not complete the task due 

to the family needing to leave the study session prior to completing the task (all other study tasks 

were completed by that participant). Participants generated a minimum of two and maximum of 
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10 solutions to the social problem scenarios (M = 4.64, SD = 1.65), and the number of solutions 

generated did not differ based on which of the three scenarios they were randomly assigned, 

F(3,111) = 1.90 p = .155; all participants were able to identify pros and cons for each solution 

they generated.  

Primary aims 

Aim 1: to examine the nature and strength of associations among multiple domains of 

psychosocial adversity, cognitive self-regulatory capacity in the forms of attentional control 

and working memory, and depression symptom levels (at baseline and follow-up) 

 For all Time 1 concurrent analyses, the use of the term “predictor” refers to statistical 

prediction and not prospective or temporal prediction; no causal relations are inferred from any 

of the findings. The results of the linear regression analyses examining associations between 

working memory and composite scores of threat and economic deprivation indicated that neither 

domain of adversity was a significant predictor of inhibition (threat: β = .00, p = .990; economic 

deprivation: β = -.06, p = .556) or load (threat: β = -.03, p = .704; economic deprivation: β = -.11, 

p = .252). Further, neither lifetime negative events nor events in the past 12 months were 

significantly associated with inhibition (lifetime events: β = .05, p = .472; 12-month events: β = 

.08, p = .308) or load (lifetime events: β = .06, p = .477; 12-month events: β = -.05, p = .611). 

Results were similar for associations between flanker interference and domain-specific adversity 

(threat: β = -.06, p = .680; economic deprivation: β = .09, p = .412), as well as emotional 

distraction and domain specific adversity (threat: β = .04, p = .642; economic deprivation: β = -

.002, p = .990). Finally, neither form of domain non-specific lifetime negative events was 

associated with flanker interference (lifetime events: β = .05, p = .624; 12-month events: β = .05, 

p = .618) or emotional distraction (lifetime events: β = .13, p = .248; 12-month events: β = .008, 
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p = .910). These initial results suggest that the association between current adversity and 

symptoms of depression may not be mediated by basic, cognitive processes related to self-

regulation in the present sample.  

Inhibition and depression symptom levels. Table 7 provides results for caregiver-reported 

depression symptoms and Table 8 provides results for youth-reported depression symptoms. The 

first model examined the concurrent contributions of threat, economic deprivation, and inhibition 

to caregiver-reported CDI-2 depression symptom total T-scores; bootstrap bias-corrected 

estimates indicate that lower inhibition emerges as the only significant predictor of higher 

symptom levels, β = -.26, p = .038 (ΔR2 = .05). Neither threat nor economic deprivation 

predicted symptom levels when they were entered simultaneously in the model. Of note, threat 

was a significant predictor (p = .002) prior to bootstrap correction, but nonsignificant (p = .058) 

afterward. A second model looked at a single composite combining threat and economic 

deprivation into a cumulative, domain non-specific adversity score. In this model both higher 

cumulative stress, β = .44, p = .010, and poorer inhibition, β = -.27, p = .027 (ΔR2 = .04), were 

associated with higher symptom levels. Overall, greater stress exposure collapsed across 

domains and poorer inhibition were associated with higher caregiver-reports of youth symptom 

levels. When the effect of economic deprivation was accounted for, the effect of inhibition also 

emerged. To explore whether this effect was merely a statistical artifact, partial correlations were 

examined, and there was a small, non-significant increase in the correlation between inhibition 

and symptoms when deprivation was covaried. Accounting for economic deprivation 

(independently and in the total stress composite) seemed to facilitate the expression of the main 

effect of inhibition.    
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Each model was replicated with youth-report CDI-2 total T-scores. In the models where threat 

and deprivation were examined, both adversity domains were associated with higher youth-

reported symptom levels, threat: β = .44, p = .003; economic deprivation: β = -.34, p = .008. 

Across all models, inhibition was a non-significant predictor of current symptom levels. 

While there was no significant main effect of inhibition on depression symptom scores, 

inhibition was identified as a significant moderator of the association between economic 

deprivation and youth-reported symptom levels, β = -1.69, p = .025 (ΔR2 = .05). When inhibition 

scores were higher, youths with lower economic deprivation (or greater economic resources) 

reported lower symptom levels (t = -3.28, p = .001). Youths with poorer inhibition did not 

demonstrate the same negative slope between increasing economic resources and lower symptom 

levels (t = 0.19, p = .847). In other words, the buffering effect of economic resources against 

higher symptoms emerged for youths with better inhibition, but not for those with poor inhibition 

(see Figure 3). As noted previously, the association between economic deprivation and inhibition 

was non-significant; thus, there was no support for inhibition as a mediator of the association 

between current economic deprivation and depressive symptoms.  

Each of these models was replicated for caregiver- and youth-reported symptom levels 

with negative life events replacing the threat and deprivation composites. Results indicated that a 

greater number of earlier life events (lifetime events experienced prior to the last year) was a 

significant predictor of higher youth-reported total symptom levels, β = .25, p = .020, but not 

caregiver-reported symptom levels, β = .08, p = .056. A greater total number of recent negative 

life events (in the past 12 months) was a significant predictor of both youth-reported, β = .25, p = 

.042, and caregiver-reported total symptoms, β = .36, p = .003. Inhibition remained a significant 

predictor of caregiver-reported symptoms alongside negative life events in the last 12 months, β 
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= -.30, p = .018. The results suggest that domain non-specific adversity, and recent cumulative 

negative life events predict symptom levels alongside inhibition for caregiver-reports. The 

standardized beta coefficients suggest that domain-specific threat and recent negative life events 

show a similar strength of association with caregiver-reported symptoms. For youth-report 

scores, beta coefficients for threat and deprivation suggest a stronger association with symptom 

levels than non-specific, cumulative, negative life events. Further, earlier life adverse events 

seem to be uniquely related to youth-reported symptom levels. Of note, working memory load 

was unassociated with youth depression by caregiver-report or youth self-report. Working 

memory load was not investigated further.  

 Attentional Control and depression symptoms. Table 9 provides results for caregiver-

reported depression symptoms and Table 10 provides results for youth-reported depression 

symptoms. The previous regression models examining inhibition were replicated with attentional 

control outcomes for caregiver- and youth-reported CDI-2 total T-scores. For caregiver-reported 

total depression symptoms, neither threat, β = .32, p = .056, nor economic deprivation, β = -.17, 

p = .210, were individual predictors of symptom levels. However, the combined threat and 

deprivation composite was a positive predictor of symptom levels, β = .44, p = .013. Flanker 

interference, emotional distraction, and their interaction were all un-associated with caregiver-

reported depression symptom levels (all ps > .100). For youth-reported total depression 

symptoms, threat was a significant predictor of symptom levels controlling for deprivation, β = 

.43, p = .001, while economic deprivation had no significant effect on symptom ratings once the 

effect of threat was accounted for, β = -.17, p = .150. The combined threat and economic 

deprivation adversity composite was also associated with higher symptom levels, β = .51, p = 

.001. Greater emotional distraction (longer reaction times for negative compared to neutral 
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images), but not flanker interference or their interaction, was associated with higher symptoms 

levels independently and when examined alongside threat and economic deprivation, β = .31, p = 

.021, and the combined total of the two types of adversity collapsed across domain, β = .32 p = 

.031.  

 Results for negative life events were similar to previous findings with inhibition. Recent 

negative life events in the last 12 months (β = .25, p = .032) and earlier negative life events (β = 

.17, p = .019) were both associated with higher youth-reported symptom levels; though 

emotional distraction was no longer a significant predictor of symptoms in these models, β = .29, 

p = .084, and β = .29, p = .085, respectively. Recent (β = .33, p = .005) but not earlier life (β = 

.16, p = .057) negative events were associated with higher caregiver-reported symptom levels, 

and attentional control remained non-significant in both models (β = .02, p = .821, β = .07, p = 

.919, respectively). When examining the contributions of adversity alongside attentional control, 

domain-specificity (threat vs. deprivation) does not appear to influence symptom levels. When 

accounting for multiple domains of adversity, there was no evidence of unique associations for 

separate forms of adversity with symptoms. Indeed, the only consistent predictors of higher 

symptom levels were cumulative scores either collapsing across threat and deprivation, or 

providing a count of negative life events. The variance accounted for by threat and deprivation 

related adversity, even when collapsed into a single score, appears to facilitate the emergence of 

emotional distraction as a predictor of youth-reported symptoms.  

 Overall, the main effect of inhibition along with domain-specific adversity exposure and 

cumulative negative life events was specific to caregiver reports of youth depression symptom 

levels, while the main effect of emotional distraction along with domain-specific adversity 

exposure was specific to youth self-reports of symptom levels. The moderating effect of 
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inhibition on adversity exposure was domain-specific, as significant interactions with inhibition 

were specific to economic deprivation and not threat exposure, recent negative events, or earlier 

life negative events. 

 Symptom maintenance. While current or recent exposure to adversity was strongly 

associated with current depression symptom levels by caregiver and youth-report, contrary to 

expectation, threat, economic deprivation, and negative life events from the last 12 months were 

unassociated with Time 2 symptom levels at three-month follow-up, controlling for Time 1 

symptom levels. Indeed, correlations between T1 threat and T2 symptom levels were non-

significant (r = .08, youth report; r = .07 caregiver report). While T1 economic deprivation was 

significantly correlated with T2 symptom levels (r = -.27, youth report; r = -.22, caregiver report; 

p < .05), the effect was non-significant once all covariates were included in the regression 

models predicting T2 symptoms from deprivation, inhibition, and attentional control. A 

calculation of change scores from T1 to T2 symptom levels suggested that those with higher 

adversity exposure at T1 demonstrated the greatest regression to the mean (or decreases in 

symptom levels) from T1 to T2. Given the episodic nature of depression symptom levels and the 

low prevalence of clinically-elevated symptoms in the present sample, these results are not 

inconsistent with the course of depression. However, one adversity-related exposure, greater 

negative life events prior to past year (youth report, r = .25, p = .026; caregiver report r = .35, p = 

.001) initially predicted higher youth-reported emotional problems (but not total symptom levels) 

at T2, but the significant prediction was not maintained when controlling for T1 emotional 

problems. Similarly, earlier negative life events predicted T2 caregiver-report total symptoms, 

but the effect was not maintained when controlling for T1 symptom levels. Following bootstrap 

bias correction, neither inhibition nor attentional control (flanker interference or emotional 
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distraction) were associated with T2 caregiver- or youth-report symptom levels when controlling 

for T1 symptoms. The association between lifetime negative events and T2 depression symptom 

levels was not mediated nor moderated by any of the cognitive self-regulatory processes.  

Aim 2: to assess the unique and joint associations among psychosocial adversity, 

cognitive self-regulation, psychophysiological regulation, and depression symptoms (at 

baseline and follow-up). The specifics of this aim were two-fold: (a) associations among 

adversity, baseline physiological regulation, and cognitive regulation were examined in the 

prediction of depression symptom levels, and (b) associations among adversity, cognitive self-

regulation, and depression symptoms were examined in the prediction of psychophysiological 

reactivity to a specific laboratory stressor.  

As a preliminary step, physiological variables at baseline and during the task were 

examined in the context of youth medication use. A series of one-way ANOVAs tested whether 

baseline RSA and EDA, and RSA and EDA reactivity, differed across medicated and 

unmedicated youths. There were no significant differences on mean levels of any 

psychophysiological variables for youths on psychopharmacological medications, other 

medications (prescribed for asthma or other medical conditions) and youths taking no 

medications at all. Therefore, all youths with usable psychophysiological data were included in 

analyses.  

Baseline physiological regulation was examined both as a predictor of symptom levels 

and as a moderator of the association between adversity and depression symptom levels. 

Baseline RSA was not significantly associated with baseline symptom levels as reported by 

caregivers (β = -.10, p = .398) or youths (β = -.05, p = .590) controlling for threat and economic 

deprivation. Results were similarly non-significant when controlling for inhibition and 
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attentional control. Consistently, baseline EDA was unassociated with caregiver-reported (β = 

.04, p = .710) or youth-reported symptom levels (β = .09, p = .255). However, baseline RSA was 

identified as a moderator of the association between threat exposure (but not economic 

deprivation) and depression symptom levels. For youths with lower resting RSA, higher threat 

exposure was significantly associated with higher total depression symptom levels, while the 

association was non-significant for youths with higher resting RSA. The effect was significant 

for caregiver-reported symptoms, β = -1.72, p = .004 (ΔR2 = .07l) as seen in Figure 4 (high RSA: 

t = .700, p = .485; low RSA: t = 4.68, p < .001). Of note, this result was initially replicated with 

youth-reported symptoms (high RSA: t = 1.10, p = .274; low RSA: t = 3.25, p = .002), but the 

bootstrap correction to the p-value reduced the effect from significant to marginal, β = -1.05, p = 

.088 (ΔR2 = .03). Moderating effects were also identified for baseline EDA interacting with 

threat, but not economic deprivation, in association with depression symptoms. For youths who 

habituated at rest, greater threat exposure was significantly associated with higher depression 

symptom levels, while the effect was non-significant for youths with increasing EDA at rest. 

Results were significant for both caregiver-report symptoms, β = .29, p = .016; ΔR2 = .06 (high 

EDA: t = -.29, p = .773; low EDA: t = 4.37, p < .001), and youth-report symptoms β = .34, p = 

.002; ΔR2 = .08 (high EDA: t = -.50, p = .617; low EDA: t = 6.19, p < .001) as seen in Figure 4.  

To determine whether exposure to adversity, cognitive processes of self-regulation, and 

symptom levels contribute to subsequent physiological reactivity in the context of a stressor, the 

next series of models examined the concurrent association of these constructs with EDA and 

RSA reactivity. Results demonstrated that adversity was not statistically predictive of EDA 

(threat: β = .04, p = .854; deprivation: β = -.01, p = .943) or RSA reactivity (threat: β = .07, p = 

.473; deprivation: β = .01, p = .900). Similar results were found for inhibition (RSA: β = .15, p = 
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.260; EDA β = -.29, p = .159), flanker interference (RSA: β = -.05, p = .597; EDA: β = -.08, p = 

.524), emotional distraction (RSA: β = -.01, p = .949; EDA: β = -.04, p = .802), and depression 

symptoms levels by caregiver-report (RSA: β = .20, p = .096; EDA: β = -.13, p = .367) and 

youth-report (RSA: β = .02, p = .850; EDA: β = -.09, p = .414). When controlling for the effects 

of inhibition and attentional control, caregiver- and youth-reported depression symptom levels 

were initially associated with lower EDA reactivity, but these effects did not survive bootstrap 

correction. The interaction between emotional distraction and flanker interference was the only 

significant predictor of RSA reactivity, with longer RTs for negative compared to neutral images 

in the incongruent flanker condition predicting less RSA augmentation during the stressor 

(Mirror Tracing Task) compared to baseline (β = -.22, p = .014; see Table 11). Results were 

similar for negative life events; neither lifetime events prior to the last year (RSA: β = .02, p = 

.859; EDA β = -.22, p = .288), nor negative life events within the last 12 months (RSA: β = .06, p 

= .583; EDA β = -.05, p = .666) were statistically predictive of reactivity.  

Prospective associations. At Time 2, the association between psychophysiological 

reactivity at baseline and symptom levels at follow-up was examined, replicating Aim 1 

analyses. All models controlled for the effect of threat and deprivation and T1 CDI-2 total 

symptoms (see Table 12 for significant results). RSA reactivity was not a unique predictor of T2 

youth depression symptom levels, however RSA reactivity interacted with gender, such that 

greater RSA augmentation (increase as opposed to suppression) during the Mirror Tracing Task 

was associated with higher T2 youth-rated depression symptom levels for girls, but not boys, β = 

-.70, p = .018). Independent of gender effects, lower baseline RSA was associated with greater 

youth-rated depression symptom levels at T2, β = -.21, p = .030. The interaction between 

baseline RSA and gender was nonsignificant, β = -.14, p = .814. Due to a lack of statistical 
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power to test for three-way interactions, the interaction between baseline RSA and RSA 

reactivity in relation to T2 symptom levels was tested separately for boys and girls. No 

significant interactions between resting RSA and RSA reactivity were detected. In the context of 

physiological measurement, fewer hours of sleep per night (assessed at T1) was also significantly 

associated with higher youth-reported symptom levels, β = -.26, p = .025.  

 Functional outcome. The final component of Aim 2 was to examine whether the primary 

constructs of threat and deprivation, cognitive processes of self-regulation, and depression 

symptom levels, were associated with performance on the problem-solving task. Current stress 

exposure (threat, deprivation, negative life events in the past 12 months) were all unassociated 

with problem solving productivity (the number of solutions generated), the effectiveness of 

solutions generated, or the planfulness of solutions generated. Inhibition, attentional control, and 

caregiver- and youth- reported symptoms were also unassociated with problem solving 

outcomes. When controlling for attentional control, the only statistically significant predictor of 

poorer problem-solving productivity was a greater number of earlier life negative events (prior to 

the last year), though the global F-test for that step of the regression was non-significant 

suggesting that results may be a product of chance (see Table 11). 

 Summary of Aim 1 and Aim 2 findings. Table 13 provides a summary of results for 

predictors of depression symptom levels at T1 and T2. Taking the results of Aim 1 and Aim 2 

together, adversity, regardless of domain, showed a main effect association with caregiver and 

youth-reported depression symptom levels. Inhibition had a unique association with caregiver-

reported symptom levels; higher inhibition scores were associated with lower total depression 

symptoms. Emotional distraction showed a unique association with youth-reported symptom 

levels; greater distraction (longer reaction times for negative compared to neutral images) was 
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associated with higher total depression symptoms. The moderating effect of regulatory processes 

(cognitive and physiological) on adversity appears to be domain specific. Higher inhibition 

moderated the effect of economic deprivation on youth-reported total symptom levels, while 

lower resting RSA and EDA moderated the effect of threat exposure on both youth- and 

caregiver-reported total symptom levels. There were no significant interactions between 

cognitive or physiological regulatory processes and negative life events (recent or past), and 

attentional control constructs did not moderate the association between adversity and youth 

depression symptoms. There was no evidence of indirect associations between stress and 

depression symptom severity mediated by cognitive or physiological regulatory processes. While 

there was no prospective association between cognitive self-regulatory processes and depression 

symptom severity, greater RSA reactivity (augmentation) was predictive of higher symptom 

levels three months later for girls but not boys, and lower resting RSA was also a main effect 

predictor of higher symptom levels three months later.   

Empirically-derived exploration of aims via mixture modeling2  

 Given the exploratory nature of the next set of analyses, all adversities, inhibition, and 

physiological reactivity predictors were entered into a single finite mixture model. The results of 

the StepflexMix mixture modeling in R compared models with 2 components through 10 

components (the number of independent variables). Each model successfully converged when fit 

to the data, and the lowest BIC value (8061.99) was generated by the model composed of three 

                                                 
2 A second set of mixture models was fitted with attentional control replacing working memory as the cognitive self-
regulatory construct. Due to the removal of outliers discussed previously, combining inhibition and attentional 
control samples into a single analysis would result in the removal of meaningful participants from each set of 
variables that could provide misleading results. The outliers on the inhibition task did not overlap with the outlier on 
the attentional control task. Thus, these analyses were kept separate in the finite mixture models to provide 
comparable sample sizes/sample characteristics to the hypothesis testing approach.  
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groups, or classes. Posterior probabilities of membership in each of the three groups were 

generated for each participant, indicating the likelihood (percentage) in which their scores loaded 

onto each of the three classes. The class with the highest probability for each participant was the 

class to which that individual was assigned, with each participant assigned to only one class. The 

final assignment resulted in three groups; Table 14 provides a summary of group characteristics. 

In terms of demographic differences, group membership did not differ significantly by gender. 

However, youths in Group 1 were significantly more likely to identify as White compared to 

youths in Group 2, and youths in Group 2 were significantly more likely to identify as Black 

compared to youths in Group 1.  Table 15 also illustrates group comparisons on adversity 

exposures, cognitive and physiological regulation, and Time 1 and Time 2 depression scores.  

To summarize the patterns shown in Tables 14 and 15, the first group represented youths 

in the sample with the lowest threat-related adversity and highest economic resources, as well as 

high inhibition and higher variability in their EDA reactivity. Their patterns of EDA response 

suggest (1) greater SNS reactivity (increase in EDA response) from baseline compared to the 

stress period, and (2) SNS habituation over the course of the stressor period, indicative of an 

adaptive ANS response consistent with detecting that there was no true threat in the 

environment. Once the environment is revealed to pose no real threat, reductions in EDA 

reactivity would indicate an expected, environmentally-adaptive pattern of responding. Finally, 

youths in this first group reported significantly lower functional problems on the CDI-2 

compared to peers in the other two groups. The second group of youths was characterized by 

self-reports of the highest levels of threat-related adversity and economic deprivation, as well as 

low SNS reactivity during the five-minute stressor period of the Mirror Tracing Task. However, 

these youths also demonstrated higher inhibition capability, similar to youths in the first group.  
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The third group of youths reported lower adversity than the second group, and these 

participants were characterized by significantly lower inhibition than peers in any other group, as 

well as a pattern of EDA hyporeactivity during the lab stressor in comparison to their baseline. 

The pattern of EDA reactivity for youths in the third group was unique and unlike the patterns of 

EDA response shown by their peers in the first or second group. Specifically, youths in Group 3 

showed (1) hyporeactivity of the SNS from baseline to stress induction period, and (2) lack of 

habituation over the course of the stressor. The hypo-reactivity during the Mirror Tracing Task 

compared to baseline indicates that the SNS did not show a sensitive increase in reactivity as 

theories suggest would be appropriate for determining whether the environmental input was 

threatening (compared specifically to activity levels at rest). However, over the course of stressor 

task period, these youths failed to habituate and instead showed a pattern of greater EDA 

reactivity. This response suggests that the SNS did not withdraw further, allowing the PNS to 

augment in a safe environment.  

Results of the finite mixture modeling approach revealed some previously unidentified 

patterns of association among adversity, symptom levels, and regulatory processes. Examining 

differences among empirically derived clusters suggests that higher threat and deprivation, and 

lower inhibition, may separately cluster with concurrent symptoms of functional problems in 

depression. Further, a regulatory profile emerged (Group 3) of both poorer inhibition and 

hyporeactive EDA response (comparing rest to an active stress period) clustering with symptom 

maintenance over time. These regulatory characteristics may cluster more robustly than recent 

adversity exposure with symptom maintenance over a short period of time for functional 

problems in depression. The findings for Group 2, that higher threat and deprivation exposure 
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did not cluster with higher T2 symptom levels, is consistent with earlier results that showed no 

predictive effect of higher domain-specific adversity on T2 symptoms levels.  

Taken together, the analytic approach addressing the primary research questions and the 

finite mixture model approach represent differences in results when identifying statistical 

predictors of outcomes, compared to deriving clusters of youth functioning and experiences in 

groups of youths with higher and lower symptom levels. For example, the earlier analytic 

approach did not identify an association between EDA reactivity and depression symptom levels 

at T1 or T2. Indeed, the null result is not surprising when we consider the opposite directions of 

SNS reactivity that characterized Groups 2 and 3, both higher in functional problems at T1. 

Additionally, the domain-specific adversities of threat and economic deprivation do seem 

important to distinguish. In the previous results, adversity was associated with higher depression 

symptom levels irrespective of domain. In the finite mixture modeling approach, differences in 

exposure to threat and economic deprivation characterized the empirically-derived groups with 

higher T1 symptoms, while exposure to recent or lifetime negative life events did not differ 

significantly by group (in other words, non-specific adversity was not a defining characteristic of 

the profiles, or groups, of youths that emerged from the data). The differences in results between 

the two analytic approaches suggests that empirically-derived models for exploratory analyses 

may be a useful complement to traditional hypothesis-testing, one that may have significant 

hypothesis-generating value.  

Follow-up power analyses 

A priori power analyses had been performed prior to conducting the present study using 

G*Power 3.1 (Faul, Erdfelder, Buchner, & Lang, 2009). Power was computed to determine the 

sample size needed to detect mean group differences via F-statistic in the context of ANCOVA 
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for small (0.10), medium (0.25), and large (0.40) effect sizes (Cohen’s ƒ), with 80% power and 

using two-tailed tests with α = 0.05. Additionally, power to detect small (.02), medium (.15), and 

large (.35) effect sizes (Cohen’s ƒ2) using linear multiple regressions was also calculated. 

However, due to changes in the final models resulting primarily from the necessity of adding 

additional covariates, the parameters of the power analyses were updated and re-tested after the 

completion of study analyses. The power to detect mean group differences in the ANCOVA 

models presented above was 15% for a small effect, 67% for a medium effect, and 97% for a 

large effect; the sample provided 80% power to detect a Cohen’s ƒ effect size of .29. The power 

to detect a significant deviation from zero using linear regression models was 12% for a small 

effect, 76% for a medium effect, and 99% for a large effect (Cohen’s ƒ2); the sample provided 

80% power to detect a Cohen’s ƒ2 effect size of .17. For detection of an increase in R2 using 

these same regression models, the sample provided 22% power to detect a small effect, 94% 

power to detect a medium effect, and 99% power to detect a large effect (Cohen’s ƒ2). Power 

analyses for the mediation models were not performed due to lack of the information needed to 

estimate the population parameters. However, published data using simulations to estimate bias-

corrected bootstrap estimates of indirect effects provided an estimate of power that was 

applicable to the present study. Work by Fritz and MacKinnon (2007) indicates that a sample 

size similar to that of the current study (approximately N=115) has sufficient power (80%) to 

detect indirect effects when both the α and β paths have between a small and medium effect.  
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General discussion and review of findings 

The overarching goal of this dissertation was to examine concurrent associations among 

adversity-related risk factors for youth depression, and cognitive and physiological processes 

underlying self-regulatory behaviors, to explore their unique and joint relations to depression 

symptom levels. With the NIMH’s current priorities focused on identifying target mechanisms 

that can be modified through evidence-based treatments for youth psychopathology 

(experimental therapeutics), increased consideration should be given to biopsychosocial factors 

that influence the RDoC domains that are relevant to, or possible targets of, psychotherapy 

interventions (e.g., attention, memory, and arousal systems). The developmental science 

literature indicates that chronic adversity and deprivation are associated with impairment in 

cognitive processes including working memory and attentional control (Farah et al., 2006; Ellis 

& Del Giudice, 2014; Mezzacapa et al., 2004); these processes are in turn associated with 

depressive psychopathology (Sportel et al., 2013; Tortella-Feliu et al., 2014). Current theory and 

evidence suggest that different domains of adversity (i.e., threat and deprivation) may be 

differentially associated with the development of emotional processing, attention, and 

performance on complex cognitive tasks, and that poorer psychophysiological regulation may 

amplify the strength of association between adversities and depression symptom levels in 

adolescents (Beauchaine et al., 2012; McLaughlin et al., 2014; 2015; Rijlaarsdam et al., 2013). 

These ideas form the broad context for the research presented in this dissertation. 

As exposure to adversity is (broadly) well-established as a risk for depression, 

understanding how risk factors and self-regulatory processes jointly relate to depression 

symptoms may be informative for hypothesis-development surrounding the modification of self-

regulatory processes as a target of treatment (including hypotheses about which factors may 
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contribute to the maintenance of self-regulatory deficits or depression symptoms). Self-

regulatory processes that may be targeted in treatment include enhancement of multi-step 

problem solving capabilities and shifting and orienting attention in cognitive restructuring, for 

example. Thus, the present dissertation drew from the developmental and clinical science 

literature in examining multiple domains of adversity, cognitive and physiological processes 

from the RDoC framework, and depression symptom severity. Consistent with NIMH 

recommendations in the RDoC framework that encourage exploration of psychopathology along 

the full dimension of functioning, the study was conducted in a community sample of 

adolescents with depression symptoms ranging from normal to clinically-elevated. Given the 

exploratory nature of several of the research questions and the lack of prior evidence on relations 

among the primary variables within depressed versus non-depressed youths, assessment across 

the full range of symptomatology was most appropriate for this investigation.  

 The study had two primary aims. The first aim was to examine the nature and strength of 

associations among multiple domains of psychosocial adversity, cognitive self-regulatory 

capacity in the forms of attentional control and working memory, and depression symptom levels 

(at baseline and follow-up). The primary hypothesis was that exposure to adversity would be 

inversely associated with cognitive self-regulation (i.e., attentional control in the context of 

emotional information, and inhibition and load) and positively associated with depression 

symptom severity. Specifically, the nature of associations among these constructs was examined 

to explore multiple, possible forms of relations among the variables that would be theoretically 

significant. The analytic approach addressed the following questions: (a) to what extent are 

adversity and cognitive self-regulation uniquely and jointly associated with depression 

symptomatology when examined concurrently? (b) does psychosocial adversity have an indirect 
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association with depression symptoms through the pathway of cognitive self-regulatory 

processes? As cited above, the extant literature proposing how chronic adversity may impact 

regulatory processes suggests that identifying concurrent associations among these factors with 

depression symptoms could be an important prerequisite for accurate conceptualizations of 

RDoC constructs as target mechanisms in interventions aimed at reducing symptoms. Another 

goal within Aim 1was to develop hypotheses about causal relations that could be tested in future 

research with depressed adolescents to inform the study of target mechanisms in treatment via 

the experimental therapeutics approach. 

Aim 1 study results revealed three main findings. The first set of results revealed that the 

primary hypothesis was only partially supported. Specifically, study results did not show support 

for an association between recent or current adversity and cognitive self-regulatory processes. 

Exposure to threat, economic deprivation, and cumulative negative life events did not 

statistically predict working memory functioning (inhibition or capacity) or attentional control 

(flanker interference, emotional distraction, or the interaction between these conditions). These 

results are contrary to previously reviewed literature identifying links between economic 

deprivation and inhibition and attentional control in early childhood (Mezzacapa et al., 2004; 

Noble et al., 2006). One possible explanation for these findings is that the adversities in the 

current study may have been assessed too late in development to detect effects on cognitive 

functioning. Sheridan and McLaughlin (2014) propose that adversity in early childhood may 

have differential effects on neurodevelopment depending on the domain of the adversity (threat 

vs. deprivation) that would in turn impact regulatory systems, as well as emotion and information 

processing. In terms of predictive utility, current exposures to adversity may not be 

representative of earlier life environmental context, and neurodevelopmental and behavior 
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changes related to exposure may have taken place well before the current assessment period. 

Further, these findings did not support the hypothesis that inhibition and attentional control 

(flanker interference and emotional distraction) are mediators of the association between 

adversity and depressive symptoms in the present sample. Of note, the community sample at 

hand was relatively well-resourced and high-functioning, with one-third of families in the top 

income bracket identified in the study and over 40% of families with a primary caregiver holding 

a graduate or professional degree. The present sample may not have represented enough of the 

distribution of economic deprivation or of environmental threat to allow detection of these 

effects.  

Contrary to this first set of results, the latter part of the primary hypothesis was 

supported. Greater psychosocial adversity was positively associated with higher depression 

symptom severity. Specifically, higher threat and economic deprivation were associated with 

higher caregiver-reported symptom levels, but only when their effects were combined into a 

single composite or when their co-occurrence was not accounted for. Specifically, as individual 

predictors, higher threat was associated with higher reported symptom severity but there was no 

individual effect for economic deprivation. However, when examined as two different predictors 

in the same model to control for the variance accounted for by the other domain, neither threat 

nor economic deprivation statistically predicted depressive symptoms. Thus, the main effects of 

adversity in association with caregiver-reported symptoms were arguably cumulative and not 

domain-specific. These results were supported by significant predictive effects of cumulative 

negative life events (domain non-specific) as well.  Conversely, higher youth-reported depressive 

symptoms were uniquely predicted by higher threat and economic deprivation scores 

(individually and combined within the same model). The main effects of adversity in association 
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with youth-reported symptom levels were both domain-specific and cumulative, as higher 

numbers of past and more recent negative life events were also associated with greater symptom 

severity.  

 The second primary finding addressed the first research question within Aim 1: to what 

extent are psychosocial adversity and cognitive self-regulation uniquely and jointly associated 

with depression symptomatology when examined concurrently? Inhibition and attentional control 

were significant predictors of depressive symptom levels, with some specificity to the reporter 

(caregiver vs. youth). Poorer inhibition (lower accuracy on trials that required youths to filter our 

distracting, task-irrelevant stimuli) jointly contributed to the prediction of higher caregiver-

reported symptom severity along with greater adversity, accounting for a small but significant 

proportion of additional variance in symptom severity above and beyond the effect of adversity. 

These effects were specific to caregiver-reports, as inhibition was not significantly associated 

with youth-reported symptoms, neither as an independent predictor nor when controlling for the 

contribution of adversity to symptom severity.  

While no main effect of inhibition emerged for youth self-reported symptom levels, 

lower inhibition was a significant moderator of the association between economic deprivation 

and depressive symptoms. Higher inhibition scores buffered the effect of economic deprivation 

on current depressive symptom levels: lower exposure to economic deprivation was associated 

with lower symptom levels, specifically when inhibition scores were high. When inhibition was 

low, there was no protective effect of higher economic resources buffering against depressive 

symptoms. One possible explanation for this effect is that lower inhibition is more stably related 

to depression symptoms (consistent with the main effect of low inhibition related to higher 

symptoms by caregiver-report) such that protective factors like economic resources do not 
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ameliorate the outcome. It may be that higher cognitive regulatory function in this area and 

higher economic resources are both protective factors that work conjointly. The significant 

moderating effect showed specificity to economic deprivation, and there was no significant 

moderating effect for threat.  

In contrast to the previous findings, main effect associations between attentional control 

and depressive symptoms were specific to youth-reported symptom levels, but not caregiver-

reported symptoms. There were no main effects of attentional control (flanker interference or 

emotional distraction) on caregiver-reported symptom levels, though adversity continued to 

predict higher severity when both sets of predictors were examined concurrently in the models. 

Conversely, greater emotional distraction was a statistically significant predictor of higher youth-

reported symptom levels. When examined concurrently with adversity, both higher threat and 

greater emotional distraction predicted increased symptom severity. However, in the context of 

attentional control economic deprivation was not a significant predictor of symptom levels for 

youths. These results suggest some domain-specificity in the type of adversity associated with 

symptoms when accounting for the association between attentional control and symptom levels. 

The significant results were restricted to main effects, and there was no evidence of interactions 

between adversity and attentional control in relation to caregiver- or youth-reported depressive 

symptoms.  

The differential associations between reporters, with main effects of inhibition specific to 

caregiver-reported symptoms and main effects of emotional distraction specific to youth-reported 

symptoms, was unexpected. However, the nature of how these processes manifest in visible 

functioning may provide one possible explanation. It is possible that difficulties in 

inhibition/filtering efficiency are more observable deficits to caregivers in the form of 
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interpersonal or academic problems captured by the total symptom scores on the CDI-2. Indeed, 

further probing of this effect showed no association between inhibition and the emotional 

problem subscale of the caregiver CDI-2, and the predictive effect was driven by a significant 

association with the functional problems sub-scale. It is also possible that the emotional 

component of difficulty with attentional control is most salient for youths, and thus more 

strongly related to self-reported symptom levels and internal experiences (in contrast, both 

inhibition and flanker interference capture emotion-neutral, basic processes). Another way to 

describe these effects in the context of the attentional control theories reviewed earlier (Eysenck, 

2007) is that effectiveness may be more strongly associated with caregiver-reported symptom 

levels than efficiency. Inhibition provided a measure of accuracy or capability, which is perhaps 

more readily perceived by caregivers, while flanker interference (not accounting for emotional 

processing) is a representation of efficiency via reaction times. For youths, lack of efficiency in 

negative emotional processing may be more disruptive and thus correlated with self-reported 

symptoms.  

The third primary finding addressed the second research question in Aim 1: does 

psychosocial exposure to adversity have an indirect association with depression symptoms 

through the pathway of cognitive self-regulatory processes? As previously noted, adversity was 

unassociated with task performance for the measures of cognitive processes, contrary to 

hypotheses. These results provided the first indication that cognitive processes were not likely 

mediators (or a pathway) in the present study accounting for the association between adversity 

and depression symptoms. As noted later, numerous factors may have contributed to this null 

finding; examples include the fact that the measure of economic deprivation was limited in both 

variability of types of deprivation assessed, the relatively high levels of family resources, and the 
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limited statistical power provided by the present sample. The third primary finding related to 

Aim 1 further supports of a lack of indirect effects, as threat and economic deprivation were not 

prospectively associated with higher Time 2 symptom levels (or increases in symptoms from 

Time 1 to Time 2). Specifically, it appeared that youths with the highest levels of adversity at 

Time 1 self-reported the highest symptom levels at Time 1; yet, they reported the greatest 

reduction in symptom levels from Time 1 to Time 2. The only type of adversity that positively 

predicted higher youth-reported Time 2 depressive symptoms was a history of negative life 

events (events occurring prior to the last 12 months), and these effects were not significant when 

controlling for Time 1 symptom levels. When accounting for Time 1 symptoms, the only 

consistent predictor of youth depressive symptoms at Time 2 was less daily sleep, on average. 

Given these findings, post-hoc moderated mediation models examined the associations between 

lifetime negative life events and Time 2 symptoms through the pathways of inhibition and 

attentional control, with sleep as hypothesized moderator. The previously non-significant ‘a’ 

path (adversity predicting cognitive task performance) and ‘c’ path (adversity predicting Time 2 

symptom levels directly) were unchanged; no evidence of indirect effects emerged.  

There are several plausible explanations for these findings. Considering cognitive self-

regulatory processes as mediators may be an inaccurate conceptualization of their association 

with environmental adversity and depressive psychopathology, although this is not necessarily 

consistent with patterns suggested by previous research (Sheridan, Peverill, Finn, & McLaughlin, 

2017). These constructs may be unique predictors of symptoms, or perhaps symptom levels 

would prospectively predict attentional control and inhibitory deficits, as these regulatory 

processes may be impaired as a function of the psychopathology. This question could not be 

addressed in the present study but warrants further investigation. It is also possible that (again) 
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the temporal measurement of current as opposed to early life adversity precluded detection of the 

effect of adversity on cognitive functioning. Further, current deficits may manifest in more 

proximal outcomes such as ruminative thinking patterns, negative or critical self-talk, or 

difficulty engaging in the problem-solving process. The present study assessed problem-solving 

productivity as opposed to differences in youths’ abilities to engage in this skill in a real-world 

context; thus, the current assessment of problem-solving does not permit testing of this possible 

relationship. Earlier life adversity and a sample of the population with greater representation of 

the tails of the distribution of specific forms of adversity (high levels of threat and economic 

deprivation) may be necessary to identify any existing mediating pathways. It is also possible 

that cognitive regulatory processes are moderators of the association between adversity and 

symptomatology. There are numerous plausible explanations that future research may be able to 

parse and more precisely test.  

The second aim was to assess unique and joint associations among psychosocial 

adversity, cognitive self-regulation, psychophysiological regulation, and depression symptoms 

(at baseline and follow-up). The specifics of this aim were two-fold: (a) associations among 

adversity, baseline physiological regulation, and cognitive regulation were examined in the 

prediction of depression symptom levels, and (b) associations among adversity, cognitive self-

regulation, and depression symptoms were examined in the prediction of psychophysiological 

reactivity to a specific laboratory stressor. The primary hypothesis was that greater psychosocial 

adversity, poorer cognitive self-regulatory capability, and greater depression symptom severity 

would be associated with less adaptive psychophysiological regulation (lower EDA reactivity 

and less RSA suppression) during a task in which participants believe their performance is being 

evaluated by peers. The analytic approach addressed the following questions: (a) what is the 
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nature of the association between baseline EDA and RSA response, exposure to adversity, 

cognitive self-regulatory processes, and depression symptomatology? (b) when considered 

together, do exposure to adversity, self-regulatory processes, and depression symptomatology 

significantly and differentially contribute to psychophysiological regulation (EDA and RSA) 

under stress?  

The goal within this aim was to investigate whether risk factors for depression (adversity) 

and the cognitive, regulatory processes that may be impaired in depression predict regulatory 

performance in the moment, while also accounting for current symptom levels. One approach 

that may aid identification of and efforts to shift target mechanisms in psychotherapy (within the 

RDoC framework) is an understanding of how environmental and behavioral factors contribute 

to the movement of that target as well. The NIMH’s criticism of traditional approaches to testing 

treatment effectiveness (i.e., the lack of well-established and replicable mechanisms of change) 

carries an implication that we need a more well-rounded approach to finding mechanisms of 

change. With psychological treatments for youth mental health problems showing relatively 

modest effects, particularly for youth depression (Weisz et al., 2017), understanding what factors 

may interfere with target movement or compete for the resources necessary to make effective 

change in a given domain could improve the precision with which we test mechanistic change. 

The questions addressed by this aim were geared toward guiding hypotheses related to 

environmental and behavioral influences on RDoC targets, to identify which domains of 

potentially “interfering” factors may be important to assess in intervention studies.  

Three primary findings emerged from an exploration of Aim 2. The first finding was that 

the primary hypothesis was not supported. Study results showed that physiological reactivity 

(RSA and EDA) during the stressor was not statistically predicted by threat, economic 
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deprivation, and past or more recent negative life events. Further, inhibition was not significantly 

associated with reactivity, and neither were youth- nor caregiver-reported depressive symptoms. 

The only significant predictors of greater RSA withdrawal during the task (compared to resting 

RSA) was attentional control in the form of the interaction between flanker interference and 

emotional distraction (longer reaction times for negative compared to neutral images in the 

incongruent condition) and higher IQ scores. These findings were somewhat surprising, 

particularly the lack of association between adversity and RSA or EDA reactivity, given the 

previously reviewed literature illustrating the effects of stress on biological systems. Again, the 

timing of adversity assessed in the study may have limited the detection of associations between 

adversity and ANS functioning; earlier life adversities may play a larger role than more recent 

experiences in altering the ANS response to the environment. 

The second and third primary findings addressed the first research question: what is the 

nature of association between baseline EDA and RSA response, adversity, cognitive self-

regulatory processes, and depression symptomatology? Consistent with prior studies, baseline 

physiological regulation (resting RSA and EDA) displayed a moderating effect on the 

association between adversity and youth-reported depressive symptoms; baseline RSA and 

baseline EDA individually interacted with greater threat-related adversity in the statistical 

prediction of higher baseline symptom levels. The effect was specific to threat and not economic 

deprivation. Specifically, as threat exposure increased youths with lower resting RSA 

experienced higher caregiver-reported depressive symptoms (youth-reported symptom levels 

only reached a trend level of significance). The association between threat and symptom levels 

was non-significant for youths with higher resting RSA. This finding supports prior results from 

research identifying less flexible resting RSA as a moderator that amplifies the association 
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between higher threat exposure and higher internalizing symptoms (e.g., McLaughlin et al., 

2015). Lower EDA (i.e., greater EDA habituation via decreasing SCR amplitude over time) 

during the resting-state period interacted with threat exposure as well. As threat exposure 

increased, youths with lower EDA reactivity at rest reported higher symptom levels by youth- 

and caregiver-report compared to youths with increasingly reactive EDA at rest. This finding is 

consistent with the stress buffering profile of the Adaptive Calibration Model for physiological 

activity, where greater stress exposure is associated with blunted SNS activity. Further, results 

are consistent with prior evidence that blunted EDA activity is associated with depression 

(Bylsma, Morris, & Rottenberg, 2008).  

Interestingly, under Aim 1, the cognitive self-regulatory process of inhibition was a 

moderator of the association between economic deprivation and depression symptoms, but was 

unassociated with threat. Conversely, under Aim 2, physiological regulatory processes (resting 

RSA and EDA) were moderators of the association between threat and depression, but both 

processes were unassociated with economic deprivation. Thus, cognitive and physiological 

regulation appear to have moderating effects that are domain-specific in terms of the type of 

adversity they interact with. Domain specificity in these effects is consistent with the 

dimensional model of child adversity (Sheridan & McLaughlin, 2014). The interaction between 

economic deprivation and inhibition supports the proposed association in this model between 

resources in the environment and performance on complex cognitive tasks. The interaction 

between threat exposure and ANS activity (RSA and EDA) seems consistent with the proposed 

association in the model between the experience of threat and increased reactivity (i.e., amygdala 

response) to potential threat.  
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The third primary finding from Aim 2 addressed the association between EDA and RSA 

reactivity and depression symptoms at follow-up. Neither RSA nor EDA reactivity during the 

laboratory stressor uniquely predicted Time 2 depression symptom severity, by caregiver- or 

youth-report. In contrast, lower resting RSA was significantly associated with higher Time 2 

youth-reported depression symptoms, and there was a significant interaction between RSA 

reactivity during the stressor and gender in association with later symptom levels. Greater RSA 

augmentation (less suppression of the PNS) was associated with higher Time 2 symptoms for 

girls but not boys. The associations between baseline levels of RSA, RSA reactivity during the 

lab stressor, and Time 2 depression symptoms are consistent with prior studies identifying 

baseline RSA and greater RSA augmentation as predictors of depression or higher depression 

symptom levels (Graziano & Derefinko, 2013; Hamilton & Alloy, 2016). The previously 

reviewed literature has also shown that the combination of baseline RSA levels and reactivity 

should be considered to detect significant associations with depression (Rottenberg, Clift, 

Bolden, & Salomon, 2007; Yaroslovsky, Rottenberg, & Kovacs, 2013). Given these findings, the 

interaction between baseline RSA and RSA reactivity was calculated, and these interactions did 

not predict Time 1 or Time 2 depression symptom levels, nor did the interactions predict social 

problem-solving performance.  

The lack of association between EDA reactivity and Time 2 symptom levels was contrary 

to existing evidence in the literature; prior studies have shown evidence of hyporeactive EDA in 

association with depression (Bylsma et al., 2008; Schwerdtfeger & Rosenkaimer, 2011). 

However, Schwerdtfeger and Rosenkaimer (2011) found evidence that this pattern of effects 

varies by the type of laboratory task used, with prior research showing no relation between 

hyporeactive EDA and depression in the absence of a social-based stressor. It is possible that the 



108 
 

Mirror Tracing Task used in this study did not adequately capture the component, or type, of 

stress that would illustrate an effect of EDA hyporeactivity on depression symptom levels. While 

the Mirror Tracing Task was designed to be frustrating and stress-inducing, the social-evaluative 

component was an auxiliary element and not the primary emphasis of the task. Greater focus or 

centrality of social-evaluative stress may have generated different outcomes.  

In addition to testing hypotheses and addressing specific research questions for Aim 1 

and Aim 2, a data driven method of looking at the primary study constructs was employed to 

determine whether empirically-derived clusters of youths’ adversities, regulatory functioning 

(cognitive and physiological), and depression symptoms might augment the previous analyses or 

provide more nuanced information. The finite mixture modeling approach identified three 

distinct groups of youths with varying patterns of exposure and regulatory response. One group 

represented youths in the sample with the lowest exposure to adversity and highest economic 

resources, as well as high inhibition and higher variability in their EDA reactivity. This group 

reported significantly lower functional problems on the CDI-2 compared to peers in the other 

two groups. The second group of youths was characterized by their reports of the highest levels 

of threat and economic deprivation, as well as low reactivity during the stressor in terms of their 

EDA response. The third group of youths reported lower adversity than the second group, but 

these participants were characterized by significantly lower inhibition as well as EDA 

hyporeactivity (comparing baseline reactivity to reactivity during the stressor task). This group 

was also the only group to demonstrate significant symptom maintenance or increase in 

functional problems from Time 1 to Time 2, while youths in the other two groups both showed 

symptom reduction on average over time. These results provide a more nuanced picture than 

what was seen in the hypothesis-testing approach. While EDA was not a predictor of youth 
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depression symptoms, youths with higher functional problems (and maintenance of those 

symptoms over time) were characterized by a clustering of low inhibition and EDA 

hyporeactivity. Of note, it was arousal systems and not RSA reactivity that characterized group 

differences between youths, while RSA reactivity was the only physiological predictor of 

symptom levels resulting from the theoretically-driven analyses.  

It is also notable that youths’ problem-solving skills were not significantly associated 

with domain-specific adversity, cognitive or physiological regulation, or depression symptoms. 

These results were consistent across the different problem-solving outcome measures 

(productivity in generating solutions, planfulness of the solutions, effectiveness of the solutions, 

and the interpersonal consequences of youths’ solutions). Problem-solving skills were assessed 

in the study as a means of examining the effects of stress on a skill-set that is often impaired in 

depression and related to recovery (Dietz et al., 2014; Kennard et al., 2009). One possible 

explanation for these results is that the features of problem-solving assessed in this study 

(productivity, planfulness, effectiveness, and interpersonal consequences) are not most closely 

associated with stress and self-regulatory processes (or do not represent robust indicators of 

greater depressed mood). It is also possible that limited ecological validity of the laboratory 

setting may have prohibited the detection of real-world effects. For example, difficulty engaging 

in problem-solving was not assessed in the present study, and adversity and self-regulation 

deficits may interfere with youths’ ability to recruit and initiate those skills when needed in the 

environment.  

The context of the task during the lab visit may also have precluded the detection of 

meaningful associations between adversity, self-regulatory processes, depression symptoms and 

problem-solving capabilities. Although the problem-solving task directly followed a stressor 
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task, youths were able to attend solely to the task in that moment. Productivity, effectiveness, 

and planfulness may be most identifiable in relation to self-regulation and exposure to adversity 

when youths are in situations that require use of these skills while they are also responding to 

competing demands or input from the environment. Finally, there may be specific youth 

characteristics that relate to problem-solving skills that were unassessed. There is evidence that 

youths engaging in self-injurious behaviors show differences in specific components of social 

problem solving compared to healthy controls (e.g., generating more negative solutions; Nock & 

Mendes, 2008). As suicidal ideation and self-injurious behaviors were not measured in the 

current study it is possible that more information would have been gleaned by capturing such 

important behaviors that are commonly assessed among depressed youths.  

Overall, study results across the primary aims suggest that both exposure to adversity and 

self-regulatory processes in multiple domains (cognitive and physiological) show significant 

though varied associations with current depressive symptoms in early adolescents. While both 

threat-related adversity and economic deprivation statistically predict higher symptom severity 

(combined), inhibition demonstrated varying associations with symptoms based on reporter—

with main effects of lower inhibition predicting higher caregiver-reported symptoms, and higher 

inhibition moderating the association between less economic deprivation and lower youth-

reported symptoms. Emotional distraction (attentional control) was a statistical predictor only for 

youth-reported symptom levels. These results suggest that cognitive processes involving 

emotional information may be more robust main effects related to youths’ self-reported symptom 

levels, while pure inhibitory processes serve to moderate associations with adversity and are 

related to caregiver perceptions of youth symptoms. Study results also indicate that associations 

between regulatory processes and other characteristics (e.g., stress and adversity) may not be 
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linear, which may mask effects in traditional linear analyses. Data-driven exploratory analyses 

may provide more nuanced illustration of how cognitive, affective, and stress processes work 

together in early adolescence, and may provide meaningful information for the development of 

hypotheses in examining target mechanisms within these domains in treatment.  

Limitations 

The present study has several important limitations, including sample distribution and 

representation, limits to the precision of measurement, and limits to the units of analysis 

examined. First, while a community sample was appropriate for this preliminary study, the 

elevated level of functioning across youths limits the amount of available information at the tails 

of the distributions for exposure to adversity and clinical severity of symptom levels (including 

the exclusion of assessment of suicidality and self-injury, clinically important characteristics in 

the study of depression and beyond). Given the sample skew towards higher parental education 

and family income, representation of economic deprivation was lower than expected. The sample 

may have lacked power at the lower end of the distribution (which was largely under-sampled in 

the present study) to distinguish associations between economic deprivation and cognitive and 

physiological regulatory processes. The mainly cross-sectional nature of the study also limits any 

conclusions from the sample regarding temporal associations between adversity, regulatory 

processes, and depression symptoms. In particular, a single follow-up timepoint after three-

months in a community sample may not provide enough data points to capture the episodic 

nature of symptom levels; for high-risk or clinically-elevated populations this follow-up time 

point may have been informative, but more frequent and repeated measures across a more 

extended time period may have been needed to capture the fluctuation of lower-severity 

symptoms in the present sample.   
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Second, in addition to the timing and distribution of measurement, the assessment of only 

current adversity may have limited understanding of the effects of stress on cognitive and 

physiological systems across development. It may be that adversity (particularly deprivation) in 

early childhood has a greater impact on cognitive and physiological regulatory processes than 

current exposures. Some literature suggests there may be sensitive periods (e.g., Dunn et al., 

2013) when stressors have the largest impact on youth development and outcomes. Sheridan and 

McLaughlin (2014) note the importance of timing in their model, and the current study is limited 

in scope in the lifetime measurement of adversity. Further, the measure of deprivation in the 

present study was economic in nature. A more comprehensive measure of deprivation (including 

variables such as time parents spend in the home with children and cognitive stimulation in the 

home environment) would provide a more nuanced picture of deprivation and whether its 

associations with regulatory processes and depression symptoms is qualitatively different from 

the effects of threat.  

There were also several sociodemographic differences in depression symptom levels, 

including higher reports of symptoms for youths identified as Black or African-American 

compared to youths identified as White. Sub-groups were not large enough to test whether the 

statistical patterns identified would vary meaningfully across groups. Another concern relates to 

the measurement equivalence across groups. The previous version of the CDI-2 (CDI; Kovacs, 

2004) has been shown to produce total scores that are not completely equivalent in meaning 

across racial/ethnic groups (Vaughn-Coaxum, Mair, & Weisz, 2016), thus an empirical question 

remains about the accuracy with which the CDI-2 captures symptoms across sub-groups. As sub-

group differences in race/ethnicity were also detected for adversity and cognitive self-regulatory 

processes, ensuring that self-report measures produce scores with equivalent meanings across all 
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sub-groups is important for interpreting the contributions of adversity and regulatory processes to 

depression symptom levels in diverse and representative samples.  

Third, the present study was limited in the scope of multiple units of analysis across 

cognitive and affective measurement. The inclusion of functionally-relevant, self-reported or 

observed constructs related to cognitive self-regulatory processes (e.g., rumination, hopelessness, 

self-criticism) could have provided more proximal associations between regulatory processes and 

symptomatology. Including self-report measures along with behavioral measurement would 

allow for improved examination of how perceived functioning and more objective measures 

align, and could aid in precision by identifying constructs with congruence or discord in the 

information produced across sources. Including more ecologically valid measures by assessing 

areas of impairment or deficit (e.g., rumination, difficulty engaging in problem-solving under 

duress, coping skills, etc.) in addition to the underlying, basic processes could provide a richer 

understanding of how adversity plays a role in regulatory processes and how that specifically 

(and potentially differentially) relates to symptom levels.  

Implications and Future Directions  

 An overarching goal of the present study was to determine whether preliminary evidence 

supports associations among adversity and regulatory processes as they both relate to depressive 

symptoms, to determine whether further study in clinically-depressed youths is warranted. The 

results of the present study suggest that there may be interactions among adversity and regulatory 

processes associated with increasing depressive symptoms, and certain profiles of regulatory 

characteristics may predict maintenance of depressive symptoms over time. Study findings 

support the notion that adversity, a known risk factor youth depression, may have an amplified 

association with symptom severity facilitated by interactions with cognitive and physiological 
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regulatory processes. At the same time, adversity and self-regulatory processes seem to function 

as unique, parallel predictors of symptom levels. If regulatory processes identified within the 

RDoC matrix are to be studied as target mechanisms of change in treatment, as currently 

proposed by the NIMH, it may be useful for future research to examine whether those targets 

strengthen or amplify the effect of environmental risk factors on outcomes in depression 

treatment.  

Even though current adversity did not significantly predict these cognitive or 

physiological regulatory processes, suggesting they may not influence whether the processes 

improve or can be “moved” as a function of treatment, it may be important to know whether 

modifying targets alters the relation between environmental risk and youth outcomes. For 

example, it is possible that effective target modification might soften or ameliorate the impact of 

environmental stressors and maintaining factors on self-regulatory systems (that could interfere 

with treatment). Conversely, emotional and behavioral responses to environmental risk and 

maintenance factors may be impervious to improvements through change in cognitive and 

physiological self-regulatory processes; these factors could continue to facilitate risk for relapse 

or interfere with improvement of symptoms and functioning. Addressing these questions may 

require incorporating another important mechanism affected by stress and adversity: learning. 

McLaughlin and Sheridan (2016) describe the impact of threat and deprivation on associative 

and emotional-learning processes like reward processing and fear learning. The authors note that 

behavioral targets of treatment for depression such as behavioral activation are designed to 

improve motivation through enhanced reward from engaging in pleasurable activities. These 

types of skills may be refined or more effectively applied with an understanding of how varied 

types of adversity affect these learning-based mechanisms targeted by the intervention. For 
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example, there is evidence that youths with certain histories of adversity may have to put forth 

greater effort (via higher recruitment of certain neural systems in the frontal cortex) to achieve 

the same level of learning as unexposed youths (Sheridan et al., 2013).  

Given the particularly small effects found in meta-analyses for youth depression 

treatment (Weisz et al., 2006; 2017), identifying what factors predict non-response or 

maintenance of symptoms may be as important to mechanistic targeted research as the search for 

explanations of how treatment does work when it works. Indeed, our conceptualizations of how 

treatment works could be further informed by research explaining why treatment fails when it 

does. Further, research on intervention success and failure may be enhanced by examining 

whether the impact of stress exposure and adversity on associative and emotional learning 

processes plays a role in youths’ ability to acquire or learn to improve coping skills and self-

regulation strategies during a course of treatment. Identifying the factors that interfere with target 

movement may be as important to the success of experimental therapeutics as identifying what 

targets can be moved by a given intervention.  Findings from the present study suggest a number 

of hypotheses that could be a starting point for such research. Associations among adversity and 

youth depression may be most relevant in the treatment context through the pathway of 

“proximal” treatment targets. For example, early life and chronic forms of adversity may predict 

depressive pathology through mechanisms such as increased ruminative thinking, impaired 

deployment capabilities for cognitive reappraisal, and lower effectiveness in initiating problem-

solving skills (attentional shift). In contrast, adversity may predict these same proximal 

mechanisms (rumination, reappraisal, problem-solving, etc.) through the pathway of basic 

cognitive functioning (poorer inhibition, difficulty with attentional shifting) or maladaptive 

physiological regulation—as assessed in the present study. Determining whether, and if so, how, 
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basic processes and more proximal units of analysis for self-regulation relate to adversity and 

depression in youths is an important objective for those seeking to enrich intervention and 

dissemination science.  
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Appendix A: Youth and caregiver report questionnaires  
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Everyday Discrimination Scale (EDS) 

In your day-to-day life, how often do any of the following things happen to you? 
1.    You are treated with less courtesy than other people are. 
2.    You are treated with less respect than other people are. 
3.    You receive poorer service than other people at restaurants or stores. 
4.    People act as if they think you are not smart. 
5.    People act as if they are afraid of you. 
6.    People act as if they think you are dishonest. 
7.    People act as if they’re better than you are. 
8.    You are called names or insulted. 
9.    You are threatened or harassed. 

    Response categories for all items: 
    Almost everyday 
    At least once a week 
    A few times a month 
    A few times a year 
    Less than once a year 
    Never 

Follow-up Questions 

(Asked only of those answering “A few times a year” or more frequently to at least one 
question.):  What do you think is the main reason for these experiences? (CHECK 
MORE THAN ONE IF VOLUNTEERED). 

1.    Your Ancestry or National Origins    
2.    Your Gender    
3.    Your Race    
4.    Your Age    
5.    Your Religion 
6.    Your Height    
7.    Your Weight    
8.    Some other Aspect of Your Physical Appearance    
9.    Your Sexual Orientation    
10.  Your Education or Income Level    
OTHER POSSIBLE CATEGORIES TO CONSIDER 
1.  A physical disability 
2.  Your shade of skin color  
3.  Your tribe  
Other (SPECIFY) _____________________________   
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Screen for Adolescent Violence Exposure (SAVE) 
Sample Items Only (NOTE: only school and community items will be administered) 
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Life Event Checklist (LES) 
Sample Items Only (NOTE: items assessing abuse and neglect will not be administered) 
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Children’s Depression Inventory (CDI-2) 
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Strengths and Difficulties Questionnaire (SDQ) 
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MacArthur Scale for Subjective Social Status – Adolescent 
version (MSSS) 
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Reduced Aggression and Victimization Scale (RAVS) 
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Pubertal Development Scale (PDS) 

 

 

 
 


