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Effects of a single-session implicit theories of personality intervention  

on recovery from social stress and long-term psychopathology in early adolescents 

 

Abstract 

Efforts to reduce youth mental health problems have advanced greatly in recent years, but they 

have not lowered rates of youth mental illness on a large scale. Thus, a need exists for 

disseminable, mechanism-targeted approaches to reducing youth psychopathology. The present 

study tested whether a single-session, self-administered intervention teaching an incremental 

theory of personality (i.e., the belief that one’s personality is malleable), compared to a 

comparison intervention, could impact psychopathology risk factors and reduce internalizing 

psychopathology over 9 months in high-symptom early adolescents. The intervention’s effects 

on two established risk factors for youth internalizing problems—impaired social stress recovery 

and low perceived control—were explored, with improvements in these domains examined as 

mechanisms of intervention effects. Youths were randomized to receive a brief, computer-based 

implicit theories intervention or a supportive-therapy control. At post-intervention, youths 

underwent a lab-based social stressor to assess intervention effects on physiological stress 

recovery; at baseline and 3-, 6-, and 9-month follow-ups, youths reported their levels of perceived 

primary (i.e., behavioral) control and secondary (i.e., emotional) control, and parents and youths 

reported youth anxiety and depressive symptoms. Youths in the intervention group experienced 

significantly greater improvements than did control group youths in parent-reported depression 

(d = 0.60), youth-reported depression (d = .32), parent-reported anxiety (d = .28), and perceived 
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primary control (d = .29) from baseline to 9-month follow-up. Intervention effects were non-

significant for youth-reported anxiety and perceived secondary control, although effect sizes at 

9-month follow-up were in the small-to-medium range (ds = .33 and .24). Youths in the 

intervention group also experienced more rapid reductions in parent- and youth-reported 

depression across the follow-up period, compared to control group youths. Stronger baseline 

entity theories predicted smaller youth-reported symptom declines across the follow-up period; 

independent of this effect, larger pre- to post-intervention reductions in entity theories predicted 

greater symptom reductions across the follow-up period. Regarding mechanisms of intervention 

effects, 3-month improvements in perceived primary (but not secondary) control mediated 

greater reductions in youth-reported anxiety and depression at 9-month follow-up. Changes in 

perceived control did not mediate intervention effects on parent-reported youth internalizing 

symptoms. Finally, youths who received the intervention recovered more than three times as 

rapidly from a lab-based social stress task than did youths who received the comparison 

program, based on both sympathetic (EDA) and parasympathetic (rMSSD) post-stressor 

recovery slopes. However, post-intervention stress recovery rates did not account for changes in 

youth internalizing distress at 9-month follow-up. Findings suggest a scalable, cost-effective 

strategy for reducing youth internalizing distress in high-symptom early adolescents. 

 

 

 

 

 

 



	

	

v 

Table of Contents 

Abstract iii 

Acknowledgements vi 

Introduction 1 

Method 12 

Results 33 

Study Aim 1 37 

Study Aim 2 41 

Study Aim 3 50 

Discussion 52 

References 62 

Appendix 81 

 

 

 

 

 

 

 

 

 

 

 



	

	

vi 

Acknowledgements 

I am immeasurably thankful for the support and wisdom of my doctoral advisor, John Weisz. His 

kind, incisive mentorship made this dissertation possible, and it has been paramount in preparing 

me to become an independent clinical scientist. I will strive to emulate his persistence, 

thoughtfulness, and creativity throughout my career. I am also grateful to Rich McNally, Carol 

Dweck, Michelle Bosquet Enlow, and David Barlow for their guidance and feedback as 

members of my dissertation committee. I am thankful for—and ever-impressed by—the 

wonderful research assistants who helped make this dissertation possible: Marisol Consuegra, 

Elise Garden, Joshua Insler, Manaswi (Mona) Kashyap, Steven Kunis, Eun Youb (Josh) Lee, and 

Stephanie Traver. Thanks to my Weisz Lab Family members for their ongoing encouragement 

and support. I also wish to thank the National Institute of Mental Health, the American 

Psychological Foundation, and the Center on the Developing Child at Harvard University for 

making this dissertation possible through grant and fellowship funding. I am thankful for the 

emotional, logistical, and moral support of the best cohort a graduate student could hope for: 

Rachel Vaughn-Coaxum, Tina Chou, Charlene Deming, Nicole LeBlanc, and Alex Rodman. 

Finally, I am forever grateful to my family; my friends; and my kind, brilliant, and inconceivably 

patient partner, David Payne, for believing in me always.  

 



	

	

1 

Introduction 

Efforts to prevent mental health problems in children and adolescents (henceforth 

“youths”) have advanced greatly in recent years. However, these advances have not reduced 

rates of youth mental illness on a large scale (Kazdin & Blase, 2011). Rates of youth psychiatric 

disorders remain high, with over 20% of youths experiencing a psychiatric disorder at some 

point in their lives (Centers for Disease Control and Prevention, 2013; Merikangas et al., 2011). 

Although effective treatments have been identified (see Weisz et al., in press, for a meta-

analysis), they are time-intensive, costly, and not uniformly available to families who need them. 

As a result, up to 75% of youths who experience psychiatric disorders go untreated every year 

(Merikangas et al., 2011), and relatively few youths who do access treatment receive empirically 

supported interventions (Weisz & Gray, 2008).  

Given these conditions, and the fact that nearly half of all lifetime mental illnesses 

emerge by age 14 (Kessler, Berglund, Demler, Jin, Merikangas, & Walters, 2005), there is a 

pressing need for disseminable strategies for reducing youth psychological problems, particularly 

for youths at elevated risk for developing disorders. According to Kazdin and Blase (2011), we 

“are not likely to reduce the…burden of mental illness without a major shift in intervention 

research and practice.” Such a shift will require novel approaches to reducing mental health 

problems. One such approach, which may be especially promising, is to develop brief 

interventions that target etiological processes underlying multiple forms of psychopathology, 

thereby reducing risk for the onset of disorders. This approach fits with the National Institute of 

Mental Health’s present research priority to test “novel interventions that [target] pre-

symptomatic stages of illness… and pre-empt syndrome development,” and “that target 

specific...developmental processes that underlie multiple disorders” (National Institute of Mental 
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Health, 2015). Ideally, such interventions would have high potential for scalability: the ability 

“to be expanded under real world conditions to reach a greater proportion of the eligible 

population, while retaining effectiveness” established via smaller-scale efficacy trials (Milat, 

King, & Bauman, 2013, p. 289). From this perspective, interventions that are “scalable” combine 

high efficacy with accessible delivery strategies (e.g., self-administered and/or internet-based 

interventions). 

The long-term purpose of this dissertation research is to help address the need for 

scalable, mechanism-targeted youth psychological interventions. Specifically, I used methods 

and findings from social developmental psychology, clinical science, and human physiology to 

develop and evaluate a disseminable protocol for reducing youth anxiety and depression 

(henceforth “internalizing problems”): two prominent clinical conditions with rates that increase 

sharply during the adolescent years. The goal of this project was to test whether a single-session 

intervention teaching an incremental theory of personality, or the belief that one’s personality is 

malleable—as opposed to an entity theory of personality, or the belief that one’s personality is 

fixed and unchangeable (Dweck, 2008)—could strengthen recovery from social stress, improve 

perceived control, and reduce internalizing problems during early adolescence. Compared to 

incremental theories, entity theories of personal traits have demonstrated cross-sectional and 

prospective relations with higher levels of anxiety and depression in youths (Romero, Master, 

Paunesku, Dweck, & Gross, 2014; Schleider, Abel, & Weisz, 2015; Schleider & Schroder, in 

press; Schleider & Weisz, 2016a). Further, in a recent study, a single-session intervention 

teaching an incremental theory of personality reduced the development of depressive symptoms 

in a community sample of adolescents, supporting these theories as promising prevention 

targets—even when taught in an extremely brief format (Miu & Yeager, 2015). Based on this 
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work, the present project was two-pronged. First, it examined the implicit theory intervention’s 

effects on two candidate mechanisms of action, or targets, both suggested by prior research. 

Second, it assessed the intervention’s effects on youth internalizing problems, examining these 

targets as possible mechanisms of change in youth anxiety and depressive symptoms. 

Specifically, the project had 3 aims: 

Aim 1: To evaluate the effect of a single-session implicit theory of personality 

intervention on two targets: the regulatory system of arousal (measured via physiological 

recovery following social stress) and the negative valence system of loss (here, perceived loss of 

behavioral control), measured via self-reported perceived control, in youths 12 to 15 years of 

age. I hypothesized that, following a lab-based social stress induction, youths who received the 

intervention (n = 48) would recover from stress more rapidly, as indicated by measures of 

arousal (electrodermal activity and heart rate variability/respiratory sinus arrhythmia) and loss 

(increased youth-reported perceived control at post-intervention or 3-, 6-, and 9-month follow-

ups) compared to youths who did not receive the intervention (n =48).  

Aim 2: To evaluate the effects of a single-session incremental theory of personality 

intervention on internalizing problems across nine months. I examined whether the intervention, 

compared to a control protocol, reduced early adolescents’ internalizing problems; I also 

assessed whether symptom reductions were mediated by shifts in the two candidate mechanisms 

of action (arousal; loss). I predicted more positive trajectories in internalizing problems for 

youths receiving the intervention, relative to those who did not receive the intervention, across 

the nine-month follow-up period. I also predicted that shifts in arousal and loss (the targets 

described in Aim 1) would mediate intervention effects on 9-month reductions in youth 

internalizing problems.  
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Aim 3: Baseline, postintervention, and follow-up measures were used to explore links 

among implicit theories of personality, social stress recovery, and youth internalizing distress 

over time. Data were used to address two questions: 

3a. Which index of incremental theories of personality (baseline implicit theories, or pre-

to post-intervention change in implicit theories) best predicts immediate physiological 

recovery from social stress and 9-month changes in self-reported loss (perceived 

control)? And: 

3b. Which implicit personality theory index (baseline implicit theories, or pre-to post-

intervention change in implicit theories) best predicts internalizing symptom trajectories 

over 9 months?  

The study was designed to help map links between implicit theories of personality and youth 

mental health, and provide data on the effectiveness and mechanisms of a brief intervention 

teaching youths that their personalities are malleable. One result may be a low-cost intervention 

that improves youth resiliency and mental health.  

Improving implicit theories of personality: a scalable intervention strategy.  

There are a number of evidence-based intervention programs for youth internalizing 

problems (Weisz, Ng, Rutt, Lau, & Masland, 2013). However, they tend to be multi-session and 

thus costly to administer, and training professionals to deliver them adds costs in both money and 

time. Further, between 28% and 59% of youths and families drop out of treatment for childhood 

psychiatric disorders, exacerbating the problem of scarcity of services for youth in need of care 

(Armbruster & Kazdin, 1994). Given the significant unmet need for youth mental health 

services, creating scalable, low-cost interventions that require less intensive training, are 

deliverable by nonprofessionals, and can address known risk factors, is a critical direction for 
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future work.  

Recent work on implicit theories may inform the design of such interventions. Implicit 

theories are core beliefs about the malleability of people’s traits. By providing an interpretative 

lens, they help shape judgments and reactions to life events and others’ behavior (Chiu, Hong, & 

Dweck, 1997; Yeager, Trzesniewski, Tirri, Nokelainen, & Dweck, 2011). Studies suggest that 

adolescents who believe people’s traits are fixed and unchangeable—that is, who have an entity 

theory of personality—are more likely than others to show helpless responses to social stress 

(Erdley, Cain, Loomis, Dumas-Hines, & Dweck, 1997; Yeager, Miu, Powers, & Dweck, 2013) 

and higher levels of mental health problems, both cross-sectionally (Schleider, Abel, & Weisz, 

2015) and over time (Romero et al., 2014; Schleider & Weisz, 2016a, 2016b). However, recent 

studies suggest that when adolescents are persuaded that people’s traits have the potential to 

change—that is, when they adopt an incremental theory of personality— they are less likely to 

show helplessness in response to social setbacks (Erdley et al., 1997). Teaching adolescents to 

adopt incremental theories of personality in multi-session programs has reduced aggressive 

desires and improved academic performance in middle and high school students (Erdley et al., 

1997; Yeager, Trzesniewski, & Dweck, 2013). Further, an incremental theory of personality 

intervention delivered in a brief, single-session format led to lower depressive symptoms across 

9 months in a sample of high school students (Miu & Yeager, 2015). 

Single sessions can effect lasting change.  

Beyond Miu and Yeager’s recent study, other research has suggested that psychological 

difficulties in youths can be successfully addressed through single-session interventions. For 

instance, one-session treatment (OST) for specific phobia is an intensive exposure treatment that 

is limited to a single 3-hour session (Öst, Svensson, Hellstrom, & Lindwall, 2001). OST 
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incorporates a variety of efficacious methods such as participant modeling, reinforcement, 

psychoeducation, and cognitive challenges during graduated exposure (Davis & Ollendick, 2005; 

Zlomke & Davis, 2008). Collectively, the five existing efficacy trials of OST in youths suggest 

that OST demonstrates significant overall treatment effects as compared with alternative 

treatments (e.g., psychosocial placebo) and wait-list conditions (Ollendick & Öst, 2012). Other 

single-session interventions have been found effective in reducing diverse forms of dysfunction 

in youths, including social anxiety (Parr & Cartwright-Hatton, 2009), post-traumatic stress 

symptoms (Sadeh, Hen-Gal, & Tikotzky, 2008), conduct problems (Mejia, Calam, & Sanders, 

2015), substance abuse (Gray, McCambridge, & Strang, 2005), and overall symptomatology in 

multi-problem youths (Perkins, 2006). Further, in a recent meta-analysis examining 50 

randomized-controlled trials representing 10,508 youths (Schleider & Weisz, in press), single-

session psychological interventions demonstrated a significant beneficial effect, in the small-to-

medium range overall (mean g=0.32). This effect emerged even for self-administered 

interventions (i.e., those that did not involve a therapist; mean g=.32), and SSIs targeting youth 

anxiety showed especially strong effects (mean g=.56). 

Based on these findings, and given the need for cost-effective, mechanism-targeted 

interventions for youth mental health problems, we tested whether a single-session, self-

administered intervention teaching incremental theories of personality might reduce internalizing 

problems in youths at high risk for experiencing anxiety and depressive disorders (i.e., those 

already experiencing elevated symptoms and/or those who have recently received anxiety or 

depression treatment, given that both problems are likely to re-occur; Beesdo, Knappe, & Pine, 

2009; Zahn-Waxler, 2000).  
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Notably, there are many distinct etiological factors and pathways that contribute to youth 

anxiety and depression (a phenomenon known as equifinality: Cicchetti & Rogosch, 1996; for 

reviews, see Ollendick & Grills, in press; Schleider & Weisz, in press). In this study, we focused 

on just two of these factors for at least two reasons. First, given logistical limitations (e.g., 

fatigue from completing many assessments) and statistical power concerns (e.g., reduced power 

due to conducting many statistical tests), it would be near-impossible to assess and test all 

anxiety and depression risk factors in a single intervention trial. Second, perceived control and 

stress recovery are somewhat unique among risk factors for youth anxiety and depression: both 

have shown associations not only with youth internalizing problems, but also with certain kinds 

of implicit theories. We therefore selected these candidate mechanisms for their theoretical and 

empirical links to both the intervention’s content (incremental theories of personality) and to the 

hypothesized longer-term intervention targets (anxiety and depression). We expand on this 

reasoning in the sections below. 

Candidate Mechanism 1: Improved perceived control (reductions in loss).  

An incremental theory of personality intervention may improve perceived behavioral and 

emotional control (i.e., reduce perceived loss). In turn, these reductions may ameliorate future 

internalizing problems. Theoretical models posit that anxiety and depression exist on a shared 

dimension of distress reflecting the level of one’s perceived control (Alloy, Kelly, Mineka, & 

Clements, 1990): when an individual experiences uncertainty about her ability to control present 

and future events, anxiety will be the resulting emotional state. When perceived control 

decreases further, the individual is thought to grow hopeless and certain of negative outcomes, 

leading to depression. Empirical research corroborates this possibility. Perceived control, defined 

as “a belief an individual holds about the nature of control over situational factors and events” 



	

	

8 

(Weems & Silverman, 2006; p. 117), has been identified as a key factor in appraisals of and 

reactions to stressful events (Cheng & Cheung, 2005), with low perceived control showing cross-

sectional and longitudinal associations with youth anxiety and depressive disorders (Ballash, 

Pemble, Usui, Buckley, & Woodruff-Borden, 2006; Chorpita, Brown, & Barlow, 1998; Muris, 

Meesters, Schouten, & Hoge, 2004; Rothbaum et al., 1982; Weisz et al., 2010).  

A recent meta-analysis of 51 studies found a large, negative cross-sectional association 

between perceived control and both trait measures of anxiety and disorder-specific measures of 

anxiety, across all types of anxiety disorders, in both children and adults (Gallagher, Bentley, & 

Barlow, 2014). Longitudinal studies have found that youths who view adverse life experiences as 

unchangeable and due to causes they cannot control (e.g., indicated by stable, global attributional 

style) develop more anxiety and depressive symptoms over time (Brown & Seigel, 1988; 

Schleider, Vélez, Krause, & Gillham, 2014). In other longitudinal work, lower perceived control 

over adverse personal and anxiety-related experiences has predicted increases in adolescents’ 

anxiety symptoms (Ginsburg, Lambert, & Drake, 2004; Muris, Shouten, Meesters, & Hoge, 

2003), as well as increased the likelihood of anxiety disorder onset in both clinic-referred and 

psychologically healthy youth (Weems, Silverman, Rapee, & Pina, 2003). In a recent study using 

a large cohort sample (N=8803), viewing adverse life events as beyond one’s personal control at 

16 years old predicted increased depressive symptoms two years later; it also mediated the 

effects of early life adversity (at age 5) on subsequent depression (Culpin, Stapinski, Miles, 

Araya, & Joinson, 2015). Consistent with these findings, youths who view events as controllable 

are more likely to use problem-focused coping strategies in response to stressors, whereas those 

who view events as uncontrollable tend to ruminate and disengage (Roussi, Miller, & Shoda, 

2000).  



	

	

9 

Based on these findings, youths who view personality as unchangeable may come to 

perceive a lack of control over their behaviors and emotions, leading to maladaptive coping 

when faced with stress. Conversely, youths who learn an incremental theory of personality may 

then perceive that they can change the kind of person they are through effort, leading to more 

adaptive stress responses. In support of this possibility, a study of late adolescents found that 

stronger entity theories of personal traits predicted decreases in perceived control, which in turn 

predicted more behavioral disengagement and decreased active coping across an academic 

semester (Doron, Stephan, Boiché, & Scanff, 2009). Teaching youths to adopt incremental 

theories of personality might shift their trajectory, leading to greater perceived control and more 

positive outcomes over time. Indeed, preliminary evidence suggests that perceived control may 

mediate the effects of cognitive-behavioral therapy for anxiety on treatment response in adults 

(Meuret et al. 2010), supporting perceived control as a promising mechanism of symptom 

reduction. Further, an intervention designed specifically to boost perceived behavioral and 

emotional control reduced depressive symptoms in youths with mild-to-moderate depression, 

compared to a control condition (both at post-intervention and at 9-month follow-up; Weisz, 

Thurber, Sweeney, Proffitt, & LeGagnoux, 1997). Accordingly, I tested the hypothesis that 

youths who received the incremental theory of personality intervention would show subsequent 

improvements in perceived control, relative to youths receiving the control program. Shifts in 

perceived control as a mechanism of the intervention’s effects on internalizing problems at 9-

month follow-up was also tested.  

Candidate Mechanism 2: Improved stress response (arousal).  

Early adolescence is marked by increased frequency of and emotional reactivity to 

interpersonal stress (Hankin, Stone, & Wright, 2010; Rudolph & Hammen, 1999), with 
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prolonged social stress response (in the form of heightened and extended hypothalamic-pituitary-

adrenal axis and sympathetic nervous system activity) increasing risk for subsequent youth 

internalizing problems up to ten years later (Calhoun et al., 2012; Hastings, Helm, Mills, Serbin, 

Stack, & Schwartzman, 2015; Prinstein & Aikens, 2004). Thus, it is crucial to identify effective, 

scalable ways to promote resilience against social stressors during this life stage. A recent series 

of studies suggests that incremental theory interventions can improve adolescents’ physiological 

and cognitive recovery following induced social stress, as well as their academic performance 

over the course of a school year. Yeager, Lee, and Jamieson (2016) found that adolescents who 

received a brief lesson on incremental theories of personality exhibited improved cognitive (i.e., 

reduced threat appraisals) and physiological (i.e., faster neuroendocrine and sympathetic nervous 

system recovery) responses to an acute lab-based social stressor, compared with participants who 

received a psychosocial placebo. In a second study, using a daily-diary measurement model, the 

authors observed that a one-session incremental theory of personality intervention (delivered in 

9th-grade classrooms) reduced HPA-axis reactivity one week later, particularly on high-stress 

days, and predicted higher grades seven months post-intervention.  

Based on these findings, we tested whether teaching incremental theories of personality 

affected physiological recovery from social stress (and, in turn, internalizing symptoms 9 months 

later) in younger adolescents experiencing internalizing symptoms at baseline, as measured by 

autonomic nervous system (ANS) activity. The ANS consists of two branches: the sympathetic 

nervous system (SNS) controls activation and mobilization, and the parasympathetic nervous 

system (PNS), restoration and relaxation. Physiological post-stress recovery is indicated by 

increases in PNS activity and decreases in SNS activity towards pre-stressor levels (Hollenstein, 

McNeely, Eastabrook, Mackey, & Flynn, 2012). Indicators of increased PNS activity include 
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rising high-frequency heart rate variability (HF-HRV), or greater overall variation in the time 

interval between heartbeats, and rising respiratory sinus arrhythmia (RSA), or increased 

variability in beat-to-beat intervals within the respiratory cycle—i.e., increases in heart rate 

during inhalation and decreases during exhalation (Grossman, Van Beek, & Wientjes, 1990; 

Katona & Jih, 1975). In contrast, decreases in SNS activity can be measured via electrodermal 

activity (EDA), or decreases in electrical resistance of the skin (Haynes, Orimoto, Brien, Brandt, 

& Gannon, 1991).  

These physiological patterns may serve as metrics for the intervention’s impact on the 

candidate target of arousal, and improvements in arousal response may be associated with 

subsequent decreases in anxiety and depressive symptoms. Successful enhancement of coping 

strategies, such as those promoted by learning about incremental theories of personality, may be 

reflected in steeper recovery slopes in the intervention group compared to the control group 

(Haynes et al., 1991). These improvements in arousal response and stress recovery might 

enhance youths’ feelings of self-efficacy and perceived ability to cope with setbacks, protecting 

against internalizing problems over time. Further, as early adolescents may not be aware of the 

rate and precise degree of their stress reduction following a social stressor, physiological 

measures of intervention response may reveal mechanisms of intervention effects inaccessible 

via self-report. I therefore tested the hypothesis that youths who received the incremental theory 

of personality intervention would show more rapid post-intervention recovery following a lab-

based social stressor, as evidenced by steeper recovery slopes based sympathetic and 

parasympathetic metrics.  Stress recovery rates as mechanisms of the intervention’s effects on 

internalizing problems at 9-month follow-up were also explored. 
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Method 

 Recruitment.  

 All research procedures were approved by the Harvard University Institutional Review 

Board. Paper-based and electronic flyers promoting a study testing a “brief skill-building 

program” for youths who “worry or feel sad more than other kids” were sent to schools, 

afterschool programs, supermarkets, libraries, mental health advocacy organizations, community 

mental health centers, and outpatient psychiatric clinics in the greater Boston area. These flyers 

were distributed between August and December of 2015; subject recruitment and all baseline 

laboratory sessions were completed during these five months. Interested parents contacted the 

research team to complete a brief phone screen determining study eligibility. 

 Youths were eligible for the study if they met one or more of the following criteria, based 

on this phone screen: (1) the youth was between 12 and 15 years of age (inclusive) at the time of 

study enrollment; (2) parent reported elevated youth anxiety or depressive symptoms, based on a 

T-score of 60 or greater (corresponding to the 84th percentile) on any disorder subscale of the 

Revised Child Anxiety and Depression Scale – Parent Form (RCADS-P; Ebesutani, Chorpita, 

Hilga-McMillan, Nakamura, Regan, & Lynch, 2011); (3) youth received school-based 

accommodations for problems related to anxiety or depression (e.g., Individualized Education 

Program or 504 Plan); (4) parent had sought mental health treatment for the youth within the past 

3 years, specifically for problems related to anxiety or depression, regardless of current symptom 

levels. Exclusion criteria were psychosis, intellectual disability, pervasive developmental 

disorders, autism spectrum disorder, and significant suicidal ideation (i.e., led to hospitalization) 

or attempts within the past year, all of which were assessed in the initial phone screen. 

 Figure 1 illustrates the CONSORT diagram for this study. 



	

	

13 

	

Figure 1. CONSORT Diagram 

In total, 195 parents contacted the research team for more information about the study, of whom 

187 completed a baseline phone screen. Based on these phone screens, 77 youths were identified 

as ineligible for the study. Specifically, parent reports indicated that 40 (51.95%) of these youths 

  

 

 

Excluded  (n=91) 
♦			Not meeting inclusion criteria (n=77) 
• RCADS-P score <84th percentile, no history of 

anxiety/depression treatment, and no school-
based services (n=40) 

• Hospitalized for suicidal ideation/attempt within 
past year (n=17) 

• Prior diagnosis of autism-spectrum disorder or 
pervasive developmental disorder (n=12) 

• Outside of study age range (n=8) 
♦			Declined to participate (n=14) 
 

Analysed  (n=48) 
♦	Excluded from analysis (n=0)	

Allocated to Mindset Intervention (n=48) 
♦	Received allocated intervention (n=48)	
♦	Did not receive allocated intervention (n=0)	

No survey response at 3-months (n=6) 
Discontinued intervention (n=0) 

Allocated to Control Intervention (n=48) 
♦	Received allocated intervention (n=48)	
♦	Did not receive allocated intervention (n=0)	

Analysed  (n=48) 
♦	Excluded from analysis (n=0) 

Allocation	

Analysis	

Follow-Up:	3-months	

Randomized (n=96) 

Enrollment	

Assessed for eligibility (n=187) 

No survey response at 3-months (n=5) 
Discontinued intervention (n=0) 

Follow-Up:	6-months	

No survey response at 6-months (n=9) 
Discontinued intervention (n=0) 

No survey response at 6-months (n=10) 
Discontinued intervention (n=0) 

Follow-Up:	9-months	

No survey response at 9-months (n=12) 
Discontinued intervention (n=0) 

No survey response at 9-months (n=13) 
Discontinued intervention (n=0) 
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had anxiety and depressive symptoms below the 84th percentile for their gender and age; 17 

(22.08%) had been hospitalized for suicidal ideation or suicide attempts within the previous year; 

12 (15.58%) had a prior diagnosis of autism spectrum disorder or pervasive developmental 

disorder; and 8 (10.39%) were not within the age range for the study. An additional 14 youths 

qualified for participation in the study but chose not to participate, largely due to scheduling 

conflicts. There were no significant differences in mean child age or gender distribution between 

study-eligible youths (mean age = 13.33; 55.21% girls) and study-ineligible youths (mean age = 

13.09; 51.94% girls). Retention was 88.54% (85/96) at 3-month follow-up, 80.21% (77/96) at 6-

month follow-up, and 73.96% (71/96) at 9-month follow-up, with non-significant attrition 

differences in youths randomized to the intervention versus the control group at all time points. 

Study Procedures. See Figure 2 for an outline of the experimental procedure. 

	
Figure 2. Outline of experimental procedure. 
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Laboratory session. Participants completed a laboratory session comprised of an initial 

questionnaire battery, the experimental manipulation (intervention vs. control condition), 

additional post-intervention questionnaires, and an in-vivo social stress induction paradigm. 

Participants completed all questionnaires and the intervention independently on a computer; 

surveys and the intervention were presented via Qualtrics Survey Software. Participants were 

assigned to the intervention or control condition based on a randomizer embedded within each 

Qualtrics protocol; thus, both participants and researchers were blind to condition assignment. 

Psychophysiological data were recorded before, during, and after the social stress induction 

(detailed below). The baseline laboratory assessment lasted between 2 and 2.5 hours, including at 

least two five-minute breaks—one following the intervention, and one after completion of 

physiological data collection, and others on an as-needed basis. 

Intervention. The intervention adhered to formats used in existing incremental theory of 

personality interventions (e.g., Miu and Yeager, 2015). All intervention activities were self-

administered and delivered in a computer-based format, including interactive graphics and audio-

recordings of text. In addition, new intervention content was designed to maximize relevance for 

youths experiencing symptoms of anxiety and depression, including excessive worry and 

hopelessness.  

The intervention consisted of five components: 

1. An introduction to the brain, including a brief lesson outlining the concept of 

neuroplasticity. This section described how and why our behaviors are controlled by thoughts 

and feelings in their brains, which have potential for plasticity and change. 

2. Written testimonials from older, high-school-aged youths who described their beliefs that 

people’s personal traits (e.g., shyness, sadness, and anxiety) are malleable, given the brain’s 
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constant capacity for change. 

3. Additional vignettes written by older youths, describing times when they used “growth 

mindsets” to succeed following setbacks, such as social stress and feared embarrassment.  

4. An overview of common questions and misconceptions about growth mindsets, as well 

as completion of a worksheet about strategies for using growth mindsets in their own 

everyday lives. 

5. An exercise in which the participants write notes to younger students, drawing on 

scientific information to describe the malleability of people’s personal traits (i.e., “self-

persuasion”; Aronson, 1999). First, participants were provided with a hypothetical scenario 

describing peer rejection and were asked to respond to the following prompt: “How do you 

think you would feel if this happened to you? What kinds of thoughts do you think you 

would have?” Afterwards, participants were asked to “imagine that the same event you just 

wrote about happened to another kid just like you. What could you say to help them 

understand they can change, or things that are happening to them could change? When 

writing your answer, think about what you learned today about personality and the brain.” 

Control condition. Participants assigned to the control condition received a structurally 

similar computer-based session of supportive therapy. The goals of ST are to encourage the 

client to identify and express feelings; the treatment does not teach or emphasize specific skills 

or beliefs. When used as a control condition in previous clinical trials, ST has resulted in 

significantly fewer reductions in youth internalizing problems compared to cognitive-behavioral 

and behavioral interventions (Cohen & Mannarino, 1996; Stice, Burton, Bearman, & Rohde, 

2007). In this study, ST was designed to control for nonspecific aspects of intervention, 

including engagement in an interactive computer program. The goal of these ST was to 
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encourage youths to share their emotions—both positive and negative—with close others. ST 

included the same number of reading and writing activities as did the implicit theories 

intervention. In addition, to mirror the implicit theories intervention as closely as possible, ST 

included vignettes written by older, high-school-aged youths, who described times when they 

benefited from sharing their feelings with friends or family members.  

Social Stress Induction. Following the intervention, participants participated in a 

modified Trier Social Stressor task (Kirschbaum, Pirke, & Hellhammer, 1993).  Prior to starting 

this task, participants completed a questionnaire assessing self-reported state affect and anxiety. 

They subsequently participated in a 5-minute baseline period to assess their resting RSA and 

EDA while watching a neutral clip from a documentary film about ocean life. Afterwards, the 

experimenter instructed the participants to prepare and subsequently deliver a three-minute 

speech. The goal of the speech, as explained to the participants, was to “talk about what it means 

to be a good friend, and what aspects of being a good friend you do and do not have.” 

Participants were informed that this speech would be evaluated by a panel of observers as part of 

the study. Immediately prior to the participants’ delivering the speech, two trained undergraduate 

research assistants (“observers”) entered the room, carrying clipboards and pencils, ostensibly to 

evaluate the participant’s performance. One of the observers carried a stopwatch and instructed 

the participant to begin and end his or her speech. The observers remained in the room for the 

duration of the speech task. At regular intervals (approximately once every 30 seconds), the 

observers made small marks on their clipboards to give the appearance of evaluation. 

Immediately following the speech period, participants underwent a 5-minute recovery period, 

during which they again watched a documentary clip about ocean life.  
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Self-report measures (see Appendix A for all self- and parent-report study measures)1 

Depressive symptoms were assessed at baseline and each follow-up point using the 

Children’s Depression Inventory (CDI; Kovacs, 2001), a 27-item self-report questionnaire that 

measures cognitive, affective, and behavioral symptoms of depression. Items are scored from 0-

2, and scores range from 0 to 44; higher scores indicate greater symptom severity. The CDI is 

reliable and valid. It can distinguish youths with more or less severe depressive symptoms, as 

well as youths at risk for depression from non-depressed youths (Kovacs, 2001). Suicide- and 

self-harm related questions were removed for the purposes of this study. In this study, alphas were 

.88, .85, .82, and .85 for the CDI Total Score at baseline and each follow-up point, respectively. 

Anxiety symptoms were assessed at baseline and at each follow-up point using the Screen 

for Child Anxiety and Related Disorders – Child version (SCARED-C; Birmaher, Brent, 

Chiappetta, Bridge, Monda, & Baugher, 1999; Birmaher, Khetarpal, Brent, Cully, Balach, & 

Kaufman, 1997). The SCARED is a 41-item questionnaire measure of pediatric anxiety that has 

been demonstrated to differentiate between clinically anxious and nonanxious psychiatrically ill 

youth (Birmaher et al., 1997). Youths respond to items using a 3-point Likert scale describing the 

degree to which statements are true about them; scores range from 0 to 82. Internal consistency, 

test-retest reliability, and construct validity of the SCARED are strong (Hale, Raaijmakers, Muris, 

& Meeus, 2005; Myers & Winters, 2002). In this study, the SCARED-C Total Score was used and 

derived by summing all 41 items, with higher scores reflecting higher levels of anxiety. In this 

study, alpha was .93, .88, .88, and .90 for the SCARED-C Total Score at baseline and each follow-

up point, respectively. 

																																																								
1	In addition to the measures detailed here, other parent-report measures were included in the study for use in 
secondary analyses, separate from the aims of the dissertation. Additionally, one youth-report measure, the State 
Trait Anxiety Inventory (State Scale), was excluded from analyses due to poor demonstrated reliability and 
construct validity in this sample. Descriptions and full texts of these measures are included in Appendix B. 
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Perceived primary control was assessed at baseline, immediately post-intervention, and 

at 3-, 6-, and 9-month follow-up points using the Perceived Control Scale for Children (PCSC; 

Weisz, Weiss, Wasserman, & Rintoul, 1987; Weisz, Southam-Gerow, & McCarty, 2001). The 

PCSC is a 24-item scale measuring perceived ability to exert primary control: to influence or 

alter objective events or conditions through personal effort. Participants rated agreement with 

statements about their ability to exert primary control, with half the items worded in a positive 

direction (e.g., “I can do well on tests if I study hard.”) and half in a negative direction (e.g., “I 

cannot get other kids to like me no matter how hard I try.”). Responses range from “very true” to 

“very false” on a four-point Likert scale. Scores range from 0 to 72, with higher scores indicating 

higher (more adaptive) levels of perceived primary control. In a school-based sample of 2,333 

early adolescents, mean PCSC score was 59.78 (Weisz et al., 2010). This scale has shown 

acceptable internal consistency, 6-month test-retest reliability, and strong inverse relations to 

youth depressive symptoms (Weisz et al., 1987, 2001). In this study, alphas were .91, .89, .92, 

.86, and .88 for the PCSC at baseline, post-intervention, and each follow-up point, respectively. 

Perceived secondary control was also assessed at baseline, immediately post-

intervention, and at 3-, 6-, and 9-month follow-up points using the Secondary Control Scale for 

Children (SCSC; Weisz et al., 2010). The SCSC is a 20-item scale measuring perceived ability to 

exert secondary control: to influence the personal psychological impact of objective conditions 

on oneself, by adjusting oneself to fit those conditions. Item content reflects response patterns 

associated with various kinds of secondary control, such as finding a silver lining (“I can usually 

find something good to like, even in a bad situation.”) and adjusting cognition (“When 

something bad happens, I can find a way to think about it that makes me feel better.”). 

Respondents rate agreement with each item on a 4-point Likert scale from “very false” to “very 
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true.” Scores range from 0-60, with higher scores corresponding to higher (more adaptive) levels 

of perceived secondary control. In a large school-based sample of early adolescents (N=2,333), 

mean SCSC score was 40.32 (Weisz et al., 2010). The SCSC has shown acceptable internal 

consistency, 2-week test-retest stability, convergent and discriminant validity, and has accounted 

for 40% of depression symptom variance in a large youth sample (Weisz et al., 2010). In this 

study, alphas were .87, .88, .84, .82, and .81 for the SCSC at baseline, post-intervention, and each 

follow-up point, respectively. 

Implicit theories of personality were assessed using The Implicit Personality Theory 

Questionnaire, which assesses youths’ beliefs about the nature of their personality (Yeager et al., 

2013). Participants completed this measure at baseline, immediately post-intervention, and at 3-, 

6-, and 9-month follow-up points. The measure asks participants to indicate on a 1 (really 

disagree) to 6 (really agree) scale the extent to which they endorse three statements: “You have a 

certain personality, and it is something that you can't do much about”; “Your personality is 

something about you that you can't change very much”; and “Either you have a good personality 

or you don't, and there is really very little you can do about it.” Numerical scores are summed to 

yield a single, total implicit theory of personality score (score range=0-18); higher scores 

indicate a stronger entity theory of personality, and lower scores indicate stronger incremental 

theories of personality. This measure has demonstrated adequate internal consistency across 

several studies (see Yeager et al., 2011; Yeager et al., 2013), and exploratory factor analyses 

have suggested a single-factor structure for the measure (Yeager et al., 2011). In this study, 

alphas were .82, .81, .78, .80, and .75 for the Implicit Personality Theory Questionnaire at baseline, 

post-intervention, and each follow-up point, respectively. 

Equivalence of intervention and control conditions scale. To assess the conditions’ 
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similarity on dimensions unrelated to the experimental message, youth were asked to rate how 

much they understood and tried their hardest on intervention activities, as well as whether they 

found the intervention interesting, on a 5-point scale.  

Parent-report 

 For all measures described below, responses were solicited from one parent per youth 

participant (the parent who accompanied the youth to the lab session).  

A family information form asked about demographic and personal background 

information (e.g., age, sex, ethnicity, use of mental health services). 

Parent-reported youth depression symptoms were assessed at baseline and at each 

follow-up point using the Children’s Depression Inventory – Parent version (CDI-P), a parent-

report questionnaire assessing the child’s cognitive, affective, and behavioral depressive 

symptoms. Higher scores indicate greater symptom severity in the child. All questions on the CDI-

Parent parallel those on the CDI-Child, with the pronouns in each item changed accordingly (e.g., 

“My child feels sad” rather than “I feel sad”). Suicide- and self-harm related questions were 

removed from this measure for the purposes of this study. The CDI-P has shown good test-retest 

reliability and internal consistency (Wierzbicki, 1987; Kazdin, French, & Unis, 1983), and has 

distinguished children with depressive disorders from children with other diagnoses (Kazdin et 

al., 1983). In this study, alphas were .82, .81, .79, and .80 for the CDI-P at baseline and each 

follow-up point, respectively. 

Parent-reported youth anxiety symptoms were assessed at baseline and at each follow-

up point using the Screen for Child Anxiety and Related Disorders – Parent version (SCARED-P), 

a parent-report measure of anxiety in children and adolescents. Higher scores reflect greater 

anxiety symptoms in the child. All questions on the SCARED-Parent parallel those on the 
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SCARED-Child, with the pronouns in each item changed accordingly (e.g., “My child gets 

headaches at school” rather than “I get headaches at school”). The SCARED-P has demonstrated 

adequate internal consistency, test-retest reliability, and convergent validity with other parent-

report measures of youth anxiety in clinical (Birmaher et al., 1999) and community youth samples 

(Hale, Raaijmakers, Muris, & Meeus, 2005). Alphas were .86, .84, .87, and .87 for the SCARED-P 

at baseline and each follow-up point, respectively. 

Follow-up surveys. 

 In online, Qualtrics-based surveys, youths and parents completed the questionnaires listed 

above, except for the equivalence of conditions assessment, at 3, 6, and 9 months post-baseline 

assessment. The family information form completed by parents at follow-up points was 

abbreviated to target use of mental health services and medication changes since the baseline 

assessment. Participants who did not or could not respond to the internet-based surveys were 

contacted via phone to complete their follow-up batteries via phone interview. Families who did 

not complete their surveys within 5 days of receipt received up to three reminders to do so (one 

via email, two via phone). All families who completed their follow-up surveys did so within 21 

days of receiving the surveys via email. 

Autonomic Nervous System (ANS) metrics.  

 Participants’ ANS reactivity was assessed continuously during the laboratory baseline (5 

minutes prior to the social stress induction), social stress induction, and recovery period (5 

minutes following the social stress induction) using Biopac MP150 hardware. The Biopac has 

the capability of measuring the electrocardiogram (ECG, 2.0 kHz); timing, flow and volume 

respiratory parameters and electrodermal activity.  
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To address posture and motor variability during psychophysiological data collection, all 

participants were asked to sit in the same chair for the baseline, speech task, and recovery 

periods. Participants were instructed to minimize their physical movement during the 

experimental period to help control for metabolic effects of movement on ANS parameters of 

interest. Notably, all participants were speaking more during the speech task portion of the 

protocol than during the baseline and recovery periods. However, this difference is unlikely to 

have influenced analyses of baseline and recovery ANS parameters, as levels of talking should 

not differ between these two periods.  

Psychophysiological data acquisition. 

EDA, electrocardiogram (ECG) and respiratory data were acquired and analyzed using 

AcqKnowledge 4.1 Software, enabling analysis of complex waveforms, artifact detection 

(including artifacts due to motor movement), and calibration of respiratory parameters. 

Specifically, EDA was assessed continuously using Biopac MP150 hardware at a sampling rate 

of 1000 readings per second and a 0.5-1 Hz bandpass filter. EDA was measured with a Biopac 

GSR100C amplifier and two EDA isotonic gel electrodes placed on the thenar and hypothenar 

eminences of the child’s nondominant hand. The respiration sensor consisted of a pneumography 

belt worn snugly around the waist; both respiratory and ECG data were recorded at a sampling 

rate of 1000 Hz and a 0.5-1 Hz bandpass filter. ECG sensors consisted of three disposable sticker 

electrodes in the Lead ii configuration, with one each placed on the right wrist, the left wrist, and 

the left ankle. Heartbeats and cardiac interbeat intervals between successive R peaks (R-R 

intervals) were extracted from the saved ECG signal using the peak-detection function 

implemented in AcqKnowledge. Research assistants trained by the first author manually 

identified and removed artifacts in all physiological data. 
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Averages (expressed in microSiemens) for EDA during the baseline, speech preparation, 

speech, and recovery periods were calculated for each participant. In addition, slopes of EDA 

change during the recovery were calculated (expressed in microSiemens per second). EDA data 

were not available for a total of 9 participants due to excessive measurement artifacts (6 

instances) or participants’ choosing to stop the Trier task prematurely (3 instances; these 

participants engaged in all other aspects of the study and were included in all non-

psychophysiological analyses).  

Initially, we planned to focus exclusively on RSA (HRV-derived) to examine PNS 

recovery from the social stress task. RSA assessed in the time domain (peak-valley index, using 

R-R intervals) corrects for respiration rate, increasing its validity as a measure of purely 

parasympathetic cardiac control (Grossman & Taylor, 2007a). However, due to (1) a hardware 

malfunction that rendered the first 34 of 96 participants’ respiratory data unusable, (2) excessive 

respiration measurement artifacts in an additional 9 participants, and (3) excessive ECG 

measurement artifacts in 12 participants, RSA was incalculable for 53.13% of youths. Thus, we 

focus here on a different index of parasympathetic recovery: HF-HRV, and specifically, the 

time-based root-mean square successive difference of normal-to-normal (N-to-N) intervals 

(rMSSD). RMSSD—essentially, mean shifts in the time elapsed between consecutive heartbeats, 

in milliseconds—requires only ECG data to compute (which was unaffected by the 

aforementioned hardware error). It reflects parasympathetically mediated, short-term changes in 

heart rate variability and is highly associated with RSA (Beauchaine, 2001; Xhyheri et al., 2012). 

Lower resting-state HF-HRV (measured via rMSSD) has been identified as a transdiagnostic 

psychophysiological marker for increased general psychopathology (see Koenig, Kemp, 

Beauchaine, Thayer, & Kaess, 2016, for a review). As in RSA, more rapid post-stressor increases 
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in rMSSD would indicate a more adaptive recovery trajectory following stress (Gordon, Ditto, & 

D’Antonio, 2012). In this study, rMSSD was computed using the Acqknowledge automated 

time-series HRV analysis function. 

Mean rMSSD values during the baseline, speech preparation, and speech periods were 

calculated for each participant. Mean rMSSD values for each successive minute of the recovery 

period were also calculated; these values were used to calculate recovery slopes (i.e., mean 

change per second in rMSSD) for each participant. RMSSD values were unavailable for a total 

of 20 participants, in part due to excessive measurement artifacts (12 instances) or participants’ 

choosing to stop the Trier task prematurely (3 instances; these participants engaged in all other 

aspects of the study and were included in all non-psychophysiological analyses). Additionally, in 

five instances, participants’ rMSSD values were excluded as significant outliers (>3 standard 

deviations above or below the mean).  

Power analyses. 

A priori power analyses were conducted using G*Power 3.1 to calculate the required 

sample size to achieve sufficient power (1- β) to detect mean group differences of small (.2), 

medium (.5), and large effect sizes (.8) using two-tailed tests with α set at .05. Total sample sizes 

calculated were 1492, 168, and 62, respectively. Although power to detect a small effect size is 

ideal, the logistical constraints of recruitment, experimental protocol, and follow-up testing 

necessitate a more conservative sample size. Thus, the final sample baseline size of 96 (n=48 per 

condition)—as well as the reduced samples resulting from attrition (n=85 at 3-month follow-up, 

n=77 at 6-month follow-up, and n=71 at 9-month follow-up)—reflected power to detect a 

medium-to-large effect size.  

Missing data and attrition. 
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There were no subject- or item-level missing questionnaire data from baseline or 

immediate post-intervention questionnaires. At three-month follow-up, questionnaire data were 

available from 85 of the 96 families originally enrolled in the study; at six-month follow-up, data 

were available from 77 of these families; and at nine-month follow up, data were available from 

71 of these families. Rates of item-level missing questionnaire data were 0% at all follow-up 

points; all families who began follow-up surveys completed them in full. 

Likelihood of attrition by nine-month follow-up did not significantly differ as a function 

of intervention condition, χ²(1, N=96)=0.05, p = .81; baseline youth anxiety symptoms, 

t(94)=.07, p=.94; baseline youth depressive symptoms, t(94)=1.40, p=.17; youth gender, χ²(1, 

N=96)=0.05, p = .82, youth age, t(94)=.81, p=.42, family income, t(94)=.35, p=.72; parent 

education level, t(94)=.45, p=.65; baseline parent depressive symptoms, t(94)=1.26, p=.22; 

baseline parent anxiety symptoms, t(94)=-.05, p=.96; baseline levels of family dysfunction, 

t(94)=-.07, p=.94; or for Caucasian vs. non-Caucasian youths, χ²(1, N=96)=0.41, p = .52. 

However, attrition was significantly more likely among youths living in single-parent homes, as 

compared to those with partnered parents, χ²(1, N=96)=2.21, p = .004. Because only one of all 

the comparisons showed a significant group difference, data in this study are likely best 

characterized by the missing at random assumption (MAR; Little & Rubin, 1987): a pattern 

whereby attrition or incomplete data arise as a function of observed characteristics of the study 

sample (in this case, living in a single-parent home: a factor uncorrelated with youth anxiety and 

depressive symptoms across study time points). Data that are MAR are considered ignorable, so 

long as appropriate statistical techniques are employed to address potential biases due to missing 

data (Buhi, Goodson, & Neilands, 2008; Houck, Mazumdar, Koru-Sengal, Tang, Mulsant, 

Pollock, & Reynolds, 2004).  
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For all analyses incorporating 3-, 6, and 9-month follow-up data, we employed Full 

Estimation Maximum Likelihood (FIML) to address missing data concerns. FIML is a direct 

model-based method for estimating parameters in the presence of missing data under the MAR 

assumption (Olinsky, Chen, & Harlow, 2003). Unlike other strategies for addressing missing 

data (e.g., multiple imputation), FIML does not impute missing values into newly created data 

sets; rather, it estimates parameters on the basis of the available complete data as well as the 

implied values of the missing data, given the observed data. FIML uses all available data to 

obtain optimal parameter estimates, including cases with incomplete data (e.g., data from 

families who completed questionnaires at 3 of the 4 study time points). Simulation studies 

demonstrate that FIML produces unbiased results across a variety of parameter estimates, 

particularly at small sample sizes (e.g., N<100), and produces results similar to those for multiple 

imputation (Enders & Bandalos, 2001; Olinsky et al., 2003; Schlomer, Bauman, & Card, 2010).  

Analytical Plan. 

Aim 1. To assess whether the intervention engaged the target of arousal, we used 

hierarchical linear regression. Specifically, we conducted two hierarchical regressions to assess 

whether intervention condition significantly predicted the rate of physiological recovery from the 

Trier Social Stress Task, based on EDA (representing sympathetically-mediated stress recovery) 

and rMSSD (representing parasympathetically-mediated stress recovery). In Model 1, we 

controlled for mean baseline EDA level (added in Step 1); in Model 2, we controlled for mean 

baseline rMSSD (added in Step 1). Neither EDA recovery slopes or rMSSD recovery slopes 

were significantly correlated with baseline depression or anxiety, youth gender, age, ethnicity, 

family income, family structure (single vs. dual-parent home), or youth medication status; thus, 

we did not control for these variables in analyses. Intervention condition was added as the 
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independent variable in Step 2 of the regression. The outcome variable in Model 1 was EDA 

slope during the 5-minute recovery period following the stress task, with more negative slopes 

indicating quicker rates of recovery. The outcome variable in Model 2 was rMSSD slope during 

the 5-minute recovery period following the stress task, with more positive slopes indicating 

quicker rates of recovery. In both models, steeper recovery slopes among youths receiving the 

implicit theories intervention versus the control program would suggest that the intervention 

strengthened youths’ immediate physiological resilience following social stress.  

To assess whether the intervention engaged the target of loss of perceived control, we 

used linear mixed models (SPSS Mixed) to examine intervention effects on youths’ primary and 

secondary perceived control over time. Models were organized to account for their hierarchical 

structure, with the four assessment points (baseline and 3-, 6-, and 9-month follow-ups) nested 

within youths. They included a random slope effect to allow for individual variation in rate of 

change in perceived control; a random intercept effect to allow for individual variation in initial 

levels of perceived control; an autoregressive (AR1) error structure for the repeated measures 

component; and FIML estimation to address missing data. Time (as a repeated factor), 

intervention condition, and their interaction were included in these models; and select 

demographic factors were included as covariates, based on associations with outcomes of interest 

and attrition trends. Specifically, we controlled for youth age and gender, which were associated 

with differences in perceived control and symptom levels at some study time points, and family 

structure (single vs. dual-parent home), which significantly predicted attrition. A statistically 

significant (p < .05) condition*time interaction in the predicted direction would indicate that the 

intervention condition, relative to the control condition, produced more positive trajectories in 

perceived primary and/or secondary control over the 9-month study period. Regardless of 
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whether these models revealed significant overall condition*time interactions, estimated 

marginal means were used to calculate a series of effect sizes (ESs). These ESs compared mean 

gain scores (Cohen’s d) reflecting changes in perceived control from baseline to three-, six-, and 

nine-month follow-up for youths receiving implicit theories versus control intervention.  

Statistically significant, positive Cohen’s d values indicated greater improvements for the 

implicit theories intervention group relative to the control intervention group at specific follow-

up points. 

Aim 2. To compare anxiety and depression outcomes for the intervention and control 

groups, we ran four additional mixed linear effects models. Dependent variables in these four 

models were: youth-reported youth anxiety symptoms, youth-reported youth depressive 

symptoms, parent-reported youth anxiety symptoms, and parent-reported youth depressive 

symptoms. Each of these models was structured using the same approach as outlined in the 

previous paragraph. For each model, a significant condition*time effect in the predicted direction 

would indicate that the intervention condition, relative to the control condition, produced more 

positive trajectories in youth symptoms over the 9-month study period. As in Aim 1, regardless 

of whether these models revealed significant condition*time interactions, estimated marginal 

means were used to calculate ESs comparing mean gain scores (Cohen’s d) reflecting changes in 

youth symptoms from baseline to three-, six-, and nine-month follow-up for youths receiving 

implicit theory versus control intervention. For anxiety and depressive symptom measures (on 

which higher scores indicate greater dysfunction), Cohen’s d values were corrected (multiplied 

by -1.0) such that statistically significant, positive ESs indicated greater improvements for the 

implicit theories intervention group relative to the control intervention group at specific follow-

up points. 
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We also tested whether changes in loss (perceived control) and group differences in post-

intervention arousal (physiological stress recovery) mediated intervention effects on youth 

anxiety and depression. To test whether the intervention reduced youth symptoms through 

perceived primary and secondary control, we conducted multiple mediation analyses, which 

involve simultaneous indirect effects by multiple variables (Preacher & Hayes, 2008, p. 880). 

This approach allows for both an analysis of the total indirect effect (the aggregate indirect effect 

of all the candidate explanatory variables under investigation) and analyses of specific indirect 

effects (i.e., of each mediator under investigation). Because EDA and rMSSD data were missing 

for 9 and 20 participants, respectively, we planned separate single-mediator models to test 

whether the intervention improved youth symptoms through more rapid physiological social 

stress recovery based on these metrics. For mediation models assessing perceived control, we 

used three-month follow-up data to assess candidate mediators and nine-month follow-up data to 

assess outcomes of interest.2 For mediation models assessing physiological stress response, we 

used immediate post-intervention data to assess candidate mediators and nine-month follow-up 

data to assess outcomes of interest. Therefore, all mediation models met the temporal precedence 

criteria outlined by Kraemer and colleagues (2002). 

We used bias-corrected bootstrapping to test the significance of specific and total indirect 

effects. Bootstrapping has the advantage of high statistical power without assuming multivariate 

normality in sampling distributions, enabling parsimonious analysis of one or several candidate 

mediators (Mallinckrodt, Abraham, Wei, & Russell, 2006; Preacher & Hayes, 2008). The lavaan 

																																																								
2 We tested perceived primary and secondary control at three-month follow-up (as opposed to six-month follow-up) 
as outcome mediators because a significant association between the independent and mediator variables is a 
prerequisite for testing mediation. In this study, the implicit theories intervention significantly predicted 
improvements in perceived primary and secondary control at 3-month follow-up, but not 6-month follow-up, 
relative to the control program (detailed in the Results section and Table 4). Thus, we did not test perceived primary 
and secondary control at six-month follow-up as mediators of intervention effects on youth internalizing problems.  
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package version 0.5-16 in R version 2.15.1, which is capable of testing both multiple and single 

mediator models using FIML estimation, was used for all mediation tests (Rosseel, 2012). To 

test for indirect effects of candidate mediators, parameter estimates of total and specific indirect 

effects are generated, along with their confidence intervals, using 1,000–20,000 random 

bootstrapped samples. We specified 5,000 resamples in this study per Preacher and Hayes’s 

(2008) recommendations. If the 95% bias-corrected confidence interval for a total indirect 

parameter estimate does not contain 0, then that indirect effect can be considered statistically 

significant, demonstrating mediation (Preacher & Hayes, 2008). Using this approach, the present 

study was sufficiently powered to detect significant indirect effects (bias-corrected confidence 

intervals for a two-mediator models show .80 power for samples of 50 and over .90 for samples 

of 100; Briggs, 2006). Notably, specific indirect effects within a multiple mediator model may 

emerge as significant even if the aggregate indirect effect is non-significant. 

Indirect effects can occur without a direct effect of the independent variable on the 

dependent variable (MacKinnon, 2000; Preacher & Hayes, 2008), reflecting patterns not evident 

through direct effects alone. This point is widely accepted by quantitative psychological 

scientists (Hayes, 2009; Shrout & Bolger, 2002; Rucker et al., 2011); one reason is that direct 

effects typically require greater statistical power than indirect effects to detect (see Kenny & 

Judd, 2014, for a detailed explanation). Further, Kenny and Judd (2014) note that testing indirect 

effects when direct ones are small-to-zero might be especially useful within randomized 

intervention studies: a significant indirect intervention effect in the absence of a significant direct 

effect means that the intervention produced benefits primarily for youths who experienced 

positive change in the mediating variable. Assessing these indirect effects can therefore reveal 

key mechanisms that might be overlooked if focusing on direct effects alone. Thus, we 
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proceeded with planned mediation analyses regardless of whether direct intervention effects 

emerged. 

Aim 3: Hierarchical linear regression was used to test different indices of implicit 

personality theories (baseline theories and pre-to-post-intervention change in theories) as 

predictors of immediate psychophysiological recovery from social stress. In Step 1, demographic 

covariates were entered, as well as intervention condition and baseline levels of the physiological 

metric of interest (EDA recovery slope or rMSSD recovery slope). In Step 2, both candidate 

predictors were entered (baseline implicit personality theory and pre-to-post-intervention change 

in implicit personality theory). A standardized z-change score, calculated using the formula 

Mpretreatment - Mposttreatment)/SDpretreatment, was used to compute pre-to-post-intervention change in 

implicit theory of personality. Implicit theory indices that produce a significant change in R2 

would be considered significant predictors of change in the specified outcome variable.   

To test the two indices of implicit personality as outcome predictors of perceived control 

and youth symptoms, both predictor variables of interest (baseline theories and pre-to-post-

intervention change in theories) were included as fixed effects in the mixed linear models 

described in Aims 1 and 2. For each model, significant predictor effects would indicate that 

baseline and/or pre-to-post-intervention change in implicit theory predicted change trajectories in 

the specified outcome variable (perceived primary control, perceived secondary control, youth-

reported youth anxiety or depression, or parent-reported youth anxiety or depression). 
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Results 

Sample characteristics.  

Table 1 presents full characteristics for the study sample by intervention group. Ninety-

six early adolescents between the ages of 12 and 15 (M age = 13.32, SD = 1.14; 55% female), 

along with one parent per youth, participated in the study. A majority of youths (75.8%) attended 

public schools, while others attended private school (6.4%) or were homeschooled (13.8%). 

Among participating parents, 81.1% had graduated from four-year colleges and 26.6% identified 

as single parents. Families’ average annual income (which was measured in $20,000 brackets) 

was between $80,000 and $99,999, ranging from below $19,999 to above $140,000. 

Table 1. Demographic characteristics of full baseline sample. 

Variable 
Implicit theories 

intervention (n=48) 

Control intervention 

(n=48) 

Youth Age (M, SD) 13.39 (1.58) 13.26 (1.06) 

Youth Gender (% female) 54.17% 56.25% 

Youth Race/Ethnicity (%)   

     African-American 4.17% 6.25% 

     Asian-American 4.17% 6.25% 

     Caucasian 75.00% 70.83% 

     Mixed 8.33% 12.50% 

     Other 6.25% 4.17% 

     Hispanic 14.60% 12.50% 

Annual family income    

      >$140,000 33.30% 32.60% 

     $120,000-140,000 12.50% 17.40% 

     $100,000-119,999 6.30% 10.90% 

     $80,000-99,999 8.30% 8.70% 

     $60,000-79,999 8.30% 6.50% 

     $40,000-59,999 8.30% 6.50% 

     $20,000-39,999 10.40% 10.90% 



	

	

34 

Table 1. Continued. 

     <$19,999 12.50% 6.50% 

Single parent (%) 24.80% 28.80% 

% at/above cutoff (13) for clinically elevated 

depression, based on CDI-C 

45.83% 41.66% 

% at/above cutoff (25) for clinically elevated 

anxiety, based on SCARED-C 

60.40% 62.50% 

% on medication for psychiatric problem 

(based on parent-report) 

33.33% 34.80% 

% received prior treatment for anxiety and/or 

depression (based on parent-report) 

58.33% 52.10% 

 

We aimed to recruit youths experiencing elevated internalizing difficulties, and sample 

characteristics suggested that we met this objective. Among participating youths, 55.60% had 

received treatment for anxiety or depression in the previous year and 34% regularly took 

prescribed medication for internalizing symptoms or disorders. On baseline questionnaires 

assessing anxiety and depression, participants’ average total scores were 12.06 (SD=7.78) on the 

Children’s Depression Inventory (CDI) and 29.31 (SD=14.80) on the Screen for Child Anxiety 

and Related Disorders (SCARED). Prior research has indicated scores of 13 and 25 as sound 

clinical range cut-off screening scores for the CDI and SCARED-Child, respectively (Canals, 

Hernandez-Martinez, Cosi, & Domenech, 2012; Timbremont, Braet, & Dreessen, 2004). Based 

on these measures, 63 youths in the study (65.58%) reported clinically-significant anxiety or 

depression at baseline. Of the 33 youths who reported subclinical internalizing distress, 8 scored 

1 point below the aforementioned cut-offs, and 21 had received treatment (psychotherapy and/or 

medication-based) for anxiety or depression within the previous year.  Based on these symptom 

levels, the present sample was comparable to those typically observed in treatment studies with 

clinically-referred samples (which typically include a majority of youths with problem scores 



	

	

35 

above standard cutoffs, and a smaller number referred and treated but with scores below standard 

cutoffs) and selective/indicated prevention studies (which include youths at-risk for or presently 

experiencing subclinical problems, most of whom fall below standard clinical cutoffs). 

Correlations and Descriptive Statistics.  

Zero-order correlations between youth- and parent-reported depression and anxiety at all 

study time points, youth-reported perceived primary and secondary control at all study time 

points, and youth-reported baseline entity theories of personality are presented for the full study 

sample in Appendix C. Within and across time points, parent- and youth-reports of youth 

symptoms correlated positively with one another, largely within the range commonly reported 

for youth vs. caregiver reports (see Achenbach, McConaughy, & Howell, 1987). Youth-reported 

youth anxiety and depressive symptoms, as well as parent-reported youth depressive symptoms, 

were generally associated with lower perceived primary and secondary control across time 

points; associations between parent-reported youth anxiety and youth perceived control were in 

expected directions but inconsistently significant within and across study time points. Baseline 

entity theories of personality were marginally to significantly associated with higher youth-

reported depressive symptoms and lower primary perceived control at baseline and three-month 

follow-up. However, baseline entity theories of personality were not significantly linked to 

parent- or youth-reported anxiety symptoms at any study time point, nor were they significantly 

linked with parent- or youth-reported youth depressive symptoms—or perceived primary or 

secondary control—at 6- or 9-month follow-ups. At baseline and follow-ups, no differences 

emerged in these variables by youth ethnicity, family structure (single versus dual parent home), 

or annual family income. Girls reported higher baseline anxiety symptoms than did boys, t(92) = 

-2.31, p = .02, but no other gender differences emerged in youth symptoms at baseline or follow-
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ups. Older youths reported higher levels of perceived primary control than did younger youths at 

6-month follow-up (based on sample split by mean baseline youth age of 13.32 years), t(75) = 

2.65, p = .01, and 9-month follow-up, t(69) = 2.94, p = .01; older youths also reported higher 

levels of perceived secondary control than did younger youths at 9-month follow-up, t(69) = 

2.34, p = .02. Further, parents (but not youths) reported higher levels of youth depressive 

symptoms in younger youths, compared to older youths, at 6-month follow-up, t(75) = -2.10, p = 

.04. No additional differences emerged in perceived control or youth symptoms as a function of 

youth age.  

Randomization. Approximately the same number of girls were assigned to the 

intervention group (25/48) and the control group (27/48).  Youth age did not significantly differ 

across conditions, nor did family income, proportion of youths who had received psychological 

treatment, proportions of youths in single-parent homes, or proportion of youths currently on 

medication for anxiety and depression. Further, youth anxiety and depressive symptoms (based 

on both self- and parent-reports) and youth entity theories of personality did not significantly 

differ by study condition. Thus, randomization was considered successful. 

Intervention acceptability and length. On average, the implicit theories and control 

interventions both took between 25 and 30 minutes for participants to complete. Based on the 

Condition Equivalence questionnaire, participants reported no differences in their understanding 

of the program’s content, t(94)=.35, p=.72, interest in the material, t(94)=-1.14, p=.14, or effort 

on the activities, t(94)=.90, p=.37,  regardless of intervention group assignment. 

Manipulation check: did the intervention strengthen incremental theories of 

personality? Youths in the intervention condition reported significant increases in incremental 

theories of personality from pre- to immediately post-intervention, t(47) = 8.57, p < .001, but 
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youths in the control group did not. In addition, results of a linear regression indicated that 

participants in the intervention group experienced larger increases in incremental theories of 

personality than did those in the control group, controlling for baseline implicit theory levels: 

F(1, 93)=21.68, ∆R2 = .13, p < .001.  

Aim 1: Intervention effects on stress response (arousal) and perceived control (loss) 

Manipulation check: did the Trier Task induce physiological distress? Before 

comparing EDA and rMSSD recovery slopes for youths in the two intervention conditions, we 

evaluated whether the Trier Task successfully induced physiological distress based on these 

metrics. As anticipated, compared to mean EDA levels during the baseline period, EDA levels 

were significantly higher during the speech preparation period, t(86)=-2.56, p = .01, and the 

speech delivery period, t(86)=-4.647, p < .001. Similarly, mean rMSSD was numerically but 

non-significantly higher during the baseline period than the speech preparation period, t(74)=-

1.53, p=.13, and significantly higher during the baseline period than the speech delivery period, 

t(74)=-2.26, p = .01. Mean EDA and rMSSD levels did not significantly differ for youths in the 

intervention versus control conditions during baseline, speech preparation, or speech delivery 

periods. Thus, we proceeded to assess whether youths who received the implicit theories 

intervention recovered from the social stressor more rapidly than did youths in the control 

condition. 

Did the intervention improve rate of physiological stress recovery? Compared to 

youths in the control condition, youths in the intervention condition had significantly steeper 

EDA recovery slopes, F(1, 82)=5.05, ∆R2 = .06, p = .03, Cohen’s d = .50 (see Table 2 for full 

regression results without covariates). Youths who received the intervention had an average 
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EDA recovery slope of -.0082 μS/second; this recovery rate was more than three times as fast as 

that of youths in the comparison group (average recovery rate = -.0024 μS/second).  

Similarly, compared to youths in the control condition, youths in the intervention 

condition had experienced significantly steeper (more positive) changes in rMSSD over the 

course of the recovery period, as compared to youths in the control condition, F(1, 70)=5.55, ∆R2 

= .08, p = .02. Youths who received the intervention had an average rMSSD recovery slope of 

.008 milliseconds per second; this recovery rate was approximately twice as positive—and in the 

opposing direction—as the recovery rate for youths in the control condition (-.007 ms/s). Thus, 

based on rates of post-stressor change in rMSSD and EDA, the implicit theories intervention 

successfully improved the second specified target mechanism, social stress recovery rate. 

Table 2. Hierarchical linear regression analyses testing intervention condition as a predictor of 
physiological stress recovery slopes (EDA, rMSSD) immediately post-intervention, without demographic 
covariates. *p<0.05; **p<0.01 

  

Did the intervention improve perceived control? Table 3 presents results of mixed 

models predicting intervention effects on 9-month perceived primary and secondary control.  

 

 

 

	

 
 

Predictor (Step 2 variable) 

Dependent Variable 
 

EDA Recovery Slope 
ß ΔR2 

   .06* 
Step 1: Mean baseline EDA -.11  
Step 2: Intervention condition -.25*  

 
Predictor (Step 2 variable) 

 
rMSSD Recovery Slope 

  ß ΔR2 
   .08* 

Step 1: Mean baseline rMSSD .10  
Step 2: Intervention condition .29*  
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Table 3.	Full results of mixed linear models predicting intervention effects on 9-month trajectories on 
perceived primary and secondary control, using FIML estimation. 
 

 

The linear mixed model predicting perceived primary control trajectories revealed a non-

significant overall effect of time and condition, but a significant time*condition interaction, 

indicating that youths in the intervention condition, compared to those in the control group, 

experienced more rapid improvements in perceived primary control across the 9-month follow-

up period. Based on ESs representing degree of improvements (mean gain scores) calculated 

from estimated marginal means, youths who received the intervention experienced significantly 

greater improvements in perceived primary control from baseline to 3- and 9-month follow-ups 

(ESs in the small-to-medium range; ds = .40 and .27, respectively), but not from baseline to 6-

month follow-up, compared to control group youths (see Table 4). 

 

 

 

 

	

 Perceived primary control Perceived secondary control 
 B SE p B SE p 
Intercept 19.32 5.51 .001 21.89 6.74 .002 
Youth Age 1.28 .84 .13 -.33 1.02 .75 
Female gender (vs. male gender) -.61 1.78 .73 -3.67 2.19 .10 
Single-parent home (vs. dual 
parent home) 1.22 2.19 .58 1.57 2.63 .55 

Time -.30 .44 .56 -.53 .61 .38 
Condition -1.47 2.52 .56 -1.10 2.86 .70 
Time*Condition 1.24 .61 .047 .99 .84 .25 
Baseline entity personality theory -.72 .30 .02 -.83 .37 .02 
Pre-to-post-intervention reduction 
in entity personality theory 2.40 .99 .02 2.71 1.24 .03 
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Table 4. Estimated marginal means and standard errors of the mean (calculated from mixed linear effects 
models), and effect sizes comparing mean gain scores (Cohen’s d) reflecting symptom reduction from 
baseline to three-, six-, and nine-month follow-up change for youths receiving implicit theories versus 
control intervention. For all symptom-related variables, lower scores imply better functioning; for these 
variables, Cohen’s d values were corrected (multiplied by -1.0) such that positive values indicate greater 
improvements for the intervention group as compared to the control group. Significant gains are in bold. 
 

 

 Regarding intervention effects on perceived secondary control, the linear mixed model 

revealed non-significant overall effects of time, condition, and their interaction. These results 

indicated that youths in the intervention condition did not experience more rapid improvements 

in perceived secondary control across the 9-month follow-up period, compared to youths in the 

control group. ESs based on estimated marginal means revealed that youths who received the 

intervention experienced significantly greater improvements in perceived secondary control from 

baseline to 3-month follow-up, as compared to control group youths, with an ES in the small-to-

medium range (d = .33). Improvements in perceived secondary control from baseline to 6- and 9-

	
Outcome variable 

Mindset group Control group 
Cohen’s d, based on mean gain 

scores [95% CI] 

M(SE) 

baseline 

M(SE) 

3 mos. 

M(SE) 

6 mos. 

M(SE) 

9 mos. 

M(SE)  

baseline 

M(SE) 

3 mos. 

M(SE) 

6 mos. 

M(SE) 

9 mos. 

Baseline 

to 3 mos. 

Baseline 

to 6 mos. 

Baseline 

to 9 mos. 

Youth depression 

(youth-report) 

12.35 

(1.05) 

11.54 

(1.07) 

10.85 

(1.16) 

10.19 

(1.36) 

11.76 

(1.07) 

11.66 

(1.14) 

12.74 

(1.21) 

12.47 

(1.39) 

.08  

[-.14, .30] 

.37  

[.21, .53] 

.32  

[.02, .61] 

Youth depression 

(parent report) 

13.53 

(1.05) 

11.41 

(0.97) 

10.61 

(0.94) 

9.69 

(0.87) 

11.27 

(0.96) 

10.19 

(0.95) 

9.51 

(0.94) 

10.84 

(1.01) 

.28  

[.06, .51] 

.21  

[.04, .39] 

.60  

[.29, .91] 

Youth anxiety 

(youth report) 

28.13 

(2.05) 

24.43 

(2.21) 

24.25 

(2.23) 

23.12 

(2.43) 

30.54 

(2.10) 

30.47 

(2.34) 

29.76 

(2.33) 

30.44 

(2.49) 

.25  

[.01, .49] 

.24  

[-.05, .54] 

.33  

[-.11, .78] 

Youth anxiety 

(parent report) 

25.56 

(1.42) 

22.31 

(1.38) 

16.65 

(1.27) 

18.07 

(1.74) 

25.24 

(1.48) 

21.65 

(1.74) 

18.23 

(1.70) 

20.99 

(1.93) 

.01  

[-.18, .19] 

.09  

[-.12, .30] 

.28  

[.14, .41] 

Youth perceived 

primary control 

(youth-report) 

55.60 

(1.43) 

59.49 

(1.42) 

57.50 

(1.59) 

58.81 

(1.64) 

56.17 

(1.46) 

55.89 

(1.58) 

56.56 

(1.69) 

55.04 

(1.65) 

.40  

[.09, .70] 

.11  

[-.18, .40] 

.29  

[.01, .58] 

Youth perceived 

secondary control 

(youth-report) 

33.25 

(1.72) 

36.99 

(1.71) 

34.59 

(1.79) 

34.41 

(2.05) 

33.32 

(1.75) 

32.91 

(1.83) 

33.14 

(1.86) 

31.37 

(2.09) 

.33  

[.02, .63] 

.13  

[-.17, .43] 

.24  

[-.10, .60] 
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month follow-ups did not significantly differ by intervention condition, although the ES at 9-

month follow-up was in the small-to-medium range numerically (d = .24).   

Aim 2: Intervention effects on youth anxiety and depression 

 Did the intervention improve youth depressive symptoms? Table 5 presents results of 

mixed linear models predicting intervention effects on 9-month youth symptom trajectories.  

Table 5. Full results of mixed linear models predicting intervention effects on 9-month trajectories on all 
symptom measures, using FIML estimation. 
 
 Youth-reported youth anxiety Youth-reported youth depression 
 B SE p B SE p 
Intercept 20.74 9.25 .03 1.72 4.64 .71 
Youth Age .87 1.24 .48 .035 .62 .06 
Female gender (vs. male 
gender) 4.42 2.67 .10 2.05 1.34 .13 

Dual-parent home (vs. single-
parent home) -4.13 3.18 .20 -.97 1.60 .54 

Time -.13 .70 .86 .27 .34 .43 
Condition 1.64 3.63 .65 2.24 1.26 .21 
Time*Condition -1.37 .97 .16 -1.02 .47 .03 
Baseline entity personality 
theory .96 .46 .04 .88 .23 <.001 

Pre-to-post-intervention 
reduction in entity personality 
theory 

-4.02 1.52 .01 -2.09 .76 .01 

 Parent-reported youth anxiety Parent-reported youth depression 

 B SE p B SE p 
Intercept 25.19 8.25 .003 9.06 3.89 .02 
Youth Age .13 1.10 .91 -.46 .63 .47 
Female gender (vs. male 
gender) -.16 2.37 .95 .11 1.35 .94 

Dual-parent home (vs. single-
parent home) -2.53 2.54 .32 -2.72 1.47 .07 

Time -1.63 .49 .001 -.21 .35 .56 
Condition 2.29 3.13 .47 4.52 2.02 .03 
Time*Condition -.98 .68 .15 -.99 -2.02 .047 
Baseline entity personality 
theory .53 .42 .21 .37 .24 .13 

Pre-to-post-intervention 
reduction in entity personality 
theory 

-.84 1.42 .56 -1.66 .81 .045 
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The linear mixed model predicting youth-reported depressive symptoms revealed non-significant 

effects for time and condition but a significant time*condition interaction, indicating that youths 

in the intervention condition, compared to control group youths, reported more rapid declines in 

depressive symptoms across the 9-month follow-up period (Figure 3). ESs based on estimated 

marginal means revealed that youths who received the intervention reported significantly greater 

declines in depressive symptoms from baseline to 6- and 9-month follow-ups, compared to 

control group youths, with ESs in the small-to-medium range (ds = .37 and .32, respectively). 

Furthermore, the percentage of youths reporting depressive symptoms above the CDI clinical 

cut-off decreased by 33.32% in the intervention group (from 45.83% to 30.56%) compared to 

10.85% in the control group (from 41.66% to 37.14%) from baseline to 9-month follow-up (see 

Table 6). 
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Figure 3. Implicit theories intervention effects on self-reported youth depressive symptoms (fitted 
estimates based on mixed linear model, REML estimation, +/- 1 SE). 

	
Table 6. Percentage of youths in both study conditions with anxiety and depressive symptoms above 
clinical cut-offs at baseline and 9-month follow-up, based on the CDI/CDI-Parent (cut-off = 13) and the 
SCARED/SCARED-Parent (cut-off = 25). 
 

 

 

	

 Youth-reported youth 
symptoms 

Parent-reported youth 
symptoms 

 Intervention Control Intervention Control 

Baseline % above clinical cut-off (CDI) 45.83% 41.66% 47.92% 34.78% 

9-month % above clinical cut-off (CDI) 30.56% 37.14% 22.22% 31.42% 

Baseline % above clinical cut-off (SCARED) 60.40% 62.50% 47.92% 50.00% 

9-month % above clinical cut-off (SCARED) 41.67% 51.43% 13.88% 28.57% 
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Similar patterns emerged based on parent-reported youth depressive symptoms. The 

linear mixed model predicting parent-reported youth depression revealed non-significant effects 

for time and condition but a significant time*condition interaction effect, indicating that youths 

who received the intervention experienced more rapid declines in parent-reported depressive 

symptoms than did control group youths across the study period. Figure 4 illustrates this effect. 

	
Figure 4. Implicit theories intervention effects on parent-reported youth depressive symptoms (fitted 
estimates based on mixed linear model, REML estimation, +/- 1 SE). 

ESs based on estimated marginal means revealed that youths who received the intervention 

experienced significantly greater declines in depressive from baseline to 3-, 6-, and 9-month 

follow-ups compared to the control group. ESs were in the small-to-medium range from baseline 

to 3- and 6-month follow-ups (ds = .28 and .21, respectively) and the medium-to-large range 
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from baseline to 9-month follow-up (d = .60). Furthermore, the percentage of parents reporting 

youth depressive symptoms above the CDI-P clinical cut-off decreased by 55.63% in the 

intervention group (from 47.92% to 22.22%) compared to 9.66% in the control group (from 

34.78% to 31.42%) from baseline to 9-month follow-up (see Table 6). 

 Did the intervention improve youth anxiety symptoms? The linear mixed model based 

on youth-reported youth anxiety symptoms revealed non-significant effects for time, condition, 

and their interaction, indicating no differences in overall symptom trajectories for youths in the 

intervention condition compared to youths in the control condition (Figure 5). 

 	
Figure 5. Implicit theories intervention effects on self-reported youth anxiety symptoms (fitted estimates 
based on mixed linear model, FIML estimation, +/-1 SE). 

	
	



	

	

46 

However, based on ESs examining symptom change from baseline to each follow-up point, there 

appeared to be some benefits regarding anxiety outcomes for youths who received the implicit 

theories intervention. ESs revealed that youths who received the intervention reported 

significantly greater declines in anxiety symptoms from baseline to 3-month follow-up, with an 

ES in the small-to-medium range (d = .25). Improvements in anxiety symptoms from baseline to 

6- and 9-month follow-ups did not significantly differ for youths in the intervention versus the 

control condition, although both ESs were in the small-to-medium range numerically at both 

time points (ds = .24 and .33, respectively). Furthermore, the percentage of youths reporting 

anxiety symptoms above the SCARED clinical cut-off decreased by 31.01% in the intervention 

group (from 60.40% to 41.67%) compared to 17.71% in the control group (from 62.50% to 

51.43%) from baseline to 9-month follow-up (see Table 6). 

The linear model predicting parent-reported youth anxiety symptoms revealed a non-

significant effect for condition, a significant effect for time, and a non-significant time*condition 

interaction effect, indicating that youths in both conditions experienced significant declines in 

parent-reported youth anxiety symptoms across the study period (Figure 6). However, 

examination of ESs for symptom change from baseline to each follow-up point suggested some 

benefits for youths who received the intervention, based on parent-reported youth anxiety 

symptoms. ESs revealed that youths who received the intervention experienced significantly 

greater declines in anxiety from baseline to 9-month follow-up compared to control group, with 

an ES in the small-to-medium range (d = .28). Furthermore, the percentage of parents reporting 

youth anxiety symptoms above the SCARED-P clinical cut-off decreased by 71.04% in the 

intervention group (from 47.92% to 13.88%) compared to 42.86% in the control group (from 

50.00% to 28.57%) from baseline to 9-month follow-up (see Table 6). 
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Figure 6.	Implicit theories intervention effects on self-reported youth anxiety symptoms (fitted estimates 
based on mixed linear model, FIML estimation, +/-1 SE). 

Did changes in perceived control mediate intervention effects on youth depressive 

symptoms? We first tested whether three-month increases in perceived primary and secondary 

control mediated reductions in youth-reported youth depression from baseline to nine-month 

follow-up. The implicit theories intervention predicted larger improvements than the control 

intervention in both perceived primary control (b = 3.52, z = 2.96, p = .003) and secondary 

control (b = 4.01, t = 2.04, p = .041) at three-month follow-up, but only three-month perceived 

primary control predicted decreases in youth-reported youth depression at three-month follow-

up, b = -0.43, z = -2.85, p = .004 (for perceived secondary control, b = -0.23, z = -1.63, p = .10). 

Because tests of mediated effects require a significant association between mediator and outcome 

variables (Preacher & Hayes, 2008), we tested only the specific indirect effect of the intervention 
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on youth-reported youth depressive symptoms through three-month increases in perceived 

primary control. The resulting single-mediator model provided a provided a good fit to the data, 

CFI = 1.00; RMSEA = .00; SRMR = .006. The indirect effect emerged as significant, b = -2.17, z 

= -2.13, p = .034, 95% CI [-4.17, -.17], indicating that the implicit theories intervention led to 

nine-month reductions in youth-reported youth depressive symptoms through three-month 

improvements in youths’ perceived primary control.  

Next, we tested whether improvements in perceived control mediated intervention effects 

on parent-reported youth depression from baseline to nine-month follow-up. The implicit 

theories intervention predicted greater improvements than the control intervention in both 

perceived primary control (b = 4.49, z = 2.91, p = .004) and secondary control (b = 3.76, z = 

1.97, p=.045) at three-month follow-up, but neither three-month perceived primary control (b = -

.15, z = -1.30, p = .19) nor three-month perceived secondary control (b = -.05, z = -.62, p = .53) 

predicted decreases in parent-reported youth depression at nine-month follow-up. Due to non-

significant associations between hypothesized mediator and outcome variables, we did not test 

perceived primary or secondary control as mediators of intervention effects on parent-reported 

youth depressive symptoms at nine-month follow-up. 

Did changes in perceived control mediate intervention effects on youth anxiety 

symptoms? We next tested the model predicting youth-reported anxiety at nine-month follow-

up. The implicit theories intervention predicted significantly greater improvements in perceived 

primary control (b = 3.68, z = 2.38, p = .02) and secondary control (b = 3.33, z = 1.96, p = .049) 

from pre-treatment to three-month follow-up; the former (b = -1.25, z = -4.58, p < .001), but not 

the latter (b = -.88, z = -.29, p = .77), predicted reductions in youth anxiety six months later. We 

therefore tested only the specific indirect effect of the intervention on youth-reported youth 
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anxiety symptoms through three-month increases in perceived primary control. The resulting 

single-mediator model provided a provided an adequate fit to the data, CFI = .97; RMSEA = 

.052; SRMR = .07. The indirect effect of intervention condition on youth anxiety at 9-month 

follow-up was significant through improvements in youth perceived primary control, b = -1.70, z 

= -2.35, p = .019, 95% CI [-3.12, -.28]. That is, the implicit theories intervention predicted nine-

month improvements in youth-reported youth anxiety through improvements in perceived 

primary control from baseline to three-month follow-up.  

Lastly, we tested the whether improvements in perceived control mediated intervention 

effects on parent-reported youth anxiety from baseline to nine-month follow-up. The implicit 

theories intervention predicted greater improvements than the control intervention in both 

perceived primary control (b = 3.82, z = 2.51, p = .012) and secondary control (b = 3.63, z = 

1.98, p = .044) at three-month follow-up, but neither three-month perceived primary control (b = 

-.11, z = -.61, p = .54) nor three-month perceived secondary control (b = -.16, z = 1.06, p = .29) 

predicted decreases in parent-reported youth anxiety at nine-month follow-up. Due to non-

significant associations between hypothesized mediator and outcome variables, we did not test 

perceived primary or secondary control as mediators of intervention effects on parent-reported 

youth anxiety symptoms at nine-month follow-up. 

Did physiological stress recovery slopes mediate intervention effects on youth 

anxiety or depressive symptoms? Compared to the control intervention, the implicit theories 

intervention predicted steeper EDA and rMSSD recovery slopes following the social stress task, 

as described in the Aim 1 results section, above. However, EDA recovery slopes at post-

intervention did not significantly predict changes in youth anxiety symptoms based on youth-

report (b = -304.56, t = -1.60, p = .12) or parent-report (b = -18.36, t = -.20, p = .84), nor did they 
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predict changes in depressive symptoms based on youth report (b = -83.92, t = -.97, p = .33) or 

parent-report (b = -28.49, t = -.54, p = .59) from baseline to 9-month follow-up. Similarly, 

rMSSD recovery slopes at post-intervention did not significantly predict changes in youth 

anxiety symptoms based on youth-report (b = 43.92, t = .54, p = .59) or parent-report (b = 39.49, 

t = .90, p = .38), nor did they predict depressive symptoms based on youth report (b = 48.30, t = 

1.50, p = .15) or parent-report (b = -24.84, t = -1.18, p = .24) from baseline to 9-month follow-

up. As noted, tests of mediated effects require a significant association between mediator and 

outcome variables (Preacher & Hayes, 2008). Thus, we did not test EDA or rMSSD recovery 

slopes as mediators of change in youth internalizing problems from baseline to 9-month follow-

up. 

Aim 3: Implicit theory of personality indices as predictors of stress recovery, perceived 

control, and youth symptom trajectories. 

 Do baseline implicit theories and/or pre- to post-intervention change in implicit 

theories predict immediate physiological stress recovery? Results of hierarchical linear 

regression analysis indicated that neither baseline entity theory of personality (b = -.001, t  = -

.99, p = .33) nor pre- to post-intervention reductions in entity theory of personality (b = -.002, t = 

-.58, p = .57) significantly predicted post-intervention rMSSD recovery slope, over and above 

intervention condition and baseline rMSSD levels. Similarly, neither baseline entity theory of 

personality (b = .00, t  = -.21, p = .83) nor pre- to post-intervention reductions in entity theory of 

personality (b = .002, t = 1.28, p = .21) significantly predicted post-intervention EDA recovery 

slope, over and above intervention condition and baseline rMSSD levels. 

 Do baseline implicit theories and/or pre- to post-intervention change in implicit 

theories predict change in perceived primary and secondary control over nine months?  
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Table 3 lists full results of the linear mixed models predicting 9-month trajectories in perceived 

primary and secondary control, respectively. Stronger baseline entity theories of personality 

significantly predicted decreases in both perceived primary control and perceived secondary 

control across the follow-up period. Additionally, greater reductions in entity theories from pre-

intervention to immediately post-intervention led to significantly greater increases in both 

perceived primary and perceived secondary control across the follow-up period. These effects 

held independent of (i.e., controlling for) youth intervention condition.  

 Do baseline implicit theories and/or pre- to post-intervention change in implicit 

theories predict change in youth anxiety and depressive symptoms over nine months? 

Table 5 lists full results of the linear mixed models predicting 9-month trajectories in youth 

anxiety and depressive symptoms, based on both youth- and parent-reports. Based on youth-

report, stronger baseline entity theories of personality significantly predicted increases in both 

anxiety and depressive symptoms across the follow-up period. Additionally, greater reductions in 

entity theories from pre-intervention to immediately post-intervention led to significantly greater 

reductions in youth-reported anxiety and depressive control across the follow-up period. These 

effects held independent of (i.e., controlling for) youth intervention condition.  

 Results differed based on parent-reports of youth symptoms (see Table 5). Stronger 

baseline entity theory of personality did not significantly predict changes in parent-reported 

youth anxiety or depressive symptoms across the follow-up period. However, greater reductions 

in pre- to post-intervention entity theory of personality predicted significantly greater reductions 

in parent-reported youth depressive symptoms (but not parent-reported youth anxiety symptoms) 

across the follow-up period.  
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Discussion 

The present dissertation tested whether a single-session, self-administered intervention 

teaching an incremental theory of personality, compared to a comparison intervention, reduced 

internalizing problems in high-symptom early adolescents over a 9-month period. The 

intervention’s effects on two established risk factors for youth internalizing problems, impaired 

social stress recovery (arousal) and low perceived control (loss), were also examined; shifts in 

these domains were examined as candidate mechanisms of intervention effects on youth anxiety 

and depression. Compared to control group youths, youths who received the intervention 

experienced significantly greater improvements in parent-reported depression (d = 0.60), youth-

reported depression (d = .32), parent-reported anxiety (d = .28), and perceived primary control (d 

= .29) from baseline to 9-month follow-up. Direct 9-month intervention effects were non-

significant for youth-reported anxiety and perceived secondary control, although effect sizes 

were in the small-to-medium range numerically (ds = .33 and .24, respectively). Additionally, 

compared to control group youths, youths in the intervention group experienced more rapid 

improvements in parent- and youth-reported youth depressive symptoms, as well as perceived 

primary control, during the follow-up period. Rates of change in anxiety symptoms and 

perceived secondary control did not differ by intervention condition.  

Regarding mechanisms of intervention effects, the implicit theories intervention predicted 

greater 3-month improvements in perceived primary control and secondary control. In turn,  

improvements in perceived primary control (but not secondary control) led to greater reductions 

in youth-reported anxiety and depression at 9-month follow-up. Changes in perceived control did 

not account for intervention effects on parent-reported youth internalizing symptoms. Separately, 

youths who received the implicit theories intervention recovered more than three times as rapidly 
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from a lab-based social stress task than did youths who received the comparison program, based 

on both sympathetic (EDA) and parasympathetic (rMSSD) post-stressor recovery slopes. Post-

intervention stress recovery rates did not, however, predict changes in youth internalizing 

distress at 9-month follow-up. 

 We also examined two indices of implicit theories of personality as potential outcome 

predictors: baseline entity theories of personality and pre- to immediate post-intervention 

reductions in entity theories. Neither implicit theory index predicted immediate post-intervention 

rates of physiological stress recovery, but both indices significantly predicted trajectories of 

perceived control and youth-reported symptoms across the follow-up period. Specifically, 

stronger baseline entity theory of personality significantly predicted greater declines in perceived 

primary and secondary control and increases in youth-reported anxiety and depressive symptoms 

across the 9-month follow-up period. Independent of this effect, larger pre- to post-intervention 

reductions in entity theory of personality significantly predicted greater improvements in 

perceived primary and secondary control and reductions in youth-reported anxiety and 

depressive symptoms. Predictive effects held regardless of (i.e., controlling for) youth 

intervention condition.  

Direct intervention outcomes suggest that the implicit theories intervention led to small-

to-medium improvements in parent- and youth-reported anxiety and depressive symptoms, as 

well as youths’ perceived control, at 9-month follow-up (and in several cases, at more proximal 

assessment points). Although effect sizes were modest and not fully consistent across follow-up 

points or outcome measures, they are the first to suggest that a 30-minute, self-administered 

program may help facilitate symptom reductions in high-symptom and high-risk youths. Indeed, 

the intervention reduced rates of clinically elevated anxiety and depression at higher rates than 
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did the comparison program, further supporting its clinical utility. From baseline to 9-month 

follow-up, the percentage of intervention group youths with clinically elevated depressive 

symptoms decreased by 33.32% (based on youth-report) and 55.63% (based-on parent-report); in 

contrast, the percentage of control group youths with clinically elevated depressive symptoms 

decreased by 10.85% (based on youth report) and 9.66% (based on parent-report). Similarly, the 

percentage of intervention group youths with clinically elevated anxiety symptoms decreased by 

31.01% (based on youth-report) and 71.04% (based on parent-report) from baseline to 9-month 

follow-up, whereas the percentage of control group youths with clinically elevated anxiety 

symptoms decreased by 17.71% (based on youth-report) and 42.86% (based on parent report).  

At first blush, these effects might seem improbable. Reducing youth anxiety and 

depression can be incredibly challenging; while some multi-session targeted prevention and 

treatment programs have been identified as effective (with effects in the medium-to-large range 

for anxiety and the small-to-medium range for depression), others have yielded minimal change 

(with effects of < .15)—and impacts generally decrease over time (for meta-analyses of 

prevention programs, see Corrieri et al., 2014, Fisak Jr., Richard, & Mann, 2011, and Stice, 

Shaw, Bohon, & Marti, 2009; for a meta-analysis of treatment programs, see Weisz et al., 2006, 

and in press). So how could such a brief intervention have any lasting effect? Paunesku and 

colleagues (2015) argue that implicit theories represent “keystone” beliefs for adolescents: that 

is, beliefs that powerfully shape responses to the particular challenges that adolescents face. 

Specifically, adolescence is characterized by massive social transition, including shifts in 

friendships and unstable social standing (Bukowski & Newcomb, 1984; Chan & Poulin, 2007). 

By fostering the belief that personal traits are malleable—including shyness, sadness, and 

likeability—an incremental personality theory intervention provides a clear framework for 
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coping with the very stressors that become so prevalent and dysregulating during the adolescent 

years (Stroud et al., 2009). Thus, the theoretical precision of this intervention may render it 

particularly relevant for the target population, and in turn, more likely to effect positive change. 

Its computer-based format makes the present intervention highly cost-effective and 

scalable, and even very modest intervention effects can have lasting impact on long-term 

psychological health—particularly if they occur at a key developmental juncture, such as early 

adolescence (Frieden, 2010; Glasgow, Lichtenstein, & Marcus, 2003). Thus, if shown to be 

effective in larger replication trials, this intervention might carry potential for especially efficient 

clinical impact and scalability that could magnify public health benefit. Of course, a substantial 

subset of youths will require more clinical attention than a brief, computer-based program can 

provide on its own. For these youths, perhaps the present intervention might serve as a useful 

adjunct to longer-term treatments. Teaching youths that personal change is possible, and 

boosting their perceived control of their own behaviors, may enhance confidence that the 

intervention might help, strengthen motivation to engage in treatment, increase ‘buy-in’ to 

change-focused therapies like CBT, or boost attendance and homework completion. Such efforts 

may be particularly useful in the context community and outpatient mental health care for 

internalizing difficulties, given high rates of treatment dropout among youths and families 

seeking psychological services in these settings. Studies from across the country estimate that 

40% to 60% of youth receiving outpatient mental health services attend very few sessions (3-4, 

on average) and drop out quickly, largely due to logistical and financial barriers (DeBar, Clarke, 

O’Connor & Nichols, 2001; Harpaz-Rotem, Leslie & Rosenheck, 2004; Kazdin & Mazurick, 

1994). Implementing mechanism-targeted, effective strategies very early in treatment may 

maximize the likelihood of clinical improvements for youths and families unable to complete a 
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full course of therapy. Larger trials of the present intervention as a stand-alone program and as a 

complement to longer-term care may clarify its capacity to reduce and prevent youth 

internalizing problems. 

Notably, the 9-month effect size for parent-reported youth depression was d=.60: 

considerably larger than effect sizes for other parent- and youth-report outcomes. The magnitude 

of this effect is likely due, in part, to the numerically but non-significantly higher levels of 

parent-reported youth depressive symptoms in the intervention group compared to the control 

group. However, regression to the mean did not appear to fully explain this effect: at 9-month 

follow-up, 22.22% of parents of intervention group youths reported clinically-elevated youth 

depressive symptoms, compared 31.42% of parents of control group youths. Results based on 

youth-report lend further support to the intervention’s positive effects on youth depressive 

symptoms. Future trials may clarify the degree to which present findings indicate a true 

intervention effect or, in part, baseline levels of parent-reported youth depressive symptoms in 

this sample.  

In addition to suggesting a promising strategy for reducing internalizing distress in high-

symptom youths, this study presents the first longitudinal, cross-informant examination (to our 

knowledge) of perceived control and physiological social stress recovery as potential mediators 

of an intervention for youth anxiety and depression. Researchers have argued for increased 

attention to change mechanisms in youth prevention and treatment programs (e.g., Kazdin, 2008; 

Gillham, Shatte, & Reivich, 2001), yet formal tests of mediators remain sparse (Higa-McMillan 

et al., 2016; Feldner, Zvolensky, & Schmidt, 2004; Muñoz, Beardslee, & Leykin, 2012). Among 

existing mediation studies, some have found that reductions in maladaptive cognitions—such as 

negative attributional style or anxious self-talk—have mediated outcomes in CBT-based youth 
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treatments for anxiety (Treadwell & Kendall, 1996, 2007; Hogendoorn et al., 2014; Maric et al., 

2013) and depression (Kaufman, Rohde, Seeley, Clarke, & Stice, 2005), as well as indicated 

depression prevention programs (Compas, Champion, et al., 2010). However, other studies have 

found inconsistent or no evidence for cognitive mediators in youth anxiety treatment (Kendall et 

al., 2016) or selective prevention programs (Ginsburg et al., 2015), or in depression treatment 

(Kolko et al., 2000) or indicated prevention programs (Stice, Rohde, Seeley, & Gau, 2010). 

Present results suggest that perceived primary control may be a promising change mechanism for 

interventions targeting anxiety, depression, or both—and in both treatment and targeted 

prevention contexts, given the diverse symptom levels represented in this sample. 

More specifically, mediation results may have implications for transdiagnostic versus 

symptom-specific mechanisms of youth anxiety and depression interventions. Improvements in 

perceived primary control helped explain intervention effects on youth-reported anxiety and 

depression symptoms at 9-month follow-up, but improvements in perceived secondary control 

did not emerge as a significant mediator. This finding is consistent with literature identifying 

perceived primary control as highly relevant to the development and treatment of youth 

internalizing distress. For example, Chorpita and Barlow’s (1998) seminal work on the role of 

control in youth anxiety defined “control” as “the ability to personally influence events and 

outcomes in one’s environment”—essentially, primary control (p. 5). Much of the literature 

linking lower perceived control to greater anxiety has adhered to this definition (for a meta-

analysis, see Gallagher, Bentley, & Barlow, 2014). In the case of depression, both perceived 

primary and secondary control have shown associations with higher youth depressive symptoms 

(Weisz, Francis, & Bearman, 2010). Additionally, evidence-supported interventions for both 

anxiety and depression in youths consistently emphasize incrementally changing one’s behavior 
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– i.e., increasing primary control (e.g., graded exposures in the case of anxiety, Higa-McMillan 

et al., 2016, and behavioral activation in the case of depression; Chu, Colognori, Weissman, & 

Bannon, 2009; Ritschel, Ramirez, Jones, & Craighead, 2011). The mediating effects of perceived 

primary but not secondary control might also reflect the unique focus of the intervention 

evaluated in this study. The incremental theory intervention teaches the notion that our personal 

traits are malleable if we systematically—and with appropriate supports—try to change them. 

Essentially, it reinforces beliefs in personal, behavioral control over the kinds of people we are 

and can grow to become. Given this focus, it follows that the intervention would act on youth 

internalizing symptoms by strengthening primary, more so than secondary, perceived control in 

youths. 

Indirect intervention effects through perceived primary control were inconsistent across 

parent and youth informants in this study. Changes in perceived control mediated greater 9-

month reductions in youth-reported but not parent-reported anxiety and depressive symptoms. A 

similar pattern emerged regarding outcome predictors, with baseline entity theory of personality 

and pre- to post-intervention reductions in entity theories predicting youth-reported but not 

parent-reported outcomes (with one exception: pre- to post-intervention reductions in entity 

theories predicted significant decreases in parent-reported youth depression). One potential 

reason for this discrepancy is that youths’ perceived control, as well as their implicit theories of 

personality, and often their anxiety and depression symptoms, are inherently subjective, hidden 

from view, and thus more accurately identified by youths themselves than by outside observers, 

including parents. Accordingly, if there are in fact significant associations among these variables, 

they might be more likely to be detected via youth self-reports than parent reports. Indeed, at 

baseline, youths’ implicit theories of personality were significantly associated with their own 
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reports of depression but did not significantly relate to parent-reported youth symptoms. 

Similarly, baseline levels of perceived primary and secondary control were highly correlated 

with youth-reported anxiety and depressive symptoms (mean r = .69), whereas their links to 

parent-reported youth symptoms—while statistically significant—were much smaller in 

magnitude (mean r = .31). If youths’ experience of internalizing distress is distinctively tied to 

their own internal beliefs, then shifts in these beliefs might predict and mediate youth- and not 

parent-reported anxiety and depression trajectories. Additional longitudinal tests of associations 

between youth internalizing problems, implicit theories, and perceived control will help 

determine the consistency and meaning of this cross-informant discrepancy. 

Improvements in physiological social stress recovery following the implicit theories 

intervention, compared to the control program, did not predict changes in youth internalizing 

problems at follow-up. One explanation for this result might be the decreased sample available 

for analyses involving EDA and rMSSD recovery slopes. However, this appeared unlikely, given 

the emergence of significant intervention effects on post-intervention stress recovery and our use 

of FIML estimation to address missing data concerns. Another potential explanation for this 

result is linked to our study’s measurement model. To avoid habituation and practice effects of 

completing the Trier Social Stress Task multiple times (which are inherent in any in-vivo social 

stress paradigm), we were able to administer this stress induction and assess associated recovery 

slopes only once. Although our measurement model for social stress recovery met temporal 

precedence requirements for tests of mediation, a stronger test might have focused on changes in 

arousal modulation in response to a social stressor, either from pre- to post-intervention or from 

post-intervention to follow-up. However, this measurement model would be difficult to 

implement, given the problems that would arise with implementing the Trier Task twice. A third 
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possible explanation is that the social stress task used in this study may have had limited 

ecological validity. Undergraduate research assistants served as audience members and ‘judges’ 

during the modified Trier Task. Because study participants were just over 13 years of age, on 

average, it is unlikely they perceived college students as “peers.” Thus, intervention effects on 

physiological recovery in the context of this task might not have generalized to enhanced real-

world resilience peer stressors, and in turn, internalizing distress. Creation of ecologically-valid 

social stress paradigms that are less susceptible to practice effects may enable assessment of 

these possibilities in the future.  

This dissertation has limitations that suggest directions for future research. First, results 

provide some initial support for the efficacy but not the effectiveness of the intervention’s 

positive impact on youth internalizing dysfunction, as well as the mediating role of perceived 

primary control. Additional trials with larger youth samples, and in real-world environments, is 

needed to determine whether the program would yield comparable effects if completed at home, 

at school, or in a clinical care context, rather than in a controlled, lab-based setting. Second, 

eligibility screening in this study relied on parent reports of youth internalizing problems, which 

may have resulted in a somewhat limited sample (i.e., youths whose parents recognize their 

anxiety and/or depressive symptoms, or youths whose parents are motivated to seek out 

psychological supports for their child). Third, as discussed above, some of the tests of outcome 

mediators relied on youth-report exclusively (e.g., those including perceived primary/secondary 

control as mediators and youth-reported symptoms as outcome), creating the possibility of 

shared method variance. To our knowledge, no alternative strategies exist for assessing perceived 

control—an essentially subjective perception—in youths. In the future, developing such 

instruments could mitigate concerns about the possibility of single-informant bias and facilitate 
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more objective investigations of possible intervention mechanisms. Finally, the present sample 

was relatively high-income and largely Caucasian, potentially limiting generalizability. 

However, it is notable that brief incremental theories interventions have successfully prevented 

increases in depression in highly diverse youth populations, including youths from both low- and 

high-income families and across multiple racial and ethnic groups (Miu & Yeager, 2015). Thus, 

there is reason to believe that the present intervention might show similarly generalized effects. 

The study also carries several strengths. For example, results suggest that a single-

session, self-administered intervention teaching incremental theories of personality may improve 

short-term physiological stress recovery and reduce longer-term internalizing dysfunction in 

high-symptom early adolescents. The intervention’s positive effects on anxiety and depressive 

symptoms, and the consistency of outcomes across parent- and youth-reports of youth problems, 

speak to the robustness of these effects. In addition, findings are the first to suggest the utility of 

such an interventions for high-symptom and high-risk youths: in addition to helping prevent the 

onset of symptoms in healthy adolescents (e.g., Miu & Yeager), a brief, low-cost, self-

administered protocol was found to reduce core risk and maintenance factors for internalizing 

psychopathology—as well as symptoms across a 9-month period—in youths already 

experiencing or at risk for psychopathology. Overall, results suggest a potentially scalable 

strategy for helping to reduce internalizing disorders in early adolescents both experiencing and 

at risk for internalizing distress. Future studies may examine the efficacy of this approach across 

diverse settings and samples, as well as its potential effects of this approach on risk factors for 

psychopathology, as well as its potential to enhance the effectiveness of both prevention and 

treatment interventions for youths and families. 
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APPENDIX A. Primary Study Measures 
 
 

Children’s Depression Inventory (CDI) 
 

Name: _____________________________ 

Date: _____________________________ 

 

Kids sometimes have different feelings and ideas.  This form lists the feelings and ideas in  groups.  From 
each group, pick one sentence that describes you best for the past two weeks.  After you pick a sentence 
from the first group, go on to the next group.  There is no right or wrong answer.  Just pick the sentence 
that best describes the way you have been recently.  Put a mark like this  ×  next to your answer.  Put the 
mark on the line next to the sentence that you pick. 
 
Here is an example of how this form works.  Try it.  Put a mark next to the sentence that describes you 
best. 
 
EXAMPLE: 

  ______  I read books all the time. 
  ______  I read books once in a while. 
  ______  I never read books. 
 
Remember, pick out sentences that describe your feelings and ideas in the past two weeks.
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1) ______  I am sad once in a while. 
 ______  I am sad many times. 
 ______  I am sad all the time. 
 
2) ______  Nothing will ever work out for me. 
 ______  I am not sure if things will work out for me. 
 ______  Things will work out for me okay. 
 
3) ______  I do most things O.K. 
 ______  I do many things wrong. 
 ______  I do everything wrong. 
 
4) ______  I have fun in many things. 
 ______  I have fun in some things. 
 ______  Nothing is fun at all. 
 
5) ______  I am bad all the time. 
 ______  I am bad many times. 
 ______  I am bad once in a while. 
 
6) ______  I think about bad things happening to me once in a while. 
 ______  I worry that bad things will happen to me. 
 ______  I am sure that terrible things will happen to me. 
 
7) ______  I hate myself. 
 ______  I do not like myself. 
 ______  I like myself. 
 
8) ______  All bad things are my fault. 
 ______  Many bad things are my fault. 
 ______  Bad things are usually not my fault. 
 
9) ______  I do not think about killing myself. 
 ______  I think about killing myself but I would not do it. 
 ______  I want to kill myself. 
 
10) ______  I feel like crying every day. 
 ______  I feel like crying many days. 
 ______  I feel like crying once in a while. 
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11) ______  Things bother me all the time. 
 ______  Things bother me many times. 
 ______  Things bother me once in a while. 
 
12) ______  I like being with people. 
 ______  I do not like being with people many times. 
 ______  I do not want to be with people at all. 
 
13) ______  I cannot make up my mind about things. 
 ______  It is hard to make up my mind about things. 
 ______  I make up my mind about things easily. 
 
14) ______  I look O.K. 
 ______  There are some bad things about my looks. 
 ______  I look ugly. 
 
15) ______  I have to push myself all the time to do my schoolwork. 
 ______  I have to push myself many times to do my schoolwork. 
 ______  Doing schoolwork is not a big problem. 
 
16) ______  I have trouble sleeping every night. 
 ______  I have trouble sleeping many nights. 
 ______  I sleep pretty well. 
 
17) ______  I am tired once in a while. 
 ______  I am tired many days. 
 ______  I am tired all the time. 
 
18) ______  Most days I do not feel like eating. 
 ______  Many days I do not feel like eating. 
 ______  I eat pretty well. 
 
19) ______  I do not worry about aches and pains. 
 ______  I worry about aches and pains many times. 
 ______  I worry about aches and pains all the time. 
 
20) ______  I do not feel alone. 
 ______  I feel alone many times. 
 ______  I feel alone all the time. 
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21) ______  I never have fun at school. 
 ______  I have fun at school only once in a while. 
 ______  I have fun at school many times. 
 
22) ______  I have plenty of friends. 
 ______  I have some friends, but I wish I had more. 
 ______  I do not have any friends. 
 
23) ______  My school work is alright. 
 ______  My school work is not as good as before. 
 ______  I do very badly in subjects I used to be good in. 
 
24) ______  I can never be as good as other kids. 
 ______  I can be as good as other kids if I want to. 
 ______  I am just as good as other kids. 
 
25) ______  Nobody really loves me. 
 ______  I am not sure if anybody loves me. 
 ______  I am sure that somebody loves me. 
 
26) ______  I usually do what I am told. 
 ______  I do not do what I am told most times. 
 ______  I never do what I am told. 
 
27) ______  I get along with people. 
 ______  I get into fights many times. 
 ______  I get into fights all the time. 
 
     *** THE END *** 
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SCARED – C (Page 1 of 2) 
 
Below is a list of statements that describe how people feel. Read each statement carefully and 

decide if it is “Not True or Hardly Ever True” or “Somewhat True or Sometimes True” or 
“Very True or Often True” for you. Then for each statement, fill in one circle that corresponds 

to the response that seems to describe you for the last 3 months. Please respond to all 
statements as well as you can, even if some do not seem to concern your child. 

 

 0 
Not true or 

hardly 
ever true 

1 
Somewhat 

true or 
sometimes 

true 

2 
Very 

true or 
often 
true 

1. When I feel frightened, it is hard for me to breathe. 
  

O O O 

2. I get headaches when I am at school. 
 

O O O 

3. I don’t like to be with people I don’t know well. 
 

O O O 

4. I get scared if I sleep away from home. 
 

O O O 

5. I worry about other people liking me. 
 

O O O 

6. When I get frightened, I feel like passing out. 
 

O O O 

7. I am nervous.  
 

O O O 

8. I follow my mother or father wherever they go. 
 

O O O 

9. People tell me that I look nervous. 
 

O O O 

10. I feel nervous with people I don’t know well. 
 

O O O 

11. I get stomachaches at school. 
 

O O O 

12. When I get frightened, I feel like I am going crazy. 
 

O O O 

13. I worry about sleeping alone. 
 

O O O 

14. I worry about being as good as other kids. 
 

O O O 

15. When I get frightened, I feel like things are not real. 
 

O O O 

16. I have nightmares about something bad happening 
to my parents. 

O O O 

17. I worry about going to school. 
 

O O O 

18. When I get frightened, my heart beats fast. 
 

O O O 

19. I get shaky. 
 

O O O 

20. I have nightmares about something bad happening 
to me. 
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SCARED – C (Page 2 of 2) 

 
 

0 
Not true or 

hardly 
ever true 

1 
Somewhat 

true or 
sometimes 

true 

2 
Very 

true or 
often 
true 

21. I worry about things working out for me. 
 

O O O 

22. When I get frightened, I sweat a lot. 
 

O O O 

23. I am a worrier. 
 

O O O 

24. I get really frightened for no reason at all. 
 

O O O 

25. I am afraid to be alone in the house. 
 

O O O 

26. It is hard for me to talk with people I don’t know well. 
 

O O O 

27. When I get frightened, I feel like I am choking. 
 

O O O 

28. People tell me that I worry too much. 
 

O O O 

29. I don’t like to be away from my family. 
 

O O O 

30. I am afraid of having anxiety (or panic) attacks. 
 

O O O 

31. I worry that something bad might happen to my 
parents. 
 

O O O 

32. I feel shy with people he/she doesn’t know well. 
 

O O O 

33. I worry about what is going to happen in the future. 
 

O O O 

34. When I get frightened, I feel like throwing up. 
 

O O O 

35. I worry about how well he/she does things. 
 

O O O 

36. I am scared to go to school. 
 

O O O 

37. I worry about things that have already happened. 
 

O O O 

38. When I get frightened, I feel dizzy. 
 

O O O 

39. I feels nervous when I am with other children or 
adults and I have to do something while they watch me 
(for example, read aloud, speak, play a game, play a 
sport.) 

O O O 

40. I feel nervous when I am going to parties, dances, or 
any place where there will be people that I don’t know 
well. 

O O O 

41. I am shy. 
 
 

O O O 
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Primary Control Scale for Children (PCSC) 

PCSC. After each statement, please circle whether it is “very false”, “sort of false”, “sort of true” or 
“very true” for you.  
  
1. I can get good grades if I really try. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
2. I can make friends with other kids if I really try. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
3. I can not stay out of trouble no matter how hard I try. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
4. I can do well on tests at school if I study hard. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
5. I can not get other kids to like me no matter how hard I try. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
6. Even if I try to follow the rules I will get in trouble for my behavior.  
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
7. I can get good marks for my homework if I really work at it. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
8. If other kids are mean to me, I can not make them stop.  
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
9. If I try to behave, adults will like the way I act.  
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
10. I can not succeed at school no matter how hard I try. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
11. I can be popular with kids my age, if I really try. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 
12. Even if I try to act right, I will still get yelled at for the things I do. 
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VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 

 
13. I can not get good grades no matter how hard I try. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

14. I can get other kids to like me if I try. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

15. If I try hard to behave the right way, I will not get yelled at. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

16. I can not do well on tests at school even if I study hard. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

17. I can not make friends with other kids no matter how hard I try. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

18. I can stay out of trouble if I really try. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

19. I can not  get good marks for my homework, even if I work hard at it. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

20. If other kids are mean to me, I can get them to be nice. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

21. Even if I try to behave, adults won’t like the way I act. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

22. I can succeed in school if I try. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

23. Even if I try, I can not be popular with kids my age. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

24. If I try to behave, I can keep myself out of trouble. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
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Secondary Control Scale for Children (SCSC) 

After each statement, please circle whether it is “very false”, “sort of false”, “sort of true” or “very true” for 
you.  
       
1. I can usually find something good to like, even in a bad situation. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

2. If I make a bad grade, I can find ways to feel better about it. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

3. If another kid is mean to me, it’s hard for me to get over it. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

4. When I feel bad about something, I cannot change the way I think about it. I just keep feeling bad. 
 
VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

5. When I have a problem that I can’t change, I can do something to take my mind off it. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

6. When something bad happens, I can’t talk to anyone about it. I just keep to myself and feel bad. 
 
VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

7. When something bad happens, I can find a way to think about it that makes me feel better. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

8. When I am in a bad situation, I usually can’t see anything good about it. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

9. If I make a bad grade, I can’t stop feeling bad about it. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

10. After a really hard day, I can make myself feel better by remembering some good things that 
happened. 
 
VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

11. When bad things happen to me that I can’t control, there’s nothing I can do to feel better. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
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12. When I have a problem that I can’t change, I can’t stop thinking about it. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

13. After a really hard day, I feel bad, and it’s hard to remember anything good that happened. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 

14. When I feel bad about something, I can find another way to look at it, and that makes me feel better. 
 
VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

15. When I have bad thoughts about myself, I can usually figure out that the thoughts are not true, and 
then I feel better. 
 
VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

16. When something bad happens, I keep worrying about how bad it is. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

17. If another kid is mean to me, I will not let it bother me. 
 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

18. When something bad happens, I can talk to someone about it, and then I feel better. 

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
 

19. When I have bad thoughts about myself, I can’t stop thinking those thoughts even if I try.   

VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 

20. When bad things happen to me that I can’t control, there are lots of things I can do to feel better. 
 
VERY FALSE    SORT OF FALSE         SORT OF TRUE  VERY TRUE 
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Implicit Theories of Personality Questionnaire 

 

Using the scale below, please indicate the extent to which you agree or disagree with each of the 
following statements.  

(1) (2) (3) (4) (5) (6) 
Really 

Disagree 
Disagree Somewhat 

disagree 
Somewhat 

agree 
Agree Really 

Agree 
 

1.  ________ You have a certain personality, and it is something that you can't do much about 
 
 

2. ________ Your personality is something about you that you can't change very much 
 
 

3. ________ Either you have a good personality or you don't, and there is really very little you              
can do about it 
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Intervention Condition Equivalence Questionnaire 

We would like your feedback on the workshop you completed today. Please tell us how much you agree 
with each of the following statements. Circle “Really Disagree,” “Disagree,” “Neutral,” “Agree,” or 
“Really Agree” for each statement. 
 
 
 
 
1. I understood the workshop. 
 

Really Disagree Disagree Neutral Agree Really Agree 

 
 
 
2. I tried my hardest during the workshop. 
 

Really Disagree Disagree Neutral Agree Really Agree 

 
 
 
3. I felt helped by the workshop. 
 

Really Disagree Disagree Neutral Agree Really Agree 
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Family Information Form 
 
 
Date: ______________________ 
 
Child’s Name (Last, First): _________________________________  
 
Home address: ______________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
 
Family’s telephone number(s):     OK to leave message? 
Home  (______)___________________    No _____Yes_____ 
Cell  (______)___________________   No _____Yes_____ 
Work  (______)___________________   No _____Yes_____ 
Other  (______)___________________   No _____Yes_____ 
 
Parent’s e-mail address: ________________________ 
Child’s e-mail address (if different from above):________________________ 
 
Child Information 
 
Date of Birth: ____________________ Age: _________  Gender (circle one):  BOY     GIRL 
 
Child’s ethnicity (check only one): 
____ Caucasian 
____ Black 
____ Latino/Hispanic 
____ Asian 
____ Multi-racial (Specify: ____________________________________________________) 
____ Other (Specify: _________________________________________________________) 
 
Child’s birth order (e.g., first, middle, last, only child): ________________________ 
 
Number of sisters: ________  Number of brothers: ______ 
 
School Information 
Current Grade: _______ 
Check Type of School/Program: 
_____Public School 
_____Private School 
_____Parochial School 
_____Magnet School 
_____Special Education 
_____Combination of Special Education and Regular School 
_____Other ____________________________ 
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Child’s Medical History 
 
Is your child currently taking any medications? _____ No _____ Yes 
 
If YES, please specify: 
 

Name of Medication   Dosage/Schedule  Starting Date   Ending Date 
1. _________________   ______________  ___________   __________ 
2.  _________________   ______________  ___________   __________ 
3.  _________________   ______________  ___________   __________ 
4. _________________   ______________  ___________   __________ 
 
What are these medications for?  
 
Med 1. ____________________________________________________________________ 
 
Med 2. ____________________________________________________________________ 
 
Med 3. ____________________________________________________________________ 
 
Med 4. ____________________________________________________________________ 
 
 
Has your child ever received treatment for an emotional, behavioral, or mental health problem? 
_____No  _____Yes 
 
Is your child currently receiving any kind of mental health treatment? _____No  _____Yes 
 

Type of provider? (e.g. school counselor; Starting Date   Ending Date 
social worker; psychologist; psychiatrist) 

1. _____________________________  ______________  ___________    
2.  _____________________________  ______________  ___________    
3.  _____________________________  ______________  ___________   
4. _____________________________  ______________  ___________   
 
What were/are these treatments for? What was/is the problem? 
 
Treatment 1. __________________________________________________________________ 
 
Treatment 2. __________________________________________________________________ 
 
Treatment 3. __________________________________________________________________ 
 
Treatment 4. __________________________________________________________________ 
 
CONTINUE TO NEXT PAGE… 
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Family Background 
 
Total family gross annual income for last year (check one): 
 
_____$0-$19,000  _____$20,000-$39,000   _____$40,000-$59,000  
 
_____$60,000-$79,000 _____$80,000 - $99,000   _____$100,000 - $119,000 
 
_____$120,000-$140,000 _____$140,000+ 

 
 

Total number of people dependent on this income: __________ 
 
 
Do you share caretaking responsibilities with another adult? ____YES ____NO 
 
 
If you replied YES to the previous question, do you live with the person who shares caretaking 
responsibilities? (Check only one): 
______ Yes 
______ No 
______ I answered NO to the previous question 
 
 
Do you think of yourself as a single parent? (Check only one): 
______ Yes 
______ No 
 
Information for Caregiver #1:       
 
Date of birth: ___________________   Gender (circle one):    MALE      FEMALE  
 
Relationship to child (check one):   Marital status (check one): 
 
_________ Biological parent     ________Married     
_________ Step-parent    ________Divorced  
_________ Adoptive parent    ________Separated  
_________ Foster-parent    ________Widowed  
_________ Other (____________)   ________Never married  

________Living with partner  
 
 
 
 
CONTINUE TO NEXT PAGE… 
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Information for Caregiver #1, continued 
 
Educational background (check one):      
 
______Less than High School    
______Attended High School    
______Graduated High School    
______Attended College     
______Graduated College (Bachelor’s) 
______Graduate/Professional degree  
 
Present Occupation(s):  __________________________________ 
 
 
Information for Caregiver #2:       
 
Date of birth: ___________________   Gender (circle one):    MALE      FEMALE  
 
Relationship to child (check one):   Marital status (check one): 
 
_________ Biological parent     ________Married     
_________ Step-parent    ________Divorced  
_________ Adoptive parent    ________Separated  
_________ Foster-parent    ________Widowed  
_________ Other (____________)   ________Never married  

________Living with partner  
 
 
Educational background (check one):      
______Less than High School    
______Attended High School    
______Graduated High School    
______Attended College     
______Graduated College (Bachelor’s) 
______Graduate/Professional degree  
 
 
Present Occupation(s):  __________________________________ 
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Children’s Depression Inventory – Parent (CDI-P) 
 
INSTRUCTIONS: Kids sometimes have different feelings and ideas.  This form lists feelings and 
ideas in groups.  From each group pick one sentence that describes the child best for the past two weeks. 
 
1. _____ Is sad once in a while 
 _____ Is sad many times 
 _____ Is sad all the time 
 
2. _____ Says that nothing will ever work out for him/her 
 _____ Is not sure if things will work out for him/her 
 _____ Says things will work out O.K. 
 
3. _____ Does most things O.K. 
 _____ Does most things wrong 
 _____ Does everything wrong 
 
4. _____ Has fun in many things 
 _____ Has fun in some things 
 _____ Nothing is fun at all 
 
5. _____ Is bad all the time 
 _____ Is bad many times 
 _____ Is bad once in a while 
 
6. _____ Indicates concern about bad things happening to him/her occasionally 
 _____ Worries that bad things will happen to him/her 
 _____ Is sure that terrible things will happen to him/her 
 
7. _____ Says he/she hates him/her self 

_____ Says he/she does not like him/her self 
 _____ Says he/she likes him/her self 
 
8. _____ Indicates that all bad things are his/her fault 
 _____ Indicates that many bad things are his/her fault 
 _____ Bad things are not usually his/her fault 
 
9. _____ Does not express thoughts of killing him/her self 
 _____ Expresses thoughts of killing him/her self, but would not do it 
 _____ Wants to kill him/her self 
 
10. _____ Cries every day 
 _____ Cries many days 
 _____ Cries once in a while 
 
11. _____ Things bother the child all the time 
 _____ Things bother the child many times 
 _____ Things bother the child once in a while 
 
12. _____ Likes being with people 
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_____ Does not like being with people many times 
 _____ Does not want to be with people at all 
 
13. _____ Cannot make up his/her mind about things 

_____ It is hard for him/her to make up his/her mind about things 
_____ He/she makes up his/her mind about things easily 

 
14. _____ Indicates that he/she looks O.K. 
 _____ Indicates that there are some bad things about his/her looks 
 _____ Indicates that he/she perceives him/her self as ugly 
 
15. _____ Must push the child all the time to do his/her schoolwork 
 _____ Must push the child many times to do his/her schoolwork 
 _____ Doing schoolwork is not a big problem for the child 
 
16. _____ Has trouble sleeping every night 
 _____ Has trouble sleeping many nights 
 _____ Sleeps pretty well 
 
17. _____ Is tired once in a while 
 _____ Is tired many days 
 _____ Is tired all the time 
 
18. _____ Most days does not feel like eating 
 _____ Many days does not feel like eating 
 _____ Eats pretty well 
 
19. _____ Indicates that he/she does not feel alone 
 _____ Indicates that he/she feels alone many times 
 _____ Indicates that he/she feels alone all the time 
 
20. _____ Does not indicate worry about aches and pains 
 _____ Indicates worry about aches and pains many times 
 _____ Indicates worry about aches and pains all the time 
 
21. _____ Never has fun at school 
 _____ Has fun at school only once in a while 
 _____ Has fun at school many times 
 
22. _____ Has plenty of friends 
 _____ Has some friends but wishes he/she had more 
 _____ Does not have any friends 
 
23. _____ Schoolwork is alright 
 _____ Schoolwork is not as good as before 
 _____ Does very badly in subjects he/she used to be good in 
 
24. _____ Says that he/she can never be as good as other kids 
 _____ Says he/she can be just as good as other kids if he/she wants 
 _____ Says he/she is just as good as other kids 
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25. _____ Indicates that nobody really loves him/her 
 _____ Is not sure that anybody really loves him/her 
 _____ Is sure that somebody loves him/her 
 
26. _____ Usually does what is told 
 _____ Does not do what is told most times 
 _____ Never does what is told 
 
27. _____ Gets along with people 
 _____ Gets into fights many times 
 _____ Gets into fights all the time 
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SCARED – PARENT (Page 1 of 2) 

 
Below is a list of statements that describe how people feel. Read each statement carefully and decide if it 

is “Not True or Hardly Ever True” or “Somewhat True or Sometimes True” or “Very True or Often 
True” for your child. Then for each statement, fill in one circle that corresponds to the response that 

seems to describe your child for the last 3 months. Please respond to all statements as well as you can, 
even if some do not seem to concern your child. 

 0 
Not true or 
hardly ever 

true 

1 
Somewhat 

true or 
sometimes 

true 

2 
Very true 
or often 

true 

1. When my child feels frightened, it is hard for him/her to 
breathe.  

O O O 

2. My child gets headaches when he/she is at school. 
 

O O O 

3. My child doesn’t like to be with people he/she doesn’t 
know well. 

O O O 

4. My child gets scared if he/she sleeps away from home. 
 

O O O 

5. My child worries about other people liking him/her. 
 

O O O 

6. When my child gets frightened, he/she feels like passing 
out. 

O O O 

7. My child is nervous.  
 

O O O 

8. My child follows me wherever I go. 
 

O O O 

9. People tell me that my child looks nervous. 
 

O O O 

10. My child feels nervous with people he/she doesn’t 
know well. 

O O O 

11. My child gets stomachaches at school. 
 

O O O 

12. When my child gets frightened, he/she feels like he/she 
is going crazy. 

O O O 

13. My child worries about sleeping alone. 
 

O O O 

14. My child worries about being as good as other kids. 
 

O O O 

15. When he/she gets frightened, he/she feels like things 
are not real. 

O O O 

16. My child has nightmares about something bad 
happening to his/her parents. 

O O O 

17. My child worries about going to school. O O O 
18. When my child gets frightened, his/her heart beats fast. O O O 
19. He/she gets shaky. 
 

O O O 
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SCARED – PARENT (Page 2 of 2) 

	
	
	
	

 
 

0 
Not true or 
hardly ever 

true 

1 
Somewhat 

true or 
sometimes 

true 

2 
Very true 
or often 

true 

20. My child has nightmares about something bad 
happening to him/her. 

O O O 

21. My child worries about things working out for 
him/her. 

O O O 

22. When my child gets frightened, he/she sweats a lot. O O O 
23. My child is a worrier. O O O 
24. My child gets really frightened for no reason at all. O O O 
25. My child is afraid to be alone in the house. O O O 
26. It is hard for my child to talk with people he/she 
doesn’t know well. 

O O O 

27. When my child gets frightened, he/she feels like he/she 
is choking. 

O O O 

28. People tell me that my child worries too much. O O O 
29. My child doesn’t like to be away from his/her family. O O O 
30. My child is afraid of having anxiety (or panic) attacks. O O O 
31. My child worries that something bad might happen to 
his/her parents. 

O O O 

32. My child feels shy with people he/she doesn’t know 
well. 

O O O 

33. My child worries about what is going to happen in the 
future. 

O O O 

34. When my child gets frightened, he/she feels like 
throwing up. 

O O O 

35. My child worries about how well he/she does things. O O O 
36. My child is scared to go to school. O O O 
37. My child worries about things that have already 
happened. 

O O O 

38. When my child gets frightened, he/she feels dizzy. O O O 
39. My child feels nervous when he/she is with other 
children or adults and he/she has to do something while 
they watch him/her (e.g., read aloud, speak, play a game, 
play a sport.) 

O O O 

40. My child feels nervous when he/she is going to parties, 
dances, or any place where there will be people that he/she 
doesn’t know well. 

O O O 

41. My child is shy. O O O 
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APPENDIX B. Secondary and Excluded Study Measures  
	
Youth-report measures. 

Youth state anxiety was measured using the State-Trait Anxiety Inventory for Children 

(STAI-C; Spielberger, Edwards, Montuori, Lushene, & Platzek, 1973). The 20-item STAI-C 

state anxiety questionnaire was administered at four points during each lab-based study session: 

at baseline, immediately before and the social stressor, and following the post-stress recovery 

period. Participants were asked to endorse the extent to which certain words (e.g., upset, relaxed, 

happy, scared) describe their current mood, rated on 3-point Likert scales. However, at all 

administration points, the STAI-C demonstrated very poor internal consistency, with alphas 

ranging from .39 to .47.  Further, the STAI-C did not significantly correlate with baseline levels 

of youth-reported anxiety or depressive symptoms. Based on the poor demonstrated reliability 

and lack of construct validity of the STAI-C, it was not used in analyses for the present study. 

Parent-report measures. 

Family functioning was assessed at baseline at 3-, 6-, and 9-month follow-up assessments 

using the Brief Family Assessment Measure (BFAM-III; Skinner, Steinhauer, & Santa-Barbara, 

1995). The BFAM is a 14-item parent report questionnaire assessing perceptions of family 

functioning during the previous 2 weeks. This instrument was created to provide an operational 

definition and means of measuring the seven constructs in the Process Model of Family 

Functioning; it includes two items relating to each construct (Skinner, Steinhauer,  & Sitarenios, 

2000). Items such as “We take the time to listen to each other” and “When things aren’t going well 

it takes too long to work them out” are scored on a 5-point scale. Items are summed to create a 

total score that is converted into a T score. Individuals with a psychologically ill family member 

have shown higher BFAM scores than individuals without a psychologically ill family member, 
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demonstrating discriminant validity (Jacob, 1995). Further, strong links between Minnesota 

Multiphasic Personality Inventory special family scales and the BFAM support the BFAM’s 

construct validity (Bloomquist & Harris, 1984). Higher BFAM scores reflect greater perceived 

family dysfunction. 

Parental depressive symptoms were measured at baseline at 3-, 6-, and 9-month follow-

up assessments using the Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996). 

The BDI is one of the most widely used and evaluated self- report measures of adult depressive 

symptoms. For each of its 21 items, respondents select among four alternative responses 

reflecting the increasing levels of symptom severity (0 = no symptom present to 3 = severe 

symptom present). The BDI has acceptable internal consistency (α = .73 to .95), test-retest 

reliability (r = .60 to .90), and convergent validity with clinician ratings of depressive symptoms 

(r = .75; Beck et al., 1988).  Note that the questions on suicidal thoughts, suicidal behaviors, and 

sexual desire have been removed from the BDI for this study; thus, scores will not indicate 

parents’ suicide risk.  

Parental anxiety symptoms were measured at baseline at 3-, 6-, and 9-month follow-up 

assessments using the Beck Anxiety Inventory (BAI; Beck & Steer, 1993), a widely-used self-

report measure of anxiety in adults for use in clinical, community, and research settings. 

Respondents report the extent to which they have been bothered by each of 21 symptoms over 

the preceding week. Each item has four possible answer choices: Not at All; Mildly; Moderately, 

and Severely. Because the BAI’s 21 items describe the emotional, physiological, and cognitive 

symptoms of anxiety but not depression, it can discriminate anxiety from depression in adults. 

The BAI has shown acceptable internal consistency (α = .92 to .94) one-week test-retest 

reliability r = .75), and convergent validity with other well studied measures of anxiety in adults 
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(Beck & Steer, 1990; Osman, Barrios, Aukes, Osman, & Markway, 1993; Piotrowski, 1999). 

Parent-reported child implicit theories of personality, or parents’ perceptions of their 

children’s beliefs about the malleability of personality, were assessed using a novel, modified 

version of the Implicit Personality Theory Questionnaire. At baseline and all follow-up points, 

parents will indicate on a 1-to-6 scale the degree to which they believe their child would endorse 

beliefs about the malleability of personality. Parent reports of youth implicit theories have not been 

included in previous research. However, the present study, the scale demonstrated extremely poor 

internal consistency; alphas were below .60 (ranging from .42 to .59) at baseline and all follow-up 

assessments. Accordingly, this scale was not used for the purposes of the present study. 
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State-Trait Anxiety Inventory – Child (STAI-C) 
 
DIRECTIONS: A number of statements which boys and girls use to describe themselves are 
given below. Read each statement carefully and decide how you feel right now. Then put an X in 
the box in front of the word or phrase which best describes how you feel. There are no right or 
wrong answers. Don’t spend too much time on any one statement. Remember, find the word or 
phrase which best describes how you feel right now, at this very moment. 
	
1. I	feel...................................	 ☐  very	calm	 	 ☐  calm		 	 ☐ not	calm	

2. I	feel...................................	 ☐  very	upset	 		 ☐  upset	 	 ☐ not	upset	
3. I	feel...................................  ☐  very	pleasant	 ☐  pleasant	 	 ☐ not	pleasant	
4. I	feel................................... ☐  very	nervous				 ☐ nervous	 	 ☐ not	nervous	
5. I	feel................................... ☐  very	jittery	 			 ☐  jittery	 	 ☐ not	jittery	
6. I	feel................................... ☐  very	rested	 		 ☐  rested	 	 ☐ not	rested	
7. I	feel................................... ☐  very	scared	 		 ☐  scared	 	 ☐ not	scared	
8. I	feel................................... ☐  very	relaxed	 		 ☐  relaxed	 	 ☐ not	relaxed	
9. I	feel................................... ☐  very	worried			 ☐  worried	 	 ☐ not	worried	
10. I	feel................................... ☐  very	satisfied				 ☐  satisfied	 	 ☐ not	satisfied	
11. I	feel................................... ☐  very	frightened	 ☐  frightened	 	 ☐not	frightened	

12. I	feel................................... ☐  very	happy	 	 ☐  happy	 	 ☐ not	happy	
13. I	feel................................... ☐  very	sure			 	 ☐  sure	 	 	 ☐ not	sure	
14. I	feel................................... ☐  very	good		 		 ☐  good		 	 ☐ not	good	
15. I	feel................................... ☐  very	troubled	 ☐  troubled	 	 ☐ not	troubled	
16. I	feel................................... ☐  very	bothered	 ☐  bothered	 	 ☐ not	bothered	
17. I	feel................................... ☐  very	nice	 	 ☐  nice	 	 	 ☐ not	nice	
18. I	feel................................... ☐  very	terrified				 ☐  terrified	 	 ☐ not	terrified	
19. I	feel................................... ☐  very	mixed-up	 ☐  mixed-up	 	 ☐ not	mixed-up	

20. I	feel................................... ☐  very	cheerful			 ☐  cheerful		 	 ☐ not	cheerful	
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Brief Family Assessment Measure 

 

Family position (circle one): Father/Husband Mother/Wife Grandparent Other:______________ 

On this page you will find 14 statements about your family as a whole. Read each statement carefully and 
decide how well the statement describes your family during the past TWO WEEKS. Make your response 
by filling in the circle in the appropriate column. Fill in only ONE circle for each statement. Provide an 
answer for EACH statement, even if you are not completely sure of your answer. 
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Beck Depression Inventory - II 

Please read each item carefully and select the one answer that best describes how you have been feeling 
the past two weeks, including today.  If several statements in the group seem to apply equally well, circle 
the highest number for that group. 
 
 
Q1 
m I do not feel sad 
m I feel sad much of the time 
m I am sad all the time 
m I am so sad or unhappy that I can't stand it 
 
Q2 
m I am not discouraged about my future 
m I feel more discouraged about my future than I used to be 
m I do not expect things to work out for me 
m I feel my future is hopeless and will only get worse 
 
Q3   
m I do not feel like a failure 
m I have failed more than I should have 
m As I look back, I see a lot of failures 
m I feel I am a total failure as a person 
 
Q4   
m I get as much pleasure as I ever did from the things I enjoy 
m I don't enjoy things as much as I used to 
m I get very little pleasure from the things I used to enjoy 
m I can't get any pleasure from the things I used to enjoy 
 
Q5   
m I don't feel particularly guilty 
m I feel guilty over many things I have done or should have done 
m I feel quite guilty most of the time 
m I feel guilty all of the time 
 
Q6   
m I don't feel I am being punished 
m I feel I may be punished 
m I expect to be punished 
m I feel I am being punished 
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Q7  
m I feel the same about myself as ever 
m I have lost confidence in myself 
m I am disappointed in myself 
m I dislike myself 
 
Q8   
m I don't criticize or blame myself more than usual 
m I am more critical of myself than I used to be 
m I criticize myself for all of my faults 
m I blame myself for everything bad that happens 
 
Q9   
m I don't cry anymore than I used to 
m I cry more than I used to 
m I cry over every little thing 
m I feel like crying, but I can't 
 
Q10  
m I am no more restless or wound up than usual 
m I feel more restless or wound up than usual 
m I am so restless or agitated that it's hard to stay still 
m I am so restless or agitated that I have to keep moving or doing something 
 
Q11   
m I have not lost interest in other people or activities 
m I am less interested in other people or things than before 
m I have lost most of my interest in other people or things 
m It's hard to get interested in anything 
 
Q12  
m I make decisions about as well as ever 
m I find it more difficult to make decisions than usual 
m I have much greater difficulty in making decisions than I used to 
m I have trouble making any decisions 
 
Q13  
m I do not feel I am worthless 
m I don't consider myself as worthwhile and useful as I used to 
m I feel more worthless as compared to other people 
m I feel utterly worthless 
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Q14   
m I have as much energy as ever 
m I have less energy than I used to have 
m I don't have enough energy to do very much 
m I don't have enough energy to do anything 
 
Q15   
m I have not experienced any change in my sleeping pattern 
m I sleep somewhat more than usual OR somewhat less than usual 
m I sleep a lot more than usual OR a lot less than usual 
m I sleep most of the day OR I wake up 1-2 hours early and can't get back to sleep 
 
Q16  
m I am no more irritable than usual 
m I am more irritable than usual 
m I am much more irritable than usual 
m I am irritable all the time 
 
Q17   
m I have not experienced any change in my appetite 
m My appetite is somewhat less than usual OR greater than usual 
m My appetite is much less than before OR greater than usual 
m I have no appetite at all OR I crave food all the time 
 
Q18   
m I can concentrate as well as ever 
m I can't concentrate as well as usual 
m It's hard to keep my mind on anything for very long 
m I find I can't concentrate on anything 
 
Q19   
m I am no more tired or fatigued than usual 
m I get tired or fatigued more easily than usual 
m I am too tired or fatigued to do a lot of the things I used to do 
m I am too tired or fatigued to do most of the things I used to do 
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Beck Anxiety Inventory 

Below is a list of common signs of anxiety. Please carefully read each item in the list. Indicate how much 
you have been bothered by that experience during the past month, including today, by circling the number 
in the appropriate column. 
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Implicit Theories of Personality Questionnaire – Parent-Report 

Using the scale below, please indicate the extent to which you think you would agree or disagree 
with each of the following statements about your child. 

(1) (2) (3) (4) (5) (6) 
Really 

Disagree 
Disagree Somewhat 

disagree 
Somewhat 

agree 
Agree Really 

Agree 
 

1.  ________ My child thinks that kids have a certain personality, and it is something that 
                  she/he can't do much about. 
 
 

2. ________ My child thinks that personality is something about kids that she/he can't change 
very much. 

 
 

3. ________ My child thinks that either kids have a good personality or you don't, and there 
is really very little they can do about it. 
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APPENDIX C. Zero-order correlations, primary study outcomes.  +p<.10; *p<.10; **p<.01. 
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