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Abstract 

Emotion regulation dysfunction is a core feature of Major Depressive Disorder (MDD). 

Recently, research has begun to focus on positive emotion regulation strategies such as 

dampening and savoring of positive emotion. Dampening has been associated with higher 

depressive symptoms, higher symptoms of anhedonia, higher negative affect, and lower 

positive affect, whereas savoring has been associated with well-being and lower depressive 

symptoms. A separate area of MDD research – reward processing and its neural correlates 

– has yielded a similar pattern of findings. A blunted response to rewards has been

repeatedly associated with depression in both behavioral and psychophysiological studies. 

In Event-Related Potential (ERP) studies, this blunted response is captured by the ERP 

component, Reward Positivity (RewP). The current study aims to examine the 

psychophysiological underpinnings of depression and its association with dysfunctional 

reward processing by exploring the RewP’s relationship with positive emotion regulation 

strategies. N=100 participants completed two computerized gambling tasks while ERPs 

were recorded, as well as a battery of questionnaires assessing a variety of depressive 

symptoms and emotion regulation strategies. Consistent with previous literature, 

dampening was associated with higher depressive symptoms, while savoring was 

associated with lower depressive symptoms. Interestingly, the RewP response was largely 

unassociated with depressive symptoms and emotion regulation strategies. However, there 

is some evidence that the RewP is malleable with a simple savoring intervention. Such 

findings may provide insight into the underpinnings of depression and have implications 

for clinical prevention and intervention efforts for MDD. 
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Association between Positive Emotion Regulation Strategies and  

the Reward Positivity 

MDD is one of the most widespread and financially burdensome mental illnesses 

(Robins & Reiger, 1991). It not only places individuals at risk for consequences associated 

with MDD such as lower educational and employment attainment and increased rates of 

suicide, physical illness, interpersonal problems, and substance abuse, but creates a 

massive societal burden through increased financial and emotional cost to these 

individuals’ families and communities (Donohue & Pincus, 2007). Understanding the 

underpinnings of MDD, especially at an early age, is critical for informing intervention and 

prevention efforts.  

Increasingly, depression is understood as a disorder not just of affective experience, 

but of affect regulation (Gotlib & Joorman, 2010). Beyond the well-established finding that 

depression is characterized by a specific pattern of emotional experiences, namely high 

levels of negative affect (NA) and low levels of positive affect (PA) (Clark & Watson, 

1991), research has also demonstrated that the symptoms and diagnosis of MDD are highly 

correlated with dysfunctional emotion regulation strategies (Gotlib & Joorman, 2010). NA 

has been conceptualized as a general negative condition that includes a variety of negative 

emotions (e.g., anger, guilt, sadness) that are often the result of maladaptive emotion 

regulation strategies (e.g., rumination) (Watson and Clark, 1984). A fairly large literature 

has documented the relationship between depression and strategies for regulating NA, 

including both adaptive (e.g., distraction or reappraisal of negative situations) and 

dysfunctional (e.g., rumination) strategies (Watson and Clark, 1984). A smaller and more 

recent body of literature has also begun to demonstrate the importance of PA-regulation 
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strategies, such as savoring and dampening of PA, in depression. However, this research is 

still in early stages and has only begun to examine how best to assess PA-regulation’s 

relationship to depression. It is unclear whether PA-regulation is best considered a unitary 

construct vs. a collection of specific strategies (e.g., dampening, savoring, suppression, 

distraction, or reappraisal). In addition, much of this research has relied on individuals’ 

self-reported regulation, but physiological measures may provide a useful complement to 

self-reports and help elucidate underlying processes. For example, neural correlates of 

reward processing, or the ways in which people experience rewards and regulate resulting 

affect, have been of increasing interest in depression research. The aim of the proposed 

study is to more fully address such questions, by investigating the relationship of PA-

regulation, assessed via both self-report and physiological assessment, to depressive 

symptoms. The following sections describe the existing literature relevant to depression 

and emotion regulation and propose a study to address these relationships.  

Depression as a Disorder of Affective Experience and Regulation 

When negative and/or positive affect is experienced, there are multiple ways that 

humans can regulate, process, and express these emotions. Regulating an affective 

experience is most commonly thought of as either downregulation or upregulation of that 

experience (i.e., strategies that either decrease or increase the affect, respectively). Most 

literature has focused on the regulation of NA, particularly on strategies that downregulate 

NA (e.g., cognitive reappraisal). However, depression is a disorder of both NA and PA, 

and the regulation of PA has been of increasing interest in recent literature. 
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Experience and Regulation of NA 

Experiencing high levels of NA is characteristic of MDD (Clark & Watson, 1991), 

and the ways in which individuals regulate that NA are related to adjustment. Individuals 

with depression selectively attend to negatively valenced stimuli (Gotlib, Krasnoperova, 

Yue, & Joormann, 2004), interpret neutral stimuli as negative (Bourke, Douglas, & Porter, 

2010), and manage negative affect less effectively than their non-depressed counterparts 

(Sloan, Strauss, Quirk, & Sajatovic, 1997; Joorman, Siemer, & Gotlib, 2007). In terms of 

emotion regulation, there are both adaptive (e.g., cognitive reappraisal) and maladaptive 

(e.g., expressive suppression) strategies that can be used to regulate NA (Gross and John, 

2003). These strategies are generally conceptualized as separate constructs that contribute 

to either increased or decreased experience of NA (Gross and John, 2003). As assessed via 

self-report, higher levels of NA and increased use of NA-strategies such as rumination have 

been associated with increased symptoms of both depression and anxiety (Nolen-

Hoeksema, 2000; Watson and Clark 1984). Although NA is certainly a major component 

of depression, recent literature on emotion regulation and MDD has identified the 

importance of also attending to experience and regulation of PA.  

Experience and Regulation of PA 

In addition to high NA, depression is characterized by low PA, including reduced 

attention and blunted responses to positive stimuli. Recent literature has focused on two 

main ways that people regulate their experience of PA, dampening and savoring. 

Dampening of PA involves cognitive or behavioral responses to positive events that 

diminish, or down-regulate, the experience of PA, whereas savoring of PA involves 

responses that enhance, or up-regulate the experience of PA (Feldman, Joorman, & 
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Johnson, 2007). Research suggests there are several different strategies that individuals use 

to either savor their experience of positive emotion (i.e., behavioral display, being present, 

capitalizing, and positive mental time travel) or dampen it (e.g., suppression, distraction, 

fault finding, and negative mental time travel) (Nelis, Quoidbach, Hansenne, & 

Mikolajczak, 2011). Savoring of PA has been positively associated with well-being and 

negatively associated with depressive symptoms in youth and adults (Cafasso, Bryant, & 

Jose, 1994; Bryant, 2003). The practice of any one of a variety of savoring strategies has 

been found to benefit overall happiness, suggesting that there are multiple ways to 

maximize positive situations and subsequent emotions (Quoidbach, Berry, Hansenne, & 

Mikolajczak, 2010). In our own recent work, savoring was also associated with higher PA, 

lower NA, lower levels of depressive and anhedonic symptoms, more cognitive 

reappraisal, and less expressive suppression (Irvin & Bell, 2017). The savoring strategies 

of behavioral display and being present have been associated with all of these adjustment 

indicators, and the savoring strategies capitalization and positive mental time travel were 

associated with all of these adjustment indicators except for the association with NA (Irvin 

& Bell, 2017).  

Conversely, dampening of positive affect has been associated with higher levels of 

depressive symptoms, symptoms of anhedonia, negative affect, and lower positive affect, 

as well has higher levels of expressive suppression and lower levels of cognitive reappraisal 

(Early, 2013; Werner-Seidler, Baks, Dunn, & Moulds, 2013; Verstraeten, Vasey, Raes, & 

Bijttebier, 2012; Early & Bell, 2011; Irvin & Bell, 2017). In our recent work, the 

dampening strategies distraction and suppression were associated with lower PA, higher 

NA, depressive symptoms, anhedonic symptoms, higher expressive suppression, and lower 
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cognitive reappraisal (Irvin & Bell, 2017). The dampening strategies fault finding and 

negative mental time travel were also associated with all of these adjustment indicators 

except expressive suppression (Irvin & Bell, 2017). Thus, dampening of PA is considered 

to be a maladaptive set of strategies, whereas savoring of PA is considered to be an adaptive 

set of strategies.       

Specific Savoring and Dampening Strategies  

Previous literature has focused more on dampening and savoring as broad 

constructs, with little research examining how specific savoring or dampening strategies or 

regulatory diversity of dampening and savoring (i.e., use of a variety of strategies as 

opposed to a specific strategy) impact adjustment. Although research suggests that in 

general, dampening of positive emotions is associated with more depressive symptoms, it 

is not known how particular dampening strategies individually contribute to 

maladjustment. Understanding which particular dampening and savoring strategies might 

be particularly adaptive or maladaptive is critical for informing prevention and intervention 

efforts in MDD treatment. For example, our initial work suggests that several specific 

dampening strategies are associated with negative adjustment indicators such as depressive 

symptoms (Irvin & Bell, 2017), but it is not clear whether some strategies, such as 

distraction and suppression (associated with all assessed adjustment indicators), are 

stronger correlates than others, such as fault finding and mental time travel (associated with 

most assessed adjustment indicators). It is also not clear whether different strategy-use 

patterns (e.g., engaging in a variety of dampening strategies or sticking to just one) are 

associated with different outcomes. It is conceivable that having a variety of dampening 

strategies within a person’s repertoire would make them more likely to dampen their 
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positive experiences, but this has not been examined. Identifying specific dampening 

strategies or strategy use patterns that are particularly influential on adjustment can guide 

targeted efforts to maximize adaptive strategies and minimize maladaptive strategies.  

Physiological Measures to Assess and Understand Emotion Regulation 

 While self-report measures of emotion regulation such as dampening and savoring 

have been a focus in recent literature, alternatives to self-report, like physiological 

assessment, may provide a different way to look at emotion regulation. Notably, the 

aforementioned emotion regulation strategies are all self-report measures. Self-report may 

be limited by reporters’ ability to recall previous events, by social desirability bias, as well 

as by problems with interpretation of measure items. Physiological measures of emotion 

regulation may provide a more substantive understanding of how emotion regulation 

occurs, and how it affects adjustment. In conjunction, self-report and physiological 

measures of emotion regulation may provide a more holistic picture of the implementation 

of emotion regulation strategies and their affects.  

Reward Processing as Emotion Regulation 

Depression has been characterized as a deficit in both positive affect and approach-

related motivation, and recent findings in psychophysiological research suggest that reward 

processing may be an important process to examine with regard to MDD (Foti & Hajcak, 

2009). Reward processing, or how people respond to positive and negative outcomes (e.g., 

winning or losing something), is intrinsically tied to emotion regulation, or the “processes 

by which individuals influence which emotions they have, when they have them, and how 

they experience these emotions” (Gross, 1998). For typically developing individuals, 

rewarding stimuli elicit a specific neural response associated with positive affect, whereas 
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loss-related stimuli elicit a different neural response associated with negative affect. A 

blunted neural and psychological response to obtaining reward, may be a characteristic 

associated with risk for depression that develops early in life and sustains throughout 

adolescence and into adulthood (Forbes & Dahl, 2012; Pizzagalli, Iosifescu, Hallett, 

Ratner, & Fava, 2008; Admon & Pizzagalli, 2015; Forbes & Goodman, 2014). The 

experience of both the PA and NA elicited by reward processing tasks and affect processing 

may be dysregulated in some clinical samples, particularly in individuals with depression 

(Luking, Pagliaccio, Luby, & Barch, 2016; Forbes & Dahl, 2012; Forbes & Goodman, 

2014). 

Physiological Assessment of Reward Processing 

There are two primary methods that researchers have used to examine neural 

activation associated with the processing of reward in relationship to depression: task-

related brain activity using functional magnetic resonance imaging (fMRI) and event-

related potentials (ERPs). The ERP research has focused on the Reward Positivity (RewP), 

which is a response peaking approximately 250ms post-feedback that indexes responses to 

positive and negative outcomes in a range of reward, guessing, and/or gambling type tasks 

(Foti & Hajcak, 2009). RewP is defined as the difference in response amplitudes to gains 

and losses and is often referred to as feedback-related negativity, feedback negativity, and 

feedback error-related negativity. Existing literature using MRI and fMRI indicates that 

the RewP is thought to reflect activity in subcortical regions of the brain such as the basal 

ganglia (Foti, Weinberg, Dien, & Hajcak, 2011; Carlson, Foti, Mujica-Parodi, Harmon-

Jones, & Hajcak, 2011)  as well as the dorsal anterior cingulate cortex (Forbes, et al., 2006). 

Research indicates that individuals with MDD have blunted reward-related activity in a 
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variety of striatal regions, including the caudate (Forbes et al., 2006, 2009; Smoski et al., 

2009; Olino et al., 2011), putamen (Knutson et al., 2008), and ventral striatum (Steele et 

al., 2007; Pizzagalli et al., 2009). fMRI research such as this can inform ERP research, 

which is less spatially specific, but has excellent temporal specificity. 

In adults, depression has been associated with a blunted approach to gains and less 

willingness to expend effort for rewards (Treadway, Bossaller, Shelton, & Zald, 2012). 

Additionally, abnormal neural responses to rewards have consistently been linked to mood 

disorders in adults as reported through both fMRI and ERP measures. fMRI research 

supports an association between blunted neural response to rewards and MDD. This 

research has shown reduced activity in several brain regions in adults with MDD, such as 

subcortical and limbic areas among individuals with MDD when they are processing 

reward feedback (Zhang, Chang, Guo, Zhang, & Wang, 2013). Similarly, a blunted 

amplitude in response to rewards is associated with higher self-reported depressive 

symptoms in adults (Foti, Carlson, Sauder, & Proudfit, 2014).  

Integrating Dampening Constructs and Measurement Methods 

While dampening is a suppression of positive affect, deficits in reward processing 

are often expressed as a blunted response to positive stimuli. Therefore, it is possible that 

these two concepts are examining the same process of suppression of positive affect. They 

both may reflect a regulatory response to positive affect and understanding how these two 

concepts are related to each other and to depression may help elucidate how PA experience 

and regulation may occur in individuals at risk for depression. Further, such an 

understanding can provide multiple ways to evaluate risk for depression through measures 

of self-reported dampening in some cases and ERP measures of reward processing when 
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validity of self-report may be suspect. Additionally, savoring of positive affect may be a 

protective factor for depression and result in a typical or even increased response to positive 

stimuli. Depression’s association with blunted RewP may reflect or be driven by 

dampening of positive emotion. The RewP and dampening may be measuring the same 

underlying construct, and may both be important markers of depression. Understanding the 

specific positive emotion regulation strategies, and how the use of those strategies may be 

maladaptive or adaptive in terms of risk for depression, may be of critical importance for 

informing clinician prevention and early intervention efforts. In addition, understanding 

the nature of the relationship between the RewP and emotion regulation may be important 

for understanding the process by which emotion regulation influences depressive 

symptoms.  

Research aimed at helping clinical populations often focuses on correlates of 

disorders that are malleable. Identifying changeable correlates of depression is a key in 

understanding not only how the disorder manifests and perpetuates, but what are effective 

intervention targets for reducing depressive symptoms. For example, MDD research has 

focused on affect regulation (i.e., cognitive reappraisal and expressive suppression). 

Maladaptive affect regulation strategies have been shown to be associated with depressive 

symptoms (Gotlib & Joorman, 2010), and modifying such strategies has become a staple 

of evidence-based psychotherapy. As discussed in detail above, a blunted RewP has been 

associated with both current and future depression (Bress, Meyer, & Hajcak, 2015; Bress, 

Meyer, and Proudfit, 2015; Foti & Hajcak, 2009; Foti, Kotov, Klein, & Hajcak, 2011). 

However, research has not yet examined whether this neural correlate of MDD is 

malleable. If the RewP can be increased through clinical intervention efforts, this has 
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implications not only for helping individuals with MDD and depressive symptoms, but also 

for preventing depression in individuals with a blunted RewP who are at risk for future 

depression.   

Anhedonia, or a lack of experience of positive affect, is an important related 

construct. This common characteristic of depression may bridge the conceptual 

relationship between emotion regulation and depression. While similar to dampening, 

anhedonia is conceptually distinct. With anhedonia PA is absent, whereas with dampening 

PA is present until downregulated. Thus, for someone experiencing anhedonia, there 

should be no PA to dampen and we would expect a negative relationship between 

anhedonia and dampening. However, correlational research does not support this and 

instead suggests a positive relationship between anhedonia and dampening. This may 

indicate that the two constructs are each part of the process of emotion experience and 

regulation. For example, it may be the case that repeated regulation of PA via dampening 

becomes quicker and more automatic over time, eventually resulting in little or no PA 

response at all (i.e., anhedonia). It may also be the case that the two constructs overlap 

enough in individuals’ experience that they self-report on them similarly. For example, an 

individual might endorse both lacking the experience of PA, but dampening PA when they 

do experience it. Full examination of the iterative process of emotional experience, 

regulation, and adjustment is beyond the scope of the current study, but incorporating 

alternatives to self-report may help us begin to tease apart the relationships of emotion 

regulation strategies (through both self-report and physiologic measures) to depression and 

also to anhedonia.  

Current Study 
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As discussed above, research suggests that affect, affect regulation, and the RewP 

are all related to MDD. While both self-reported dampening and the RewP response have 

been associated with a lack of positive affect, depression, and anhedonia, it is unclear how 

these two variables are related to each other. In addition, it is not obvious how particular 

emotion regulation strategies, such as specific dampening and savoring strategies, are 

associated with RewP, depression, and anhedonia. Thus, the aim of the current study is to 

identify how particular emotion regulation strategies (i.e., dampening and savoring 

strategies) and symptoms of depression are associated with dysfunctional reward 

processing (i.e., the RewP). Further, this study aims to examine the malleability of the 

RewP with the implementation of different emotion regulation strategies. I examined self-

reported depressive symptoms and anhedonia, self-reported dampening and savoring 

strategies, and their potential relation to neural correlates of depression (i.e., the RewP) 

which may serve as a neural measure of, or marker for, depression.  

Preliminary Hypotheses 

Hypotheses are summarized in Table 1. Preliminary hypotheses predicted that our 

findings would replicate those of prior studies. Consistent with existing literature, I 

expected that depressive symptoms would be positively associated with NA (H1a) and 

negatively associated with PA (H1b). Also, consistent with previous literature, I expected 

that depressive symptoms would be positively associated with expressive suppression 

(H2a) and negatively associated with cognitive reappraisal (H2b). Further, I hypothesized 

that depressive symptoms would be positively associated with overall dampening (H3a) 

and negatively associated with overall savoring (H3b). Consistent with previous findings, 
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I expected that depressive symptoms would be negatively associated with the magnitude 

of the RewP (H4).  

Primary Hypotheses 

Primary hypotheses focus on extension of existing literature to examination of the 

relationship between self-reported emotion regulation and RewP, as well as their respective 

relationships to depressive symptoms. I predicted that dampening would be negatively 

associated with the magnitude of the RewP (H5a), independent of depressive and 

anhedonic symptoms (H5b). Ultimately, I am interested in how well dampening predicts 

depressive symptoms as compared to the RewP. I examined two competing hypotheses 

that both dampening and the RewP would either uniquely or not uniquely predict 

depressive symptoms (H6), as well as similar hypotheses for the prediction of anhedonic 

symptoms (H7). I also examined how specific dampening and savoring strategies might be 

particularly adaptive or maladaptive. Similarly, I examined how use of a diversity of 

dampening and savoring strategies might be particularly adaptive or maladaptive. I 

predicted that use of a diversity of dampening strategies would be associated with 

maladaptive adjustment indicators (i.e., lower positive affect, deficits in general emotion 

regulation, smaller RewP, lower savoring, and higher depressive symptoms) (H8a-f), 

whereas savoring would be associated with adaptive adjustment indicators (i.e., higher 

positive affect, good general emotion regulation, larger RewP, higher savoring, and lower 

depressive symptoms) (H9a-f).  

Supplementary Hypotheses 

The second part of this study examined how the implementation of savoring and 

dampening strategies affects the RewP, and whether the RewP is malleable in general 
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and/or for specific populations. I predicted that when individuals use savoring strategies 

during their experience of PA, the RewP would be larger (H10a) and PA would be higher 

(H10b) as a function of how well they were able to savor. Additionally, I predicted that 

when individuals use dampening strategies during their experience of PA, the RewP would 

be smaller (H11a) and PA would be lower (H11b) as a function of how well they were able 

to dampen. Further, I predicted change in the RewP would be negatively associated with 

depression, such that those with higher levels of self-reported depressive symptoms would 

have a greater reduction in RewP than those with lower levels of self-reported depressive 

symptoms. (H12). 

Methods 

Participants 

Power analyses for a multilevel model suggested that N=90 participants should be 

sufficient to detect a small effect if one exists. A priori power for was calculated using 

Optimal Design to ensure the present study was adequately powered at the .8 level for both 

primary analyses involving the full sample and supplementary hypotheses involving 

between-groups (n=3) comparisons. A large effect size (f = 0.4) was assumed based upon 

previous studies analyzing the RewP and its relationship with adjustment indicators (Foti 

& Hajcak, 2009; Foti, Kotov, Klein, & Hajcak, 2011; Foti, Weinberg, Dien, & Hajcak, 

2011). Additionally, alpha was set at a = 0.05.  To account for issues that may arise during 

EEG testing (e.g., technical difficulties, participant error, experimenter error, etc.), data 

were collected from N=100 participants. This was done to ensure that after excluding 

participants with inaccurate or incomplete data, enough participants would remain to power 

analyses. One hundred undergraduate students in an Introductory Psychology course were 
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recruited for the study based on their scores from a mass pretesting survey. Individuals 

were recruited to achieve a final sample that includes approximately equal numbers of 

young adult males and females and that includes a broad range of scores on screening 

measures of depressive symptoms (i.e., shortened version of the Mood and Anxiety 

Questionnaire) and positive emotion strategy use (i.e., shortened version of the Emotion 

Regulation Profile-Revised).   

Design 

The current study used a multi-method approach to examine both self-reported 

dampening and savoring strategies and potential neural correlates of positive emotion 

regulation. The Doors Guessing Task (Appendix B), a computerized gambling task in 

which participants choose to look behind one of two doors and either gain or lose points 

was used to assess reward processing. This task has been used frequently in reward 

processing literature using electroencephalography (EEG) to examine neural response to 

rewards and losses. Self-reported depression, emotion regulation, positive and negative 

affect, and dampening of positive emotion were also measured. 

Procedure 

Participants in the study first completed an online prerequisite which included a 

battery of questionnaires measuring self-reported depression, positive and negative affect, 

general emotion regulation, and positive emotion regulation strategies. To ensure validity 

of responses on this online battery of questionnaires, four check questions were included 

throughout the battery. These questions (e.g., “Answer ‘Moderately’ to this question.”) 

were designed to check if participants were paying attention to the questions. If participants 

incorrectly answered more than half of these check questions, their self-report data was 
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excluded from analyses. Participants were awarded 1 course credit for their participation 

in this online prerequisite. Participants were then eligible to sign up for the lab portion of 

the study. The study ran for approximately three months, thus the time interval between 

the online and lab portions of the study ranged from one day to approximately three months. 

Once in the lab, following consent and a brief description of the experiment, participants 

completed a gambling task in which they either won or lost points throughout a game. They 

were told that the experimenter would keep track of their points, and that if they received 

a certain number of points, they would win varying levels of a monetary prize (i.e., they 

would be entered to win either a $10, $25, or $50 gift card). EEG sensors were attached to 

the participant’s scalp. Participants were instructed to complete the Doors Guessing Task, 

a paradigm used in numerous studies of individuals with and without depression (Foti, 

Carlson, Sauder, & Proudfit, 2014; Bress, Meyer, & Hajcak, 2015; Bress, Meyer, & 

Proudfit, 2015; Foti, Kotov, Klien, & Hajcak, 2011). Participants first completed a practice 

block of 6 trials before moving on to the main task, which consisted of 200 trials (ten blocks 

of 20 trials) presented in random order.  

Following the Doors Guessing Task, participants were randomly assigned to one of 

three groups (control, savor, or dampen) for a goal of N=30 useable participants per group. 

All groups completed a second gambling task, excluding the practice block. The control 

group was instructed to complete a second gambling task identical to the first. This group 

provided a baseline measure of change in the RewP over a short period of time and 

accounted for factors such as fatigue. Participants in the two experimental groups read brief 

descriptions of either savoring (for the “savor” group) or dampening (for the “dampen” 

group) strategies and were instructed to complete another gambling task identical to the 
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first, but this time using the described strategy to regulate the PA they experienced when 

they received a “win” on the task (descriptions for dampening and savoring and instructions 

listed in Appendix B). Before the first, before the second, and after the second gambling 

task, participants completed a mood check to assess how their mood changed with use of 

savoring, dampening, or neither strategy in the second gambling task. Finally, participants 

in the two experimental groups were asked to assess how well they used the PA-regulation 

strategies (“How well do you think you were able to use savoring/dampening strategies 

when you received positive feedback?”). This provided a self-report measure of strategy 

effectiveness to compare to the RewP. Following the second gambling task, participants 

were awarded their course credits and debriefed on the purpose of the study.  

Stimuli and Measures 

 Self-reported depression and anhedonia. Depressive symptoms were measured 

by the Mood and Anxiety Symptom Questionnaire (MASQ), a 90-item self-report measure 

developed by Watson et al. (1995) to assess the dimensions of Clark and Watson’s tripartite 

model (Clark & Watson, 1991). This questionnaire consists of three subscales: Anhedonic 

Depression (AD), Anxious Arousal (AA), and General Distress (GD). Each item is scored 

on a 5-point Likert scale (1 = not at all, 5 = extremely). Prior validation studies have shown 

that this measure has high internal consistency and sufficient convergent and discriminant 

validity among college students and adults (Watson, et al., 1995; Watson, et al., 1995). For 

this study, all subscales of the MASQ were administered to participants to allow 

examination of general distress and depression, anhedonia, and other internalizing 

symptoms (i.e., anxiety symptoms) that based upon theory and empirical evidence, should 

be unrelated (or less related) to PA regulation (Clark & Watson, 1991). For the purposes 
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of this study, we focused on the GD and AD subscales. In this sample, the GD-D (=0.96), 

AD (=0.96), and AA (=0.95) scales all showed excellent internal reliability. 

Positive and negative affect. Positive and negative affect were measured with the 

Positive and Negative Affect Schedule (PANAS), a 20-item self-report scale by Watson, 

Clark, and Tellegen (1988). Each item is rated on a 5-point Likert scale (1 = very slightly 

or not at all, 5 = extremely). In this study, the PANAS was used to assess both trait-level 

affect in the online prerequisite portion of the study, as well as state-level affect before and 

after the second gambling task. The PANAS is a widely used measure of affectivity and 

has been shown to provide good test-retest reliability, and strong convergent and 

discriminant validity among adults (Watson, Clark, & Tellegen, 1988). In this sample, the 

PA (=0.91) and NA (=0.89) scales showed excellent and good reliability, respectively.  

Emotion regulation. Trait emotion regulation was measured with the Emotion 

Regulation Questionnaire (ERQ) (Gross & John, 2003), a 10-item questionnaire which 

consists of two subscales: Cognitive Reappraisal and Expressive Suppression. The ERQ is 

a widely used scale of general emotion regulation and does not separate the regulation of 

PA and NA within the subscales. This scale was rated on a 7-point Likert Scale (1 = 

strongly disagree, 7 = strongly agree) and consists of items reflecting either positive or 

negative emotions, or emotions more generally without respect to valence. Example items 

include “When I want to feel more positive emotion (such as joy or amusement), I change 

what I’m thinking about” and “I control my emotions by not expressing them.” Low scores 

on the Cognitive Reappraisal subscale and high scores on the Expressive Suppression 

subscale indicate high emotion dysregulation. Each ERQ subscale has been shown to have 

high internal consistency, test-retest reliability, and adequate convergent and discriminant 



POSITIVE EMOTION REGULATION AND THE REWP 18 

validity among college students (Gross & John, 2003). In this sample, the Cognitive 

Reappraisal (=0.83) and Expressive Suppression (=0.77) scales showed good and 

acceptable reliability, respectively 

 Dampening and savoring of positive emotion. Dampening of positive emotion 

was measured with the Emotion Regulation Profile-Revised (ERP-R) (Nelis, Quoidbach, 

Hansenne, & Mikolajczak, 2011). This measure utilizes a vignette-based structure to 

examine types of savoring and dampening strategies that may be used in various situations 

that differ in the type of PA. The measure includes six vignettes, each constructed to evoke 

a particular type of PA: joy, excitation, pride, gratitude, contentment, and awe. For each 

vignette, participants are instructed to choose as many of the response options that reflect 

how they might respond to this type of situation. There are eight response options for each 

vignette, one for each type of dampening (distraction, fault finding, suppression, and 

negative mental time travel) and savoring strategy (capitalizing, behavioral display, being 

present, and positive mental time travel). Each participant receives a score for each type of 

strategy based upon the number of times they endorse that strategy. They also receive a 

composite dampening and savoring score based upon the number of times they endorsed 

any dampening or savoring strategy, respectively. Finally, participants receive a diversity 

score for both dampening and savoring based upon the number of types of dampening and 

savoring strategies that they endorse. The ERP-R was originally constructed in French and 

was translated to English for the purposes of a prior study. The The ERP-R has 

demonstrated good internal reliability, such as convergent, divergent, incremental, and 

predictive validity in French-speaking adult populations (Nelis, Quoidbach, Hansenne, & 
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Mikolajczak, 2011). In this sample, the dampening (=0.78) and savoring (=0.90) 

subscales showed acceptable and excellent reliability, respectively. 

Doors guessing task. The Doors Guessing Task is an increasingly used measure of 

reward processing. It was presented to participants on a 19-inch CRT monitor using E-

Prime software (Psychology Software Tools, Pittsburg, PA) to control the presentation and 

timing of all stimuli. In this computerized task, instructions indicate that participants are to 

choose to look behind one of two identical images of doors displayed on the computer 

screen. They then either win or lose points based upon which door they choose during each 

trial. When they choose the correct door, a green upwards arrow appears on the screen 

(worth 10 points), and when they choose an incorrect door, a red downwards arrow appears 

(worth -5 points). Instructions indicate that participants will receive a small incentive (in 

this study, a small monetary incentive, i.e., entered for either a $10, $25, or $50 gift card) 

based upon the number of points accumulated during the task, and that the experimenter 

will track the total number of points so the participant may focus on the task. During this 

task, an initial instructions screen appears, briefly explaining the procedure for completing 

the task. Each trial consists of a black screen with the following stimuli: (1) a white fixation 

cross centered in the screen which appears for 1000 ms, (2), a graphic of two horizontally 

adjacent doors which remains on the screen until a button is pressed, (3) another white 

fixation cross which appears for 1000 ms, (4) the feedback of either a green upwards arrow 

or a red downwards arrow which appears for 2000 ms, and (5) an inter-trial interval 

consisting of a white fixation cross which appears for 1500 ms. Participants in the current 

study completed a practice block of 6 trials and subsequently completed 10 experimental 

blocks, each consisting of 20 trials for a total of 200 experimental trials. Between each 
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block, participants had a 1-minute break. After completing the first task, participants in this 

study had a 5-minute break during which they were offered water and a snack. Then, 

participants completed a second task which was identical to the first except for a separate 

set of instructions based on their assigned condition. See Figure 1 for additional details.   

The RewP was calculated as a single score for each participant at each electrode. 

This score is the difference score between average response to wins and average response 

to losses across all the trials for that participant at a particular electrode. Group averages 

for the response to wins and losses at each electrode were examined, and based upon 

previous literature and this examination, it was determined that the RewP was best captured 

at 240-315ms post-feedback and by the following pool of electrodes: F3, Fz, F4, FC3, FCz, 

FC4, C3, Cz, and C4. These electrodes were used for to calculate the RewP value for the 

following analyses. Change in RewP was calculated per electrode as RewP mean amplitude 

on Task 2 minus RewP mean amplitude on Task 1. 

Electrophysiological Recording and Analysis 

EEG was recorded at a sample rate of 500 Hz from 32 scalp locations (FP1, F3, F7, 

FC1, FC5, FT9, C3, T7, CP1, CP5, TP9, P3, P7, O1, Fz, Cz, Pz, Oz, FP2, F4, F8, FC2, 

FC6, FT10, C4, T8, CP2, CP6, P4, P8, TP10, O2), using tin electrodes fixed in an electrode 

cap (Electro-Cap International, Eaton, OH). A ground electrode was located at FPz. All 

scalp electrodes were referenced to the right mastoid. The Horizontal electrooculogram 

(HEOG) was recorded as the voltage between electrodes placed lateral to the external 

canthi to measure horizontal eye movements. The Vertical electrooculogram (VEOG) was 

recorded as the voltage between the electrodes placed above and below the left eye to 

measure vertical eye movements and blinks. Ocular artifacts (i.e., blinks) were corrected 
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offline using standard procedure in NeuroScan (El Paso, USA). Participants with fewer 

than 75% usable trials were removed from analysis. Average baseline was corrected by 

subtracting the average voltage that occurs during the 200ms before stimulus onset from 

the entire average. The RewP was calculated using a difference score between the average 

EEG amplitude to wins and losses.  

Results 

Analysis Plan 

For all hypothesized and exploratory relations, a p value of <.05 was used for 

significance. For analysis of self-report variables (i.e., savoring, dampening, affect, 

cognitive reappraisal, expressive suppression, depressive symptoms), bivariate correlations 

were used to examine relationships between variables.  

For analysis of self-report variables and the RewP, multilevel modeling (MLM) 

was used to account for electrodes fully crossed within subjects (i.e., each subject has the 

same set of electrodes, each of which have a value for the RewP). MLM are robust to 

occasional missing trial-level data, which makes these models ideal for ERP data (Volpert-

Esmond et al., 2018; Goldstein, 2011). Using MLM for analyses involving the RewP as an 

outcome variable accounts for between-groups variance and allows us to include subject 

and electrode channel as random intercepts, allowing for partitioning of unique sources of 

variance. MLM accounts for individual differences in both baseline response and changes 

over time (Brush et al., 2018).  Although several models were used in examining the 

relationship between the RewP and self-report variables, we chose not to apply an alpha 

correction to our analysis. This decision was based on the facts that all models used in 

primary analyses tested hypothesized relations, and that we preferred to minimize Type II 



POSITIVE EMOTION REGULATION AND THE REWP 22 

error. The lack of alpha correction will be discussed further in our interpretation of findings 

and discussion of study limitations. 

Data Cleaning and Descriptive Statistics 

Data from all self-report measures were examined for missing data and for 

normality, outliers, and heteroscedasticity of error. Out of N=100 participants, N=2 

participants’ self-report data were excluded due to missing more than 50% of check 

questions throughout all self-report measures. However, because these check questions 

only applied to the self-report portion of the study, these participants’ physiological data 

were included in analyses of the RewP response. In addition, N=3 participants’ 

physiological data were excluded due to having fewer than 75% usable trials. Examination 

of sample measures and standard deviations indicated that this sample is consistent with 

other non-clinical undergraduate samples on these measures. One subject had an outlier 

(i.e., more than three standard deviations from the mean) for their RewP difference score. 

However, this outlier was neither adjusted nor removed because the RewP difference score 

is calculated from the average amplitude in response to wins minus the average amplitude 

in response to losses, neither of which were outliers for this subject. Descriptive statistics 

for all self-reported measures, including means, standard deviations, and ranges are 

presented in Table 3.  

The Doors Task elicited a RewP consistent with previous literature in terms of 

magnitude, timing, and differential responses to wins and losses in the expected direction 

(See Figure 1 for waveforms).  

As this study examined a large number of variables, there are several significant 

correlations that were not specifically hypothesized in this study (See Table 4 for a 
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complete set of bivariate correlations). Due to these factors, only unhypothesized 

correlations significant at the p<.01 level are discussed below. Although not hypothesized, 

it’s interesting to note that PA and NA were negatively correlated (p<.001). This is in 

alignment with other college samples (Clark & Watson, 1991). Additionally, high PA was 

associated with lower levels of Expressive Suppression (p<.001). General Distress and 

Anhedonic Depression were also related (p<.001). Higher levels of anxiety were associated 

with a variety of maladaptive adjustment indicators such as high NA (p<.001), higher 

General Distress (p<.001), and higher Anhedonic Depression (p=.002).   

Several adjustment variables were associated with dampening and savoring 

variables. High PA was associated negatively with composite dampening (p=.003), 

Distraction (p=.009), and Fault Finding (p=.008), and positively with composite savoring 

and all savoring subscales (p<.001). Low NA was also associated with higher composite 

dampening (p<.001), Distraction (p<.001), Fault Finding (p<.001), Negative Mental Time 

Travel (p=.008), and diversity of dampening strategy use (p<.001). Higher levels of 

Expressive Suppression were related positively to Suppression (p<.001) and negatively to 

composite savoring (p<.001), Capitalization (p<.001), Behavioral Display (p<.001), 

Positive Mental Time Travel (p=.009), and Being Present (p=.002). Conversely, higher 

levels of Cognitive Reappraisal were related to composite savoring (p=.004), 

Capitalization (p=.009), and Positive Mental Time Travel (p=.008). Additionally, the 

savoring strategy Behavioral Display was associated negatively with the dampening 

strategy Suppression (p<.001). Overall, the dampening and savoring subscales were related 

to respective composite and diversity scores. This is expected as the composites and 

diversity scores are comprised of the subscales. 



POSITIVE EMOTION REGULATION AND THE REWP 24 

Preliminary Hypothesis Testing 

Table 5 provides an overview of all hypotheses and findings. As summarized in 

Appendix A, preliminary hypotheses tested the relationship between self-reported 

depressive symptoms and self-reported affective experience and regulation, as well with 

the RewP. Hypotheses 1-3 were examined with bivariate correlation analyses (See Table 

4). Hypothesis 4 was examined with multilevel modeling (See Table 6). 

Hypothesis 1, which predicted that depressive symptoms would be associated with 

higher negative affect (NA) and lower positive affect (PA), was supported. As expected, 

MASQ General Distress scores were positively associated with NA (p<.001) and 

negatively associated with PA (p<.001). Also, as expected, MASQ Anhedonic Depression 

scores were associated with higher NA (p<.001) and associated with lower PA (p<.001).  

Hypothesis 2, which predicted that depressive symptoms would be associated with 

more dysfunctional general emotion regulation (i.e., higher Expressive Suppression and 

lower Cognitive Reappraisal), was partially supported. General Distress was not 

significantly associated with Expressive Suppression (p=.10) but was marginally 

associated with lower Cognitive Reappraisal (p=.06). However, as expected, Anhedonic 

Depression was associated with higher Expressive Suppression (p<.001) and associated 

with lower Cognitive Reappraisal (p=.01). 

 Hypothesis 3, which predicted that depressive symptoms would be associated with 

more dysfunctional positive emotion regulation strategies (i.e., higher dampening and 

lower savoring), was also partially supported. As expected, General Distress was 

associated with higher composite dampening (p<.001) and higher dampening subscale 

scores (Distraction: p<.001; Suppression: p=.02; Negative Mental Time Travel: p=.01; 
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Fault Finding: p<.001). A similar pattern of results was found for Anhedonic Depression 

and composite dampening (p<.001) and two dampening subscale scores (Distraction: 

p=.002; Fault Finding: p=.005). Anhedonic Depression was marginally associated with 

Negative Mental Time Travel (p=.06) and unrelated to Suppression (p=.12). Contrary to 

expectations, General Distress was unrelated to composite savoring (p=.32) or to three of 

the savoring subscales (Behavioral Display: p=0.43; Positive Mental Time Travel: p=.82; 

Being Present: p=.41), and only marginally related to the fourth savoring subscale, 

Capitalization (p=.06). However, consistent with expectations, Anhedonic Depression was 

associated with lower composite savoring (p<.001) and lower savoring subscores 

(Behavioral Display: p<.001; Capitalization: p<.001; Positive Mental Time Travel: 

p<.001; Being Present: p<.001).  

 To test Hypothesis 4, which predicted a negative relationship between the RewP 

and depressive symptoms, a multilevel model was used. Subject and electrode channel 

were included as random intercepts. As shown in Table 6, contrary to predictions, neither 

General Distress (p=0.80) or Anhedonic Depression (p=0.48) significantly predicted the 

amplitude of the RewP.  

Primary Hypothesis Testing 

As summarized in Appendix A, primary hypotheses tested the relationship between 

self-reported dampening with various adjustment indicators (i.e., affect, affect regulation, 

depressive symptoms, and the RewP). Hypotheses 5-9 were examined with multilevel 

modeling (See Tables 7-11). Hypotheses 8-9 were also examined with bivariate correlation 

analyses (See Tables 4). 
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Hypothesis 5, which predicted a negative relationship between the RewP and 

dampening, was not supported. To examine this relationship, a multilevel model was used 

with subject and electrode channel included as random intercepts. As shown in Table 7 and 

consistent with the bivariate relationships, Composite Dampening did not significantly 

predict the amplitude of the RewP (p=0.88). This relationship was also examined after 

accounting for depressive symptoms. In these models, General Distress or Anhedonic 

Depression was included as a predictor with Composite Dampening. Subject and electrode 

channel were included as random intercepts. Composite Dampening did not significantly 

predict the amplitude of the RewP after accounting for the effects of General Distress 

(p=0.73) or Anhedonic Depression (p=0.80).  

 Hypothesis 6, which predicted that higher levels of General Distress would be 

associated with higher dampening and lower RewP amplitude, was partially supported. 

Linear regression was used to examine these relationships and largely mirrored the 

bivariate relationships. As shown in Table 8, in predicting General Distress, there was a 

significant main effect of Composite Dampening in a positive direction (p<.001), but not 

of the RewP (p=0.70) or the interaction between Composite Dampening and the RewP 

(p=0.84). 

Hypothesis 7, which predicted that higher levels of Anhedonic Depression would 

be associated with higher dampening and lower RewP amplitude, was not supported. To 

examine these relationships, linear regression was used. As shown in Table 9, in predicting 

Anhedonic Depression, neither Composite Dampening (p=0.14), the RewP (p=0.57), nor 

the interaction between them (p=0.21) were significant. This is inconsistent with bivariate 

correlations which indicated that Composite Dampening and Anhedonia were positively 
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associated. However, this linear regression examines the relationship between Composite 

Dampening and Anhedonia after accounting for the RewP. Composite Dampening was not 

predictive of Anhedonic Depression in a model that included both the RewP and the 

interaction between Composite Dampening and the RewP. The RewP and this interaction 

were also not significant in predicting Anhedonic Depression. 

Hypothesis 8, which predicted that higher diversity of dampening strategy use 

would be associated maladaptive adjustment indicators (i.e., lower NA, higher PA, 

maladaptive affect regulation, and higher depressive symptoms) and with lower RewP 

amplitude, was partially supported. To examine these relationships, both bivariate 

correlations and multilevel models were used. Bivariate correlations were used to examine 

the relationship between diversity of dampening strategy use and various self-report 

adjustment indicators. As shown in Table 4, diversity of dampening strategy use was 

associated with lower PA (p<.001), with higher scores on Expressive Suppression (p=.02), 

General Distress (p<.001), and Anhedonic Depression (p<.001), and was unassociated with 

Cognitive Reappraisal (p=0.19) and Composite Savoring (p=0.21), Multilevel modeling 

was used to examine the relationship between diversity of dampening strategy use and the 

RewP. Subject and electrode channel were included as random intercepts. As shown in 

Table 10, diversity of dampening strategy use did not significantly predict RewP amplitude 

(p=0.83).  

Hypothesis 9, which predicted that higher diversity of savoring strategy use would 

be associated with adaptive adjustment indicators (i.e., higher NA, lower PA, adaptive 

affect regulation, and lower depressive symptoms) and with higher RewP amplitude, was 

partially supported. To examine these relationships, both bivariate correlations and 
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multilevel models were used. Bivariate correlations were used to examine the relationship 

between diversity of savoring strategy use and various self-report adjustment indicators. 

As shown in Table 4, diversity of savoring strategy use was associated with higher PA 

(p=.01), lower scores on Expressive Suppression (p=.04) and Anhedonic Depression 

(p=.03), and was unassociated with Cognitive Reappraisal (p=.13), Composite Dampening 

(p=.15), and General Distress (p=.36).  Multilevel modeling was used to examine the 

relationship between diversity of savoring strategy use and the RewP. Subject and electrode 

channel were included as random intercepts. As shown in Table 11, diversity of savoring 

strategy use did not significantly predict RewP amplitude (p=.87).  

Supplementary Hypothesis Testing 

As summarized in Appendix A, supplementary hypotheses examined the 

malleability of the RewP and affect as a function of implementation of savoring and 

dampening strategies and the self-reported effectiveness of those strategies. Additionally, 

supplementary hypotheses tested the relationship between change in RewP amplitude from 

Task 1 to Task 2 and depressive symptoms. Hypotheses 10a, 11a, and 12 were examined 

with multilevel modeling (See Tables 12, 14 and 16). Hypotheses 10b and 11b were 

examined with linear regression (See Tables 13 and 15).  

Hypothesis 10, which predicted that being in the Savor group would be associated 

with higher positive affect post-task than the control group and higher RewP amplitude as 

a function of how well participants were able to savor, was partially supported. To examine 

these relationships, both linear regression and multilevel models were used. Multilevel 

modeling was used to examine the relationship between change in RewP and Savor Success 

(i.e., self-reported ability to effectively savor wins). Subject and electrode channel were 
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included as random intercepts. As shown in Table 12, Savor Success did not significantly 

predict change in RewP amplitude (p=0.16). Linear regression was used to examine the 

relationship between change in state PA and Savor Success. As shown in Table 13, there 

was a marginally significant relationship between Savor Success and change in state PA 

(p=0.08), such that those who reported that they were more able to effectively savor wins 

had a smaller reduction in PA after Task 2 than those who reported they were less able to 

effectively savor wins. In other words, those that reported that they were able to effectively 

savor wins had higher levels of PA than those who reported they were less able to savor 

wins. 

Hypothesis 11, which predicted that being in the Dampen group would be 

associated with lower positive affect post-task and smaller RewP amplitude as a function 

of how well participants were able to dampen, was not supported. To examine these 

relationships, both linear regression and multilevel models were used. Multilevel modeling 

was used to examine the relationship between change in RewP and Dampen Success (i.e., 

self-reported ability to effectively dampen wins). Subject and electrode channel were 

included as random intercepts. As shown in Table 14, Dampen Success did not 

significantly predict change in RewP amplitude (p=0.88). Linear regression was used to 

examine the relationship between change in state PA and Dampen Success. As shown in 

Table 15, Dampen Success did not significantly predict change in state PA (p=0.13).   

 Hypothesis 12, which predicted that change in the RewP would be negatively 

associated with depression, such that those with higher levels of self-reported depressive 

symptoms would have a larger reduction in RewP than those with lower levels of self-

reported depression, was not supported. Multilevel modeling was used to examine the 
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relationship between change in RewP and depressive symptoms. Subject and electrode 

channel were included as random intercepts. As shown in Table 16, neither General 

Distress nor Anhedonic Depression predicted change in RewP amplitude (p=0.25 and 

p=0.16, respectively). 

Exploratory Analyses 

 Results from this study overall do not support a relationship between RewP 

amplitude and psychological adjustment indicators. This is inconsistent with previous 

findings that a blunted response to rewards as represented by a reduced RewP is associated 

with depressive symptoms. To explore why we did not find results consistent with previous 

literature, we conducted several exploratory analyses.  

 Across participants, the RewP was maximal at electrode channel FCz. This is 

consistent with previous literature. We re-ran all analyses involving the RewP as a variable 

examining only the FCz electrode as opposed to the group of nine electrodes included in 

primary analyses. This did not significantly affect the relationship between the RewP and 

adjustment indicators (See Tables 14-20 in Appendix C for complete statistics from 

analyses using channel FCz only).  

  Participants in the current study completed two tasks, both of which were 

approximately 25 minutes in duration. To examine if there was a significant fatigue effect, 

trials were binned into quarters per task. The magnitude of the RewP significantly 

decreased as a function of bin at every level (See Figure 3). In other words, magnitude of 

response decreased from the first quarter of the trials to the second, from the second quarter 

of the trials to the third, and from the third quarter of the trials to the fourth (See Table 21-

22 in Appendix C for MLM statistics and mean differences). To examine whether this 



POSITIVE EMOTION REGULATION AND THE REWP 31 

significant fatigue effect influenced the relationship between the RewP and psychological 

adjustment indicators, we re-ran all analyses involving the RewP as a variable using only 

the first quarter of the trials. This largely did not significantly affect the relationship 

between the RewP and adjustment indicators (See Tables 23-29 in Appendix C for 

complete statistics using only the first quarter of the trials). Consistent with supplemental 

hypotheses using all trials, self-reported ability to savor wins significantly affected the 

change in RewP such that those who reported that they were able to effectively savor wins 

had a smaller reduction in their RewP during Task 2 (p=.05).  

Additionally, to examine if there were any relationships for neural response to wins 

or losses only with depressive symptoms that was obscured by using a difference score for 

the RewP, we re-ran all analyses involving the RewP as a variable examining responses 

only to wins and only to losses. With two exceptions, this did not significantly affect the 

relationship between the RewP and adjustment indicators (See Tables 30-36 and Tables 

37-43 in Appendix C for complete statistics from analyses examining responses to wins 

and losses, respectively). Interestingly, self-reported ability to savor wins was significantly 

related to the change in response to wins such that those who reported that they were able 

to effectively savor wins had a smaller reduction in their response to wins during Task 2 

(p=.04) (See Figure 2). Additionally, anhedonia was significantly related to the change in 

response to wins such that those with more symptoms of anhedonia had a larger reduction 

in their response to wins during Task 2 than those with less symptoms of anhedonia 

(p=.04).  

 As determined by previous literature and visual inspection, the RewP was 

quantified as the mean amplitude between 240-315ms post-feedback. However, not all 
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participants had a RewP that was within this time interval. Thus, we reran all analyses 

involving the RewP using individualized quantification windows to calculate values for the 

RewP at all nine electrodes. This approach also did not significantly affect the relationship 

between the RewP and adjustment indicators (See Tables 44-50 in Appendix C for 

complete statistics from analyses using the individually quantified RewP).   

Given our finding that effective savoring may be related to the RewP, I was also 

interested in examining how positive affect regulation generally may influence the 

relationship between the RewP and depressive symptoms. I examined whether the 

relationship between RewP and depressive symptoms was moderated by our three 

measures of positive affect regulation: Composite Savoring, Cognitive Reappraisal, and 

Expressive Suppression. Results from these analyses indicated that all three positive affect 

regulation strategies significantly moderated the relationship between RewP and both 

General Distress and Anhedonic Depression (with the exception of a marginally significant 

moderating effect of Composite Savoring on Anhedonic Depression, p = 0.09). See Figures 

4-9 and Tables 51-56 for full statistics). More specifically, individuals who reported they 

used adaptive positive affect regulation strategies (i.e., higher levels of savoring and 

cognitive reappraisal and lower levels of expressive suppression) had a negative 

relationship between RewP amplitude and depressive symptoms, whereas individuals who 

reported they used maladaptive positive affect regulation strategies (i.e., lower levels of 

savoring and cognitive reappraisal and higher levels of expressive suppression) had a 

positive relationship between RewP amplitude and depressive symptoms.  

Discussion 
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Overall, results support that savoring is associated with lower levels of depressive 

symptoms, whereas dampening is associated with higher levels of depressive symptoms. 

Savoring and dampening were also similarly associated with a variety of other adjustment 

indicators such as affect and other emotion regulation strategies. While results largely did 

not support a direct relationship between the amplitude of the RewP and depressive 

symptoms, there was some evidence that positive emotion regulation moderates the 

relationship between RewP amplitude and depressive symptoms. Similar to previous 

literature indicating that larger RewP amplitudes are related to lower levels of distress, it 

seems that individuals who use adaptive positive affect regulation strategies (i.e., higher 

levels of savoring and cognitive reappraisal and lower levels of expressive suppression) 

show this same pattern. However, individuals who use maladaptive positive affect 

regulation strategies (i.e., lower levels of savoring and cognitive reappraisal and higher 

levels of expressive suppression) show the opposite pattern. These findings indicate that 

savoring may be particularly beneficial for people who are more sensitive to rewards. 

Importantly, results indicate that the RewP may be malleable when individuals are able to 

effectively implement savoring strategies. As noted earlier, identifying changeable 

correlates of MDD is critical for intervention and prevention efforts. While the RewP was 

not directly associated with depressive symptoms in our sample, it has been associated with 

both current and future depressive symptoms and diagnosis of MDD in a variety of samples 

(Bress, Meyer, & Hajcak, 2015; Bress, Meyer, and Proudfit, 2015; Foti & Hajcak, 2009; 

Foti, Kotov, Klein, & Hajcak, 2011). Thus, results supporting the malleability of the RewP 

in this sample may still have important implications for intervention and prevention efforts 

for individuals with MDD or who are at increased risk to develop MDD. 
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Depression and Emotion Regulation 

Consistent with previous literature, results suggest dampening is associated with 

poor adjustment while savoring is associated with good adjustment. High levels of savoring 

and low levels of dampening were associated with higher PA, lower expressive 

suppression, and lower anhedonia in this sample, suggesting that reducing use of 

dampening strategies and increasing use of savoring strategies may be a promising 

treatment for reducing symptoms of depression. This is consistent with my own previous 

findings (Irvin & Bell, 2017), which indicated that savoring, in particular, predicts 

anhedonia even after controlling for affect. Additionally, affect regulation strategies such 

as savoring and dampening may be particularly amenable targets for change as compared 

to affect itself. The measure used to assess use of savoring and dampening strategies in the 

current study, the ERP-R (Nelis, Quoidbach, Hansenne, & Mikolajczak, 2011), had not 

previously been used in conjunction with other measures of clinical adjustment (i.e., 

depressive symptoms, affect, affect regulation) outside of my own work. Thus, utlization 

of a comprehensive measure of a variety of savoring and dampening strategies in this study 

provides a new way to conceptualize how savoring and dampening relate to clinical 

adjustment.  

Also consistent with my own previous work (Irvin & Bell, 2017), individual 

savoring and dampening strategies and diversity of strategy use related to mental health 

outcomes, but seemed to offer no advantage over composite scores in predicting either self-

reported or psychophysiological measures of adjustment. Taken together, these results 

indicate that overall amount of savoring and dampening strategy use is important for 

adjustment, but the ways in which that composite amount is reached may not be as 
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important. Diversity of use may not have a specific advantage over rate of use, but it may 

increase the likelihood that rate of use is high. Psychoeducation about a variety of savoring 

strategies might allow individuals to choose which strategies work best for them in various 

situations. The relationship of positive affect regulation (savoring and dampening) to 

adjustment seems adequately captured by examining overall amount of regulation, with 

little additional information to be gained by examining specific regulation strategies or 

diversity of strategy use. Although our cross-sectional study is only suggestive, savoring 

in particular may be a promising treatment target for reducing symptoms of depression, 

regardless of the specific strategies used to savor.  

Emotion Regulation and the RewP 

The Doors Task elicited a RewP consistent with previous literature in terms of 

magnitude, timing, and differential responses to wins and losses in the expected direction. 

Additionally, results indicate that overall, the RewP decreased over the course of the two 

tasks. This has implications for the temporal stability of the RewP using a gambling task 

over lengthy experimental session. Future studies assessing neural markers of reward 

processing may benefit from using shorter tasks with fewer trials to ensure that participants 

are attending to stimuli and that the RewP is being reliably measured. 

 Results largely indicate that there is not a relationship between savoring and 

dampening with the RewP, suggesting that emotion regulation strategies and the RewP are 

not reflecting the same underlying process. However, it is possible that emotion regulation 

and the RewP may be related in a more processing way. Results suggest that while 

depressive symptoms do not directly predict amplitude of the RewP, including savoring in 

this prediction may provide insight into the relationship between depressive symptoms and 
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the RewP. Results also suggest that individuals who were able to effectively implement a 

simple savoring intervention were also able to maintain a higher neural response to rewards 

than those who reported that they were not able to effectively implement this intervention. 

As this intervention was fairly minimal, these results have implications for both simplistic 

and more individually-targeted and comprehensive positive affect regulation interventions 

and their ability to increase neural response to rewards. As discussed above, reward 

processing is a key part of MDD, and so identifying ways to improve reward processing 

on a neural level has implications for MDD prevention and intervention efforts. While 

these findings may have important implications for when savoring is adaptive, it is 

inconsistent with some of our other findings that the RewP is largely unrelated to 

adjustment indicators. Because this finding that savoring may enhance the RewP may be 

spurious, it will be crucial for future research to continue examining the nature of the 

RewP’s relationship with adjustment indicators, and how affect and affect regulation may 

play a role in such relationships. 

While in this sample, emotion regulation and the RewP were largely unassociated, 

they both may still be important predictors of depressive symptoms based upon previous 

literature. Emotion regulation and RewP might be more related in a process way, such that 

emotion regulation strategies may be able to influence the RewP.  

Depression and the RewP 

Results from the current study found that the RewP was largely unassociated with 

depressive symptoms. Exploratory analyses also largely supported no relationship between 

the RewP and depressive symptoms. This is inconsistent with previous research indicating 

that a blunted neural response to rewards is associated with depressive symptoms, and there 
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are several possibilities why we did not replicate this well-established finding. Firstly, 

participants were told that they would be entered into a raffle to win a $50 gift card if they 

obtained enough points on the Doors Task. In previous studies supporting the relationship 

between RewP and adjustment indicators, participants were offered a definite cash 

incentive for obtaining enough points on the Doors Task (typically ~$5). It is possible that 

because participants did not have as much incentive to win points, the relationship between 

RewP and adjustment was obscured. Secondly, a nonclinical undergraduate sample was 

used. It is possible that we did not have a large enough range of adjustment indicators to 

accurately examine their relationship with the RewP. However, other studies using the 

Doors Task with nonclinical samples have found a relationship between the RewP and 

depressive symptoms (Foti & Hajcak, 2009). It is possible that the RewP functions 

differently with respect to depressive symptoms in our particular sample. 

The current study aimed to examine how affect regulation and the RewP relate to 

indicators of MDD and to each other. Results suggest that affect regulation and the RewP 

were not directly associated in our sample, although there was some evidence that there 

may be a more complex relationship among affect regulation, RewP, and depression. 

Specifically, results from the current study indicate that positive affect regulation may 

moderate the relationship between RewP amplitude and depressive symptoms, such that 

individuals who reported they used adaptive positive affect regulation strategies had a 

negative relationship between RewP amplitude and depressive symptoms, whereas 

individuals who reported they used maladaptive positive affect regulation strategies. This 

relationship could also be one of mediation, with affect regulation mediating the 

relationship between the RewP and MDD such that sensitivity to rewards (as measured by 
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the RewP) influences affect regulation, which in turn influences depressive symptoms. 

Alternatively, our finding that the RewP magnitude may be malleable based upon use of 

affective regulation strategies suggests that it could be the opposite mediational 

relationship such that affect regulation influences the RewP which in turn influences 

depressive symptoms. However, we cannot examine the temporal nature of such as 

association in the current cross-sectional study. Future studies examining affect regulation 

and the RewP should focus on how these variables may be related to each other and to 

MDD in a more complex way then simple association. 

Limitations 

There are several limitations of the current study. Our sample was a relatively 

nondiverse, nonclinical undergraduate sample, which may not provide a broad range of 

adjustment indicators to examine. Future studies may benefit from using a more 

demographically diverse and clinical sample.  

In addition, the time interval between when participants completed online 

questionnaires and the lab portion of the current study varied across participants, ranging 

from as short as a day to as long as three months. Most comparable studies had 

participants complete questionnaires and physiological recording in the same lab session. 

However, in the current study, our tasks were considerably longer to ensure reliability of 

the RewP measure, and thus our study was split into two sessions. This variable time 

interval across participants in the current study may limit the types of relationships we 

would expect to see. It is possible that participants had variation in the trait measures 

assessed in the online portion that may have changed during the the time interval. 

Additionally, relatively small incentive in the Doors Task may have reduced 
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participants’ motivation to attend to the task and their interest in the task feedback. While 

we did provide some incentive (i.e., varying levels of gift card raffles to be entered into), 

many participants noted during debriefing that they did not expect to receive any 

monetary prize.  

Further, our measure of positive emotion regulation has not been 

comprehensively validated in an English-speaking sample. To assess self-report positive 

emotion regulation strategy use, the current study used the ERP-R. This measure was 

translated from French into English for a prior study. While the ERP-R was translated 

and it seemed straightforward to do so, it is yet unclear how this measure relates to the 

original French version. To my knowledge, the ERP-R has not been validated for an 

English-speaking population, which requires caution in interpretation of measure 

constructs. However, the ERP-R has reasonable internal consistency and performed 

similarly to other measures of emotion regulation, lending support to the validity for use 

with an English-speaking sample.  

In addition, although several of the measures used in the current study were the 

same as those used in previous literature (i.e., PANAS, ERQ, and Doors Task), our 

study’s depression measure differed from those used in much of the RewP literature. 

Prior research has largely used the Beck Depression Inventory (Beck et al., 1961) to 

assess depressive symptoms, whereas the current study used the MASQ. Although these 

two measures are related to one another and typically yield similar results (Bogdan & 

Pizzagalli, 2006), this difference could account for the discrepancy between previous 

research demonstrating that a blunted neural response to rewards is both associated with 

and predictive of depressive symptoms (Bress, Meyer, & Hajcak, 2015; Bress, Meyer, 
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and Proudfit, 2015; Foti & Hajcak, 2009; Foti, Kotov, Klein, & Hajcak, 2011) and our 

failure to replicate this relationship. Future studies examining the relationship between 

the RewP and depressive symptoms may benefit from using multiple measures of 

depressive symptoms to better assess such relationships comprehensively. 

Finally, the current study utilized two different approaches to measuring 

adjustment indicators: self-report questionnaires and event-related potentials (ERPs). 

Both methods have limitations which are important to note. Self-report requires 

participants to retrospectively remember and willingly provide information. Response 

biases such as retrospective and social desirability biases may impact information 

obtained through self-report. While self-report is limited by these subjective factors, ERP 

research is a much more objective measure. The quantification of an ERP component is 

typically done by measuring the amplitude and latency of the peak value within a 

particular time interval. While widely accepted, this quantification process has several 

limitations. The peak value of a component may not represent an entire component and 

may also be influenced by overlapping ERP components (Luck, 2012). More generally, 

because ERPs reflects mostly cortical activity, they are limited in providing spatially-

specific information regarding where neural activity is originating in the brain. Neither 

self-report nor ERPs are without limitations, but by utilizing a multimethod approach to 

examining psychological constructs we can look for areas of correspondence as well as 

unique roles of each method in articulating relationships among variables of interest. 

Future Directions 

Consistent with my own previous research (Irvin & Bell, 2017), overall levels of 

dampening and savoring were associated with a variety of adjustment indicators 
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including affect, other affect regulation strategies, and depressive symptoms. Also 

consistent with this previous research, specific strategies and diversity of strategy use did 

not seem to provide much additional information than composite scores. Future research 

involving savoring and dampening measures could focus only on composite scores and 

understanding how individual differences in the ways that composite score is reached 

(e.g., using one savoring strategy heavily vs. using several lightly) have implications for 

more targeted intervention and prevention efforts. Understanding how savoring and 

dampening may be associated with these adjustment indicators will be an important next 

step in this line of research. For example, a longitudinal study could explore the direction 

of the relationship between savoring and dampening with adjustment and answer 

questions about whether savoring and dampening may have a causal relationship with 

adjustment.  

Additionally, research has not yet explored the stability of savoring and 

dampening in daily life or across the lifespan. An Ecological Momentary Assessment 

study, for example, could examine how stability of strategy use, and whether that stability 

is also linked to adjustment indicators.     

To further explore the RewP’s relationship with depressive symptoms, there are 

various analyses we can conduct with data from the current study. Moving forward with 

such analyses, it will be important to consider how we define the RewP. In this study and 

in previous literature (Bress, Meyer, & Hajcak, 2015; Bress, Meyer, & Proudfit, 2015; 

Carlson et al., 2011; Foti & Hajcak, 2009; Foti et al., 2014; Foti et al., 2011; Foti et al., 

2011), the RewP is defined as the average response to wins across trials minus the average 

response to losses across trials. Because EEG does not provide accurate source localization 
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of the observed ERPs and because ERP’s are time-locked, it is possible that there are 

multiple neural components contributing to the averaged waveform which we have been 

referring to as the RewP. A temporal Principal Components Analysis (PCA) would allow 

us to examine this possibility. PCA allows decomposition of waveforms into unique 

clusters of variance that meaningfully reflect distinct, underlying psychological processes 

(Dien and Frishkoff, 2005). By determining whether there are distinct components 

contributing to the averaged waveform, we may be able to tease apart a true RewP response 

from other components. This would allow us to further examine how this RewP would be 

related to adjustment indicators. In addition, a temporal PCA may provide insight into what 

other components that reflect underlying psychological processes might be occurring 

during a reward processing task. Further examination of such components and their 

relationship with adjustment indicators might contribute to a better understanding of the 

temporal course of reward processing (e.g., reward anticipation, immediate feedback 

responsivity, late feedback responsivity, etc.) and which components of reward processing 

reflect significant individual differences as it relates to adjustment.  

Results from the current study support that savoring and dampening are related to 

a variety of adjustment indicators, that positive affect regulation may help explain the 

relationship between the RewP and depressive symptoms, and that the RewP may be 

malleable to affect regulation interventions. This has important implications for 

intervention and prevention efforts for individuals with MDD and those at risk for 

developing it. Future research examining the relationship between the RewP and affect 

regulation (i.e., savoring and dampening) should explore how a variety of affect 

regulation interventions can influence the RewP over time. If individuals’ neural response 
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to rewards can be adaptively influenced by such interventions over time and remain 

stable, this could be a promising avenue for reducing and preventing depressive 

symptoms. Additionally, examining the malleability of the RewP in developing 

populations may provide insight into whether there are particular periods in development 

when efforts aimed at maximizing the RewP may be most successful.  

Summary 

Overall, results provide insight into the relationships between emotion regulation, 

depressive symptoms, and the RewP. In the current study, savoring was largely associated 

with lower depressive symptoms, whereas dampening was largely associated with higher 

depressive symptoms. These findings support that interventions focusing on increasing 

savoring and decreasing dampening relate to self-reported adjustment. Additionally, results 

from the current study indicate that positive emotion regulation may influence or otherwise 

be related to the neural correlates of depression (i.e., the RewP). This suggests that simple 

positive emotion regulation interventions may be able to make an impact on physiological 

correlates of depression. Inconsistent with previous literature, the RewP was largely 

unrelated to depressive symptoms in this sample. However, it is possible that this lack of 

relationship may be specific to this sample, be due to lack of adequate incentivization, or 

utilization of less common depressive symptom measures in this study. To explore the 

relationship between depression and the RewP, future research should focus on the nature 

of the relationship and its development in a variety of populations. Understanding how 

positive emotion regulation strategies both relate to psychophysiological correlates of 

adjustment and contribute to mental health outcomes can inform cognitive behavioral 

science interventions and the theories that guide them. 
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Table 1. 

List of Study Hypotheses 
Hypothesis Description 

Preliminary Hypotheses 

 

Hypothesis 1 

 

 

 

Hypothesis 2 

 

 

 

Hypothesis 3 

 

 

 

Hypothesis 4 

 

Primary Hypotheses 

 

Hypothesis 5 

 

 

 

 

Hypothesis 6 

 

Hypothesis 7 

 

Hypothesis 8 

 

 

 

 

 

 

 

Hypothesis 9 

 

 

 

 

 

 

 

Supplementary 

Hypotheses 

 

Hypothesis 10 

 

 

 

Hypothesis 11 

 

 

 

Hypothesis 12 

 

 

 

Depressive symptoms will be: 

a) positively associated with NA 

b) negatively associated with PA 

 

Depressive symptoms will be: 

a) positively associated with expressive suppression 

b) negatively associated with cognitive reappraisal 

 

Depressive symptoms will be:  

c) positively associated with composite dampening and dampening subscores 

d) negatively associated with composite savoring and savoring subscores 

 

Depressive symptoms will be negatively associated with RewP 

 

 

 

Dampening will be: 

a) negatively associated with the RewP 

b) negatively associated with the RewP after accounting for depressive and 

anhedonic symptoms 

 

Both dampening and the RewP will uniquely predict depressive symptoms 

 

Both dampening and the RewP will uniquely predict anhedonic symptoms 

 

Diversity of dampening strategy use will be:  

a) negatively associated with PA 

b) positively associated with expressive suppression 

c) negatively associated with cognitive reappraisal 

d) negatively associated with RewP 

e) negatively associated with overall savoring 

f) positively associated with depressive and anhedonic symptoms 

 

Diversity of savoring strategy use will be:  

a) positively associated with PA 

b) negatively associated with expressive suppression 

c) positively associated with cognitive reappraisal 

d) positively associated with RewP 

e) positively associated with overall savoring 

f) negatively associated with depressive and anhedonic symptoms 

 

 

 

Effective use of savoring strategies:  

a) positively associated with RewP 

b) positively associated with PA 

 

Effective use of dampening strategies: 

a) negatively associated with RewP 

b) negatively associated with PA 

 

RewP will be negatively associated with depressive symptoms.  
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Table 2. 

List of Study Measures 

Measure Description 

 

Mood and Anxiety 

Symptom Questionnaire 

(MASQ) 

 

Emotion Regulation 

Questionnaire (ERQ) 

 

Positive and Negative Affect 

Schedule (PANAS) 

 

Emotion Regulation Profile 

– Revised (English Version) 

(ERQ-R) 

 

 

 

 

 

EEG Recording 

 

 

Assesses General Distress-Depression (GD-D), 

Anhedonic Depression (AD), and Anxious Arousal 

(AA) 

 

Assesses expressive suppression and cognitive 

reappraisal 

 

 

Assesses positive affect (PA) and negative affect 

(NA) 

 

 

Assesses dampening strategies (Distraction, Fault 

Finding, Negative Mental Time Travel, and 

Suppression) and savoring strategies (Being Present, 

Behavioral Display, Positive Mental Time Travel, 

and Capitalizing). From this information, a 

composite dampening and savoring score (total 

dampening or savoring strategy use) and diversity of 

use score will be calculated.  

 

Assesses the Reward Positivity (RewP)  

  

*See list of measures in Appendix B 
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Table 3. Means, standard deviations, and ranges for all variables.  

 Mean Standard Deviation Range 

RewP Amplitude 2.70 2.24 -2.51 – 12.21 

Sex (M=0, F=1) 0.61 0.49 0 – 1  

Age (years) 18.54 1.07 18 – 25  

Positive Affect 31.03 8.46 14 – 49 

Negative Affect 18.08 5.98 10 – 39 

Expressive Suppression 15.59 5.12 3 – 28 

Cognitive Reappraisal 29.72 6.52 9 – 42 

General Distress 40.83 24.16 4 – 122 

Anhedonic Depression 51.60 23.76 2 – 101 

Anxious Arousal 6.93 8.81 0 – 40 

Composite Dampening 4.26 3.59 0 – 15 

Distraction 1.21 1.33 0 – 5 

Fault Finding 1.24 1.44 0 – 6 

Negative Mental Time 

Travel 

0.86 1.08 0 – 4  

Suppression 0.95 0.98 0 – 5  

Dampening Diversity 2.28 1.35 0 – 4 

Composite Savoring 15.52 5.16 2 – 24 

Capitalization 3.59 1.68 0 – 6 

Behavioral Display 4.20 1.43 1 – 6 

Positive Mental Time 

Travel 

3.94 1.67 0 – 6 

Being Present 3.79 1.58 0 – 6 

Savoring Diversity 3.88 0.38 2 – 4 
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Table 4. Complete set of bivariate correlations.  

 

RewP Sex Age PA NA ES CR GD AD Damp. Comp. D FF NMTT S Damp. Div. Sav. Comp. C BD PMTT BP 

Sex 
.08 

                   

Age 
.00 -.22* 

                  

PA 
-.02 -.06 -.15 

                 

NA 
-.18 -.15 -.04 -.36*** 

                

ES 
.14 -.17 .25* -.44*** .11 

               

CR 
-.14 .12 -.19 .20 -.19 .06 

              

GD 
-.03 .01 -.02 -.49*** .78*** .10 -.20 

             

AD 
.07 .03 .21* -.85*** .48*** .41*** -.25** .63*** 

            

Damp. Comp. 
.02 -.09 -.03 -.30** .52*** .22* -.12 .48*** .33*** 

           

D 
.08 -.10 -.06 -.27** .50*** .05 -.13 .50*** .31** .78*** 

          

FF 
-.03 -.06 -.05 -.27** .46*** .11 -.02 .38*** .29** .82*** .58*** 

         

NMTT 
-.07 .02 .04 -.17 .27** .19 -.10 .26** .19 .70*** .34*** .38*** 

        

S 
.07 -.13 .02 -.15 .24* .38*** -.14 .25* .16 .64*** .26* .35*** .44*** 

       

Damp. Div. 
.02 -.07 .00 -.35*** .37*** .23* -.14 .41*** .34*** .84*** .64*** .59*** .63*** .64*** 

      

Sav. Comp. 
-.04 .13 -.17 .51*** -.13 -.46*** .29** -.10 -.45*** -.12 -.09 .02 -.09 -.23* -.13 

     

C 
-.06 .22* -.22* .43*** -.19 -.48*** .27** -.19 -.39*** -.06 -.08 .09 .00 -.25* -.09 .81*** 

    

BD 
-.05 .20* -.20* .37*** -.18 -.43*** .23* -.08 -.36*** -.20* -.11 -.09 -.10 -.35*** -.21* .82*** .63*** 

   

PMTT 
-.09 -.02 -.05 .41*** .06 -.27** .27** .02 -.35*** .06 .04 .12 .00 -.03 .00 .83*** .55*** .54*** 

  

BP 
.07 .03 -.09 .46*** -.13 -.32** .17 -.09 -.37*** -.19 -.14 -.08 -.22* -.14 -.15 .79*** .44*** .53*** .59*** 

 

Sav. Div. 
.02 .04 -.11 .25** -.13 -.22* .16 -.09 -.22* -.15 -.10 -.01 -.19 -.19 -.10 .59*** .37*** .43*** .51*** .59*** 

 

Note: PA = Positive Affect; NA = Negative Affect; ES = Expressive Suppression; CR = Cognitive Reappraisal; GD = General Distress; AD = Anhedonic Depression; Damp. Comp. = Dampening Composite; D = Distraction, FF = Fault Finding; 

NMTT = Negative Mental Time Travel; S = Suppression; Damp. Div. = Dampening Diversity; Sav. Comp. = Savoring Composite; C = Capitalization; BD = Behavioral Display; PMTT = Positive Mental Time Travel; BP = Being Present; Sav. Div. 
= Savoring Diversity 

* p<.05 ** p<.01 *** p<.001 
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Table 5. List of Study Hypotheses and Findings 

Hypothesis Description Supported? 

Preliminary  

 

Hypothesis 1 

 

 

 

Hypothesis 2 

 

 

 

Hypothesis 3 

 

 

 

 

Hypothesis 4 

 

Primary  

 

Hypothesis 5 

 

 

 

 

Hypothesis 6 

 

Hypothesis 7 

 

Hypothesis 8 

 

 

 

 

 

 

 

Hypothesis 9 

 

 

 

 

 

 

 

Supplementary  

 

Hypothesis 10 

 

 

 

Hypothesis 11 

 

 

 

Hypothesis 12 

 

 

 

Depressive symptoms will be: 

c) positively associated with NA 

d) negatively associated with PA 

 

Depressive symptoms will be: 

e) positively associated with expressive suppression 

f) negatively associated with cognitive reappraisal 

 

Depressive symptoms will be:  

g) positively associated with composite dampening and dampening 

subscores 

h) negatively associated with composite savoring and savoring 

subscores 

Depressive symptoms will be negatively associated with RewP 

 

 

 

Dampening will be: 

c) negatively associated with the RewP 

d) negatively associated with the RewP after accounting for 

depressive and anhedonic symptoms 

 

Both dampening and the RewP will uniquely predict depressive symptoms 

 

Both dampening and the RewP will uniquely predict anhedonic symptoms 

 

Diversity of dampening strategy use will be:  

g) negatively associated with PA 

h) positively associated with expressive suppression 

i) negatively associated with cognitive reappraisal 

j) negatively associated with RewP 

k) negatively associated with overall savoring 

l) positively associated with depressive and anhedonic symptoms 

 

Diversity of savoring strategy use will be:  

g) positively associated with PA 

h) negatively associated with expressive suppression 

i) positively associated with cognitive reappraisal 

j) positively associated with RewP 

k) positively associated with overall savoring 

l) negatively associated with depressive and anhedonic symptoms 

 

 

 

Effective use of savoring strategies:  

c) positively associated with RewP 

d) positively associated with PA 

 

Effective use of dampening strategies: 

c) negatively associated with RewP 

d) negatively associated with PA 

 

RewP will be negatively associated with depressive symptoms.  

 

 

 

Yes 

Yes 

 

 

Partially  

Partially 

 

 

Partially 

 

Partially 

 

No 

 

 

 

 

No 

No 

 

 

Partially 

 

No 

 

 

Yes 

Yes 

No 

No 

No 

Yes 

 

 

Yes 

Yes 

No 

No 

No 

Partially 

 

 

 

 

No 

Yes 

 

 

No 

No 

 

No 
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Table 6. MLM statistics for predicting RewP amplitude from depressive symptoms. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 2.75 0.27 66 10.29 2.22e-15*** 

General Distress 0.00 0.01 93.01 -0.26 0.80 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 2.75 0.27 65.78 10.31 2.22e-15*** 

Anhedonic Depression 0.01 0.01 93.00 0.71 0.48 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 7. MLM statistics for predicting RewP amplitude from dampening (both not 

accounting and accounting for depressive symptoms).  

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 2.75 0.27 66 10.29 2.22e-15*** 

Step 1: Composite Dampening 0.01 0.06 93.02 0.16 0.88 

Step 2a: General Distress 0.00 0.01 91.00 -0.35 0.73 

Step 2b: Anhedonic Depression 0.00 0.01 90.99 0.77 0.45 

Step 3a: Composite Dampening 

x General Distress 
0.00 0.00 91.02 -0.12 0.90 

Step 3b: Composite 

Dampening x Anhedonic 

Depression 

0.00 0.00 91.00 1.43 0.16 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 8. Regression statistics for predicting General Distress from dampening and RewP 

amplitude. 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 28.63 5.49 5.22 1.14e-06*** 

Composite Dampening 3.13 0.88 3.57 0.001*** 

RewP Amplitude -0.62 1.62 -0.39 0.70 

Composite Dampening x 

RewP Amplitude 
0.05 0.24 0.20 0.84 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 9. Linear regression statistics for predicting Anhedonic Depression from dampening 

and RewP amplitude. 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 44.65 5.76 7.76 1.22e-11*** 

Composite Dampening 1.37 0.92 1.49 0.14 

RewP Amplitude -0.96 1.69 -0.57 0.57 

Composite Dampening x 

RewP Amplitude 
0.32 0.25 1.26 0.21 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 10. MLM statistics for predicting RewP amplitude from diversity of dampening and 

savoring strategy use. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 2.75 0.27 66.01 10.29 2.22e-15*** 

Dampening Diversity 0.04 0.17 93.06 0.22 0.83 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 2.75 0.27 66.02 10.29 2.22e-15*** 

Savoring Diversity 0.10 0.61 93.10 0.17 0.87 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 11. MLM statistics for predicting RewP amplitude from savor and dampen success.  

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -2.70 1.27 29.34 -2.13 0.04* 

Savor Success 0.40 0.28 29.04 1.46 0.16 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -0.91 1.72 28.22 -0.53 0.60 

Dampen Success 0.05 0.36 28.02 0.15 0.88 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 12. Linear regression statistics for predicting PA from savor and dampen success. 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) -3.65 1.31 -2.79 0.01** 

Savor Success 0.50 0.29 1.75 0.08 

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 1.27 0.93 1.37 0.17 

Dampen Success -0.29 0.19 -1.50 0.13 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 13. MLM statistics for predicting RewP amplitude from depressive symptoms.  

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -0.60 0.42 97.73 -1.44 0.16 

General Distress 0.00 0.01 93.06 0.17 0.86 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 0.09 0.51 96.69 0.18 0.86 

Anhedonic Depression -0.01 0.01 93.09 -1.40 0.17 

Note: * p<.05 ** p<.01 *** p<.001 
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Figure 1. RewP grand average for wins and losses across all subjects on Task 1 and Task 

2 at FCz. RewP was quantified as the difference score between wins and losses 240-

315ms following feedback onset.  

 

  

Task 1 Wins 

Task 1 Loss 

Task 2 Wins 

Task 2 Loss  
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Figure 2. Savor Success predicting post-feedback amplitude (wins only).  

Note: Black bars indicate distribution of values. 
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Figure 3: Fatigue effect by trial bin 
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Figure 4: Predicting General Distress from RewP amplitude and Expressive Suppression. 

Note: Black bars indicate distribution of values.  
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Figure 5: Predicting General Distress from RewP amplitude and Cognitive Reappraisal. 

Note: Black bars indicate distribution of values. 
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Figure 6: Predicting General Distress from RewP amplitude and Composite Savoring. 

Note: Black bars indicate distribution of values. 
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Figure 7: Predicting Anhedonic Depression from RewP amplitude and Expressive 

Suppression. 

Note: Black bars indicate distribution of values. 
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Figure 8: Predicting Anhedonic Depression from RewP amplitude and Cognitive 

Reappraisal. 

Note: Black bars indicate distribution of values. 
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Figure 9: Predicting Anhedonic Depression from RewP amplitude and Composite 

Savoring. 

Note: Black bars indicate distribution of values. 
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Appendix A: Stimuli 

 

First Doors Task Instructions 

Instructions: Please read the following instructions carefully. You will be presented with 

the image of two doors, side by side. Choose to look behind one of the doors by pressing 

the RIGHT ARROW to choose the right door, or the LEFT ARROW to choose the left 

door. You will then see either a green upward arrow indicating that you win 10 points, or 

a red downward arrow indicating that you lose 5 points. These points will go towards 

your point tally, which will determine whether you are entered to win either a $10, $25, 

or $50 gift card. The experimenter will keep track of your points for you. You will be 

given the opportunity to rest every couple of minutes. If you need to rest outside of these 

breaks, or if you have any questions or concerns, please let the experimenter know. First 

you will do a practice session and then the task. To begin the practice session, press the 

SPACEBAR… 
 

Second Doors Task Instructions 

Savor Description: When people experience positive emotions, there are many different 

ways that they might handle that experience. For example, if a student does well on a test, 

they might experience positive emotions associated with doing well and then SAVOR 

those positive emotions. This might involve:  

● showing positive emotions (e.g., smiling) 

● focusing on the experience of those positive emotions (e.g., thinking about how 

well they did on the test).  

● celebrating the positive event with others (e.g., spending time with friends to 

celebrate the good grade).  

● reflecting on the positive event or anticipating more positive events (e.g., thinking 

about the good grade and thinking about how they might do well in the future).  

Let’s make sure you understand SAVORING. Pick the SAVORING items:  

● paying attention and holding on to positive feelings 

● trying to minimize positive feelings 

● thinking that you’re looking forward to lunch 

● sharing your good experience with friends 

● pushing away your positive feelings and focusing on the negative 

If correct, “Correct!” and move on. If incorrect, “Not quite. Remember, savoring is 

focusing on the positive feelings associated with an experience. Try again” 
 

Dampen Description: When people experience positive emotions, there are many 

different ways that they might handle that experience. For example, if a student does well 

on a test, they might experience positive emotions associated with that achievement and 

then DAMPEN them. This might involve:  

● hiding the positive emotions (e.g., hiding a smile) 

● thinking about things unrelated to the positive emotions (e.g., worrying about how 

they will perform on the next test) 

● paying attention to the negative aspects of the positive experience (e.g., thinking 

about how they could have done even better) 

● thinking the cause of the positive experience was probably external or just luck 
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and won’t happen again (e.g., thinking they only did well on the test because it 

was easy, and that they won’t do well in the future)  

Let’s make sure you understand DAMPENING. Pick the DAMPENING items:  

● paying attention and holding on to positive feelings 

● trying to minimize positive feelings 

● thinking that you’re looking forward to lunch 

● sharing your good experience with friends 

● pushing away your positive feelings and focusing on the negative 

If correct, “Correct!” and move on. If incorrect, “Not quite. Remember, dampening is 

minimizing positive feelings. Try again” 
 

Instructions: You will now complete the same task as before. Choose to look behind one 

of the doors by pressing the RIGHT ARROW to choose the right door, or the LEFT 

ARROW to choose the left door. You will then see either a green upward arrow 

indicating that you win 10 points, or a red downward arrow indicating that you lose 5 

points. These points will go towards your point tally, which will determine whether you 

are entered to win either a $10, $25, or $50 gift card. The experimenter will keep track of 

your points for you. You will be given the opportunity to rest every couple of minutes. If 

you need to rest outside of these breaks, or if you have any questions or concerns, please 

let the experimenter know. Press the SPACEBAR to continue… 
 

This time, when you receive an UPWARD GREEN ARROW, indicating that you win 10 

points, we want you to do your best to SAVOR/DAMPEN that positive experience of 

winning points and the positive emotions you might feel that go along with it. Do you 

understand what we are asking you to do? If yes, press the SPACEBAR to continue. If 

no, please ask the experimenter to clarify. 

 
Figure 1. Instructions and order and timing of a single trial in the first Doors Guessing 

Task.   
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Appendix B: Measures 

 

Mood and Anxiety Symptom Questionnaire (MASQ) 

 

Use the choice that best describes how much you have felt or experienced things this way 

during the past week, including today. 

 

1 2 3 4 5 

Not at all A little bit Moderately Quite a bit Extremely 

 

 

General Distress Scale 

1. Felt hopeless 

2. Felt dissatisfied with everything 

3. Felt depressed 

4. Felt worthless 

5. Felt like a failure 

6. Felt discouraged 

7. Felt afraid 

8. Was disappointed in myself 

9. Felt sad 

10. Felt uneasy 

11. Felt pessimistic about the future 

12. Felt like something awful was going to happen 

13. Felt tense or “high-strung” 

14. Blamed myself for a lot of things 

15. Felt keyed up, “on edge” 

16. Felt confused 

17. Worried a lot about things 

18. Felt nervous 

19. Felt inferior to others 

20. Felt irritable 

21. Felt like crying 

22. Was unable to relax 

23. Felt very restless 

24. Had a lump in my throat 

25. Had trouble making decisions 

26. Had trouble concentrating 

27. Had trouble paying attention 

28. Got tired or fatigued easily  

29. Had trouble staying asleep 

30. Had trouble falling asleep 

31. Had trouble remembering things 

32. Muscles were tense or sore 

33. Felt sluggish or tired 

34. Did not have much of an appetite 
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35. Felt nauseous 

36. Slept very well 

37. Had an upset stomach 

38. Had diarrhea 

 

Anhedonic Depression Scale 

1. Felt really good about myself  

2. Felt really “up” or lively  

3. Felt confident about myself 

4. Felt like I had many interesting things to do 

5. Felt really happy 

6. Felt like I had a lot of energy 

7. Felt optimistic 

8. Felt like I had a lot to look forward to 

9. Felt successful 

10. Was proud of myself 

11. Felt very clearheaded 

12. Look forward to things with enjoyment 

13. Felt hopeful about the future 

14. Thoughts and ideas came to me very easily 

15. Felt like I had accomplished a lot 

16. Felt like I could do everything I needed to do 

17. Felt like I was having a lot of fun 

18. Felt really talkative 

19. Seemed to move quickly and easily 

20. Felt cheerful 

21. Was able to laugh easily  

22. Felt very alert 

23. Felt like being with other people 

24. Felt really slowed down 

25. Felt like nothing was very enjoyable 

26. Felt like there wasn’t anything interesting or fun to do 

27. Felt like it took extra effort to get started 

28. Felt unattractive 

29. Felt withdrawn from other people 

30. Felt really bored 

31. Felt like being by myself 

32. Felt like I didn’t need much sleep  

33. Thought about death or suicide 

 

Anxious Arousal Scale  

1. Felt dizzy or lightheaded 

2. Had hot or cold spells 

3. Hands were cold or sweaty  

4. Hands were shaky 

5. Had a very dry mouth 
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6. Was trembling or shaking 

7. Muscles twitched or trembled 

8. Felt numbness or tingling in my body  

9. Felt faint 

10. Had to urinate frequently 

11. Heart was racing or pounding 

12. Was short of breath 

13. Had trouble swallowing 

14. Felt like I was choking 

15. Had pain in my chest 

16. Felt like I was going crazy 

17. Was afraid I was going to lose control 

18. Startled easily  

19. Was afraid I was going to die 
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The Positive and Negative Affect Schedule (PANAS; Watson et al., 1988) 

PANAS Questionnaire 

 

This scale consists of a number of words that describe different feelings and emotions. 

Read each item and then list the number from the scale below next to each word. Indicate 

to what extent you feel this way right now, that is, at the present moment OR indicate the 

extent you have felt this way over the past week (circle the instructions you followed 

when taking this measure) 

 

1   2    3    4    5 

Very Slightly       A Little          Moderately           Quite a Bit               Extremely  

or not at all 

 

_________ 1. Interested      _________ 11. Irritable 

_________ 2. Distressed      _________ 12. Alert 

_________ 3. Excited      _________ 13. Ashamed 

_________ 4. Upset       _________ 14. Inspired 

_________ 5. Strong       _________ 15. Nervous 

_________ 6. Guilty       _________ 16. Determined 

_________ 7. Scared       _________ 17. Attentive 

_________ 8. Hostile       _________ 18. Jittery 

_________ 9. Enthusiastic      _________ 19. Active 

_________ 10. Proud       _________ 20. Afraid 

 

Scoring Instructions: 

 

Positive Affect Score: Add the scores on items 1, 3, 5, 9, 10, 12, 14, 16, 17, and 19. 

Scores can range from 10 – 50, with higher scores representing higher levels of positive 

affect.  

 

Negative Affect Score: Add the scores on items 2, 4, 6, 7, 8, 11, 13, 15, 18, and 20. 

Scores can range from 10 – 50, with lower scores representing lower levels of negative 

affect.  

 

Copyright © 1988 by the American Psychological Association. Reproduced with 

permission. The official citation that should be used in referencing this material is 

Watson, D., Clark, L. A., & Tellegan, A. (1988). Development and validation of brief 

measures of positive and negative affect: The PANAS scales. Journal of Personality and 

Social Psychology, 54(6), 1063–1070. 
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Emotion Regulation Questionnaire (ERQ) 

Gross & John 

9/03 

 

The Emotion Regulation Questionnaire is designed to assess individual differences in the 

habitual use of two emotion regulation strategies: cognitive reappraisal and expressive 

suppression. 

 

Instructions and Items 

 

We would like to ask you some questions about your emotional life, in particular, how 

you control (that is, regulate and manage) your emotions. The questions below involve 

two distinct aspects of your emotional life. One is your emotional experience, or what 

you feel like inside. The other is your emotional expression, or how you show your 

emotions in the way you talk, gesture, or behave. Although some of the following 

questions may seem similar to one another, they differ in important ways. For each item, 

please answer using the following scale: 

 

1---------------2----------------3----------------4----------------5----------------6----------------7 

strongly                             neutral                      strongly 

disagree               agree 

 

1. ____ When I want to feel more positive emotion (such as joy or amusement), I change 

what I’m thinking about. 

2. ____ I keep my emotions to myself. 

3. ____ When I want to feel less negative emotion (such as sadness or anger), I change 

what I’m thinking about. 

4. ____ When I am feeling positive emotions, I am careful not to express them. 

5. ____ When I’m faced with a stressful situation, I make myself think about it in a way 

that helps me stay calm. 

6. ____ I control my emotions by not expressing them. 

7. ____ When I want to feel more positive emotion, I change the way I’m thinking about 

the situation. 

8. ____ I control my emotions by changing the way I think about the situation I’m in. 

9. ____ When I am feeling negative emotions, I make sure not to express them. 

10. ____ When I want to feel less negative emotion, I change the way I’m thinking about 

the situation. 

 

Note 

Do not change item order, as items 1 and 3 at the beginning of the questionnaire define 

the terms “positive emotion” and “negative emotion”. 

 

Scoring (no reversals) 

 

Reappraisal Items: 1, 3, 5, 7, 8, 10; Suppression Items: 2, 4, 6, 9. 
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English Version of the ERP-R 

 

1. You have just finished an important but particularly boring task that you kept 

putting off (repainting, spring cleaning, an assignment, ...). You feel satisfied with 

your work and relieved. In a word, you are content.  

Among the following suggestions, please select the reaction(s) that best reflects 

how respond to this type of situation. Choose as many as apply. 

a. You cannot relax completely. Quite quickly, concerns/preoccupations 

and/or things you still need to do occupy your mind. (Distraction) 

b. You tell or show your loved ones what you have accomplished today. 

(Capitalizing) 

c. You breathe a sigh of relief and you give yourself a moment of relaxation. 

(Behavioral Display) 

d. You are content but you cannot help but go over some negative details of 

your work (e.g., time spent on the task, small imperfections, finishes, ...). 

(Fault Finding) 

e. You savor the moment. You contemplate your work and you have 

thoughts like "A job well done!" (Be Present) 

f. You think it's a miracle to have come to the end of this job. It’s rare when 

you finally finish a task that bores you and you think it will not happen 

again anytime soon. (Negative Mental Time Travel) 

g. You think back to the hours of work spent on this task. Thanks to your 

patience and perseverance, you have reached your goal. That goes to 

show, efforts are always rewarded! (Positive Mental Time Travel) 

h. You do not give yourself time to catch your breath and you undertake 

another task directly. (Suppression). 

 

2. You participated in the last draw of the national lottery because there was a big 

prize in play. You are at a friend’s house and you ask them to watch the results of 

the draw on the TV even if you do not believe too much. The excitement starts to 

invade you because you notice, with amazement, that 4 of the numbers you have 

played are out! You won about $1,000.  

Among the following suggestions, please select the response (s) that best reflects 

how you respond to this type of situation. Choose as many as apply. 

a. You jump for joy, express your excitement by repeating the whole evening 

that you are lucky. (Behavioral Display) 

b. In the days that follow, you think about what you can do with this money. 

You can imagine spending 10 days in the sun during the next vacation, 

discover a fancy restaurant, treat yourself to a spa day, ... (Positive Mental 

Time Travel). 

c. You cannot fully enjoy the moment because other things occupy your 

mind (e.g., problem with a loved one, atmosphere at work, ...). 

(Distraction). 

d. You share this joy with your friends, you show them the announcement 

and you call your relatives to announce the news. (Capitalizing). 
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e. You try not to express your emotion and keep it to yourself because “you 

shouldn’t get carried away in front of people.” Plus, you do not want your 

friends to be jealous of you. (Suppression) 

f. You feel happy and enjoy the moment around a good glass of champagne 

(for example). It is not every day that you get to cash almost 1 month of 

salary without doing anything! (Be Present). 

g. You tell yourself that $1,000 is pretty good. Nevertheless, you cannot help 

but think that you were an inch away from winning the big prize! You 

may also think that this money will not solve your problems and/or that 

you feel compelled to offer your friends a good night out, which would 

prevent you from enjoying the full prize. (Fault Finding) 

h. You think it's too good to be true ... Easy come, easy go, and luck never 

lasts. You are already anticipating future problems. (Negative Mental 

Time Travel) 

 

3. You have a romantic weekend. The setting is idyllic. Your partner is radiant and 

you feel particularly happy.  

Among the following suggestions, please select the response(s) that best reflects 

how you respond to this type of situation. Choose as many as apply. 

a. Despite a very pleasant weekend, you cannot help but dwell on the few 

negative details that prevent your visit from being perfect. (Fault Finding) 

b. You try to fully savor this moment by putting everything else aside. (Be 

Present) 

c. The weekend is perfect. It's too good to be true. You fear the rude 

awakening of returning to your normal life. (Negative Mental Time 

Travel) 

d. You laugh, joke, hug your partner, ... In short, you let yourself go and you 

fully express your joy. (Behavioral Display) 

e. Once alone, you think back to the good times spent together and/or the 

reasons that make your relationship so precious. (Positive Mental Time 

Travel) 

f. You have a good time, but for various reasons (e.g., fear of ridicule, it's 

not your style, guilt, ...) you try not to let yourself get carried away, and 

you try to contain your joy. (Suppression) 

g. In the days that follow, you share this good time with your loved ones (or 

diary). (Capitalizing) 

h. The weekend is perfect. However, you can not completely ignore your 

preoccupations of the moment (e.g., work, family, ...). (Distraction) 

 

4. On your last day of vacation in a foreign country, you take a stroll with friends. 

After a few hours of walking, you discover a waterfall quite by chance. The place 

is beautiful and wild. Water, abundant greenery, sunset, sounds, ... You are totally 

amazed by the beauty of the landscape.  

Among the following suggestions, please select the response(s) that best reflects 

how you respond to this type of situation. Choose as many as apply. 
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a. The landscape is idyllic, pity that your feet are sore, that it is a little chilly 

or even that there are mosquitoes ... The small inconveniences of this kind 

prevent you from fully appreciating the situation. (Fault Finding) 

b. You express your astonishment in your own way (e.g., you laugh, you 

scream, you shed a tear, you jump into the waterfall, ...). (Behavioral 

Display) 

c. The place is beautiful but you contain your emotions: you prefer to be 

reserved in public. (Suppression) 

d. In the days that follow, you take pleasure in remembering the beauty of 

the places and/or seeing and reviewing the photos. (Positive Mental Time 

Travel) 

e. You share this emotion with the people who accompany you. In the days 

that follow, you recommend this place to your friends. (Capitalizing) 

f. The experience is spoiled by the thought that this is your last day of 

vacation and that such a moment will not happen anytime soon. (Negative 

Mental Time Travel) 

g. You let all your senses soak up the place to fully savor this moment. (Be 

Present) 

h. The place is beautiful but you do not forget to think about the itinerary of 

the return, the evening meal and/or the work that starts again tomorrow. 

(Distraction).  

 

5. After months of hard work, you finally get the diploma or promotion of your 

dreams. It was not easy and you have much merit to have arrived so far. You are 

very proud. Relatives gathered to organize a small party in your honor.  

Among the following suggestions, please select the response(s) that best reflects 

how you respond to this type of situation. Choose as many as apply. 

a. During the party, you cannot stop thinking about other things (e.g., 

apprehension related to your new status, personal worries, ...). 

(Distraction) 

b. In the days that follow, you regularly think about your success: efforts and 

qualities that you had to show, pride of some relatives, prospects for the 

future, ... (Positive Mental Time Travel) 

c. While everyone congratulates you, you think maybe you don’t deserve it. 

It was surely a stroke of luck and it is not likely to happen again. 

(Negative Mental Time Travel) 

d. You are proud of yourself and you let yourself go to show it (e.g., screams 

/ crying of joy, gestures of victory, ...). (Behavioral Display) 

e. Despite the pleasure of success, part of you cannot help but think that you 

could have done better. (Fault Finding) 

f. It is your moment of glory and you take full advantage of it. You worked 

hard and you deserve all these praises. (Be Present) 

g. You are proud of yourself, but for various reasons (e.g., fear of ridicule, 

modesty, reserve, ...) you prevent yourself from fully expressing your 

pride or celebrating your success. (Suppression) 



POSITIVE EMOTION REGULATION AND THE REWP 84 

h. In the days that follow, you announce the good news and share your 

success with your friends. (Capitalizing) 

 

6. A friend has just won an extravagant trip for two on a paradise island. He/she 

announces that he/she would like you to accompany him/her. You really needed a 

vacation and you are extremely grateful to him/her. 

Among the following suggestions, please select the response (s) that best reflects 

how you respond to this type of situation. Choose as many as apply. 

a. Even though this announcement pleases you, your concerns of the moment 

(e.g., personal or professional worries, stress, ...) prevent you from 

enjoying the moment. (Distraction) 

b. You allow yourself to show him/her your gratitude and affection (e.g., 

thanks, embraces, invitation to the restaurant, ...). (Behavioral Display) 

c. Even before the departure, you are already apprehensive about the hard 

return to reality. These eight days will pass by so quickly and this type of 

holiday will certainly not happen anytime soon. (Negative Mental Time 

Travel) 

d. You savor this gift. (Be Present) 

e. You are very grateful to your friend. However, in the days that follow, you 

cannot avoid thinking of certain negative elements that prevent you from 

being fully satisfied (e.g., this isn’t the destination you would have chosen, 

you need to make tons of changes to your plans due to the travel dates, 

you’ll have to find some way to pay back your friend ...). (Fault Finding) 

f. You think of how lucky you are to have such a friend and you realize that 

this gesture helps to strengthen your friendship and/or you already think of 

all the pleasant things you will be able to do during this trip. (Positive 

Mental Time Travel) 

g. You talk about yourself traveling and you praise your friend's generosity. 

(Capitalizing). 

h. You want to fully express your gratitude to your friend, but various 

reasons (e.g., discomfort, fear of ridicule, shyness, ...) prevent you from 

demonstrating your feelings. (Suppression) 

 

 

  



POSITIVE EMOTION REGULATION AND THE REWP 85 

Appendix C: Exploratory Analyses 

 

Table 14. Regression statistics for predicting RewP amplitude (FCz only) from depressive 

symptoms. 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 3.47 0.28 12.46 2.00e-16*** 

General Distress -0.01 0.01 -0.57 0.57 

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 3.47 0.28 12.43 2.00e-16*** 

Anhedonic Depression 0.00 0.01 0.30 0.77 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 15. Regression statistics for predicting RewP amplitude (FCz only) from dampening 

(both not accounting and accounting for depressive symptoms).  

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 3.47 0.28 12.43 2.00e-16*** 

Step 1: Composite Dampening -0.02 0.08 -0.20 0.84 

Step 2a: General Distress -0.01 0.01 -0.58 0.73 

Step 2b: Anhedonic Depression 0.01 0.01 0.45 0.65 

Step 3a: Composite Dampening 

x General Distress 
0.00 0.00 0.24 0.81 

Step 3b: Composite Dampening 

x RewP Amplitude 
0.11 0.21 0.54 0.59 

   

Note: * p<.05 ** p<.01 *** p<.001 

  



POSITIVE EMOTION REGULATION AND THE REWP 87 

Table 16. Regression statistics for predicting General Distress from dampening and RewP 

amplitude (FCz only). 

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 2.29 3.69 0.62 0.54 

Composite Dampening 2.79 0.92 3.02 0.003** 

RewP Amplitude -0.55 0.85 -0.65 0.52 

Composite Dampening x 

RewP Amplitude 
0.11 0.21 0.54 0.59 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 17. Regression statistics for predicting Anhedonic Depression from dampening and 

RewP amplitude (FCz only). 

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 0.28 3.88 0.07 0.94 

Composite Dampening 0.97 0.97 1.00 0.32 

RewP Amplitude -0.02 0.89 -0.02 0.98 

Composite Dampening x 

RewP Amplitude 
0.36 0.22 1.64 0.10 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 18. Regression statistics for predicting RewP amplitude (FCz only) from diversity 

of dampening and savoring strategy use. 

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 3.47 0.28 12.43 2.00e-16*** 

Dampening Diversity -0.05 0.21 -0.23 0.82 

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 3.47 0.28 12.44 2.00e-16*** 

Savoring Diversity 0.21 0.73 0.28 0.78 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 19. Regression statistics for predicting RewP amplitude (FCz only) from savor and 

dampen success success. 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) -3.19 1.76 -1.81 0.08 

Savor Success 0.45 0.39 1.17 0.25 

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) -1.18 2.17 -0.54 0.59 

Dampen Success 0.01 0.45 0.02 0.98 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 20. Regression statistics for predicting RewP amplitude (FCz only) from depressive 

symptoms.  

  

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) -0.85 0.52 -1.63 0.11 

General Distress 0.00 0.01 -0.01 0.99 

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) -0.13 0.63 -0.21 0.84 

Anhedonic Depression -0.01 0.01 -1.28 0.21 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 21. MLM statistics for predicting RewP amplitude by trial bin.  

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 3.13 0.27 83.00 11.60 <2.00e-16*** 

Trials 1-50 0.20 0.12 5924.00 1.71 0.09 

Trials 51-100 -0.26 0.12 5924.00 -2.27 0.02* 

Trials 101-150 -0.77 0.12 5924.00 -6.64 3.40e-11*** 

Trials 151-200 -1.06 0.12 5924.00 -9.15 <2.00e-16*** 
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Table 22. Mean differences between average RewP amplitude by trial bin. 

 Estimate Standard 

Error 

df t-

value 

Lower 

CI 

Upper 

CI 

p-value 

Trials 1-50 – 

Trials 51-100 

-0.50 0.012 5924.00 -3.98 -0.69 -0.23 1.00e-04*** 

Trials 51-100 – 

Trials 101-150 

-0.50 0.12 5924.00 -4.37 -0.73 -0.28 <2.00e-16*** 

Trials 101-150 – 

Trials 151-200  

0.30 0.12 5924.00 2.51 0.06 0.52 0.01* 
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Table 23. MLM statistics for predicting RewP (first quarter of trials only) from depressive 

symptoms. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 3.32 0.38 66.61 8.78 9.77e-13*** 

General Distress 0.01 0.01 92.96 0.60 0.55 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 3.32 0.38 66.76 8.78 9.94e-13*** 

Anhedonic Depression 0.00 0.01 92.95 0.24 0.81 

Note: * p<.05 ** p<.01 *** p<.001 

  



POSITIVE EMOTION REGULATION AND THE REWP 95 

Table 24. MLM statistics for predicting RewP (first quarter of trials only) from dampening 

(both not accounting and accounting for depressive symptoms).  

 

 Estimate Standard 

Error 

Df t-

value 

Pr(>|t|) 

(Intercept) 
0.32 0.38 66.76 8.78 

9.95e-

13*** 

Step 1: Composite 

Dampening 
-0.02 0.09 92.97 -0.23 0.82 

Step 2a: General Distress 0.02 0.02 90.94 0.99 0.32 

Step 2b: Anhedonic 

Depression 
0.00 0.02 90.94 0.33 0.74 

Step 3a: Composite 

Dampening x General 

Distress 

0.00 0.00 90.97 -1.08 0.2 

Step 3b: Composite 

Dampening x Anhedonic 

Depression 

0.00 0.00 90.94 0.02 0.98 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 25. Linear regression statistics for predicting General Distress from dampening and 

RewP (first quarter of trials only). 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 22.92 5.09 4.50 1.98e-05*** 

Composite Dampening 3.63 0.80 4.55 1.66e-05*** 

RewP Amplitude 1.26 1.19 1.06 0.29 

Composite Dampening x 

RewP Amplitude 
-0.13 0.18 -0.72 0.47 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 26. Linear regression statistics for predicting Anhedonic Depression from 

dampening and RewP (first quarter of trials only). 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 42.48 5.42 7.80 1e-11*** 

Composite Dampening 2.05 0.85 2.41 0.02* 

RewP Amplitude -0.06 1.27 -0.04 0.97 

Composite Dampening x 

RewP Amplitude 
0.06 0.19 0.29 0.77 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 27. MLM statistics for predicting RewP (first quarter of trials only) from diversity 

of dampening and savoring strategy use. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 3.32 0.38 66.74 8.78 9.92e-13*** 

Dampening Diversity -0.08 0.24 93.03 -0.32 0.75 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 3.32 0.38 66.35 8.81 8.92e-13*** 

Savoring Diversity 0.83 0.86 93.10 0.96 0.34 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 28. MLM statistics for predicting RewP (first quarter of trials only) from savor and 

dampen success. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -6.15 3.04 29.02 -2.02 0.05 

Savor Success 1.38 0.67 29.01 2.07 0.05* 

  

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -1.99 2.59 28.37 -0.77 0.45 

Dampen Success 0.38 0.54 28.03 0.71 0.49 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 29. MLM statistics for predicting RewP (first quarter of trials only) from depressive 

symptoms.  

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 0.07 0.75 97.73 0.10 0.93 

General Distress 0.00 0.02 93.06 0.23 0.82 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 0.60 0.91 96.68 0.67 0.51 

Anhedonic 

Depression 
-0.01 0.02 93.10 -0.48 0.63 
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Table 30. MLM statistics for predicting post-feedback amplitude (wins only) from 

depressive symptoms. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 7.91 0.71 15.80 11.19 6.47e-09*** 

General Distress 0.02 0.02 93.01 1.14 0.26 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 7.91 0.71 15.72 11.21 6.66e-09*** 

Anhedonic Depression 0.02 0.02 93.00 1.45 0.15 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 31. MLM statistics for predicting post-feedback amplitude (wins only) from 

dampening (both not accounting and accounting for depressive symptoms).  

 

 Estimate Standard 

Error 

Df t-

value 

Pr(>|t|) 

(Intercept) 
7.91 0.71 15.83 11.18 

6.37e-

09*** 

Step 1: Composite 

Dampening 
-0.11 0.11 93.02 -0.996 0.32 

Step 2a: General Distress 0.03 0.02 90.99 1.85 0.07 

Step 2b: Anhedonic 

Depression 
0.03 0.02 90.99 1.97 0.05 

Step 3a: Composite 

Dampening x General Distress 
0.00 0.00 91.01 -0.09 0.93 

Step 3b: Composite 

Dampening x Anhedonic 

Depression 

0.01 0.01 90.99 1.21 0.23 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 32. Linear regression statistics for predicting General Distress from dampening and 

post-feedback amplitude (wins only). 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 21.34 8.52 2.51 0.01* 

Composite Dampening 2.66 1.43 1.87 0.07 

RewP Amplitude 0.64 0.98 0.65 0.52 

Composite Dampening x 

RewP Amplitude 
0.10 0.18 0.55 0.58 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 33. Linear regression statistics for predicting Anhedonic Depression from 

dampening and post-feedback amplitude (wins only). 

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 42.23 8.92 4.73 8.11e-06*** 

Composite Dampening 0.29 1.49 0.19 0.85 

RewP Amplitude -0.10 1.03 -0.10 0.92 

Composite Dampening x 

RewP Amplitude 
0.28 0.18 1.52 0.13 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 34. MLM statistics for predicting post-feedback amplitude (wins only) from 

diversity of dampening and savoring strategy use. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 7.91 0.71 15.83 11.18 6.36e-09*** 

Dampening Diversity -0.28 0.29 93.06 -0.98 0.33 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 7.92 0.71 15.89 11.18 6.16e-09*** 

Savoring Diversity 0.61 1.02 93.11 0.60 0.55 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 35. MLM statistics for predicting post-feedback amplitude (wins only) from savor 

and dampen success. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -4.43 1.28 29.48 -3.46 0.002** 

Savor Success 0.60 0.28 29.05 2.15 0.04* 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -3.61 1.63 28.49 -2.21 0.04* 

Dampen Success 0.20 0.34 28.01 0.59 0.56 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 36. MLM statistics for predicting post-feedback amplitude (wins only) from 

depressive symptoms.  

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -1.50 0.43 99.84 -3.48 0.001*** 

General Distress -0.01 0.01 93.04 -1.27 0.21 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -0.99 0.51 100.06 -1.94 0.06 

Anhedonic Depression -0.02 0.01 93.05 -2.14 0.04* 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 37. MLM statistics for predicting post-feedback amplitude (losses only) from 

depressive symptoms. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 5.16 0.60 16.4 8.56 1.89e-07*** 

General Distress 0.02 0.01 93.01 1.48 0.14 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 5.16 0.60 16.48 8.55 1.84e.07*** 

Anhedonic Depression 0.02 0.01 93.00 1.17 0.25 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 38. MLM statistics for predicting post-feedback amplitude (losses only) from 

dampening (both not accounting and accounting for depressive symptoms).  

 

 Estimate Standard 

Error 

Df t-

value 

Pr(>|t|) 

(Intercept) 
5.16 0.60 16.46 8.56 

1.85e-

07*** 

Step 1: Composite 

Dampening 
-0.12 0.10 93.01 -1.25 0.22 

Step 2a: General Distress 0.04 0.02 90.99 2.39 0.02* 

Step 2b: Anhedonic 

Depression 
0.03 0.02 90.99 1.97 0.05 

Step 3a: Composite 

Dampening x General Distress 
0.00 0.00 91.01 -0.02 0.98 

Step 3b: Composite 

Dampening x Anhedonic 

Depression 

0.01 0.01 90.99 1.21 0.23 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 39. Linear regression statistics for predicting General Distress from dampening and 

post-feedback amplitude (losses only). 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 22.40 6.39 3.51 0.001*** 

Composite Dampening 2.39 1.14 2.10 0.04* 

RewP Amplitude 0.71 1.03 0.68 0.50 

Composite Dampening x 

RewP Amplitude 
0.23 0.21 1.09 0.28 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 40. Linear regression statistics for predicting Anhedonic Depression from 

dampening and post-feedback amplitude (losses only). 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 39.47 6.89 5.73 1.28e-07*** 

Composite Dampening 1.38 1.23 1.13 0.26 

RewP Amplitude 0.39 1.11 0.35 0.73 

Composite Dampening x 

RewP Amplitude 
0.21 0.22 0.92 0.36 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 41. MLM statistics for predicting post-feedback amplitude (losses only) from 

diversity of dampening and savoring strategy use. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 5.16 0.60 16.46 8.55 1.85e-07*** 

Dampening Diversity -0.32 0.25 93.06 -1.27 0.21 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 5.16 0.61 16.59 8.54 1.78e-07*** 

Savoring Diversity 0.51 0.90 93.11 0.57 0.57 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 42. MLM statistics for predicting post-feedback amplitude (losses only) from savor 

and dampen success. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -1.73 1.42 29.04 -1.21 0.24 

Savor Success 0.20 0.31 29.03 0.63 0.54 

  

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -2.69 1.03 28.01 -2.61 0.01* 

Dampen Success 0.14 0.21 27.97 0.66 0.52 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 43. MLM statistics for predicting post-feedback amplitude (losses only) from 

depressive symptoms.  

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -0.89 0.35 96.93 -2.55 0.01* 

General Distress -0.01 0.01 93.02 -1.72 0.09 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -1.08 0.43 95.96 -2.51 0.01* 

Anhedonic 

Depression 
-0.01 0.01 93.06 -0.84 0.40 
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Table 44. MLM statistics for predicting RewP (individually quantified) from depressive 

symptoms. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 2.03 0.45 98.85 6.76 9.77e-10*** 

General Distress 0.00 0.01 93.00 -0.03 0.97 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 2.66 0.54 100.04 4.97 2.73e-06*** 

Anhedonic Depression 0.00 0.00 93.00 0.76 0.45 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 45. MLM statistics for predicting RewP (individually quantified) from dampening 

(both not accounting and accounting for depressive symptoms).  

 

 Estimate Standard 

Error 

Df t-

value 

Pr(>|t|) 

(Intercept) 
2.98 0.37 90.51 8.17 

1.76e-

12*** 

Step 1: Composite 

Dampening 
0.01 0.06 93.01 0.14 0.82 

Step 2a: General Distress 0.01 0.02 91.02 0.57 0.57 

Step 2b: Anhedonic 

Depression 
0.00 0.01 91.01 -0.13 0.90 

Step 3a: Composite 

Dampening x General 

Distress 

0.00 0.00 91.01 -0.86 0.39 

Step 3b: Composite 

Dampening x Anhedonic 

Depression 

0.00 0.00 90.99 0.88 0.38 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 46. Linear regression statistics for predicting General Distress from dampening and 

RewP (individually quantified). 

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 24.79 6.37 3.89 0.0002*** 

Composite Dampening 3.68 0.96 3.84 0.0002*** 

RewP Amplitude 0.75 1.83 0.41 0.68 

Composite Dampening x 

RewP Amplitude 
-0.15 0.26 -0.58 0.56 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 47. Linear regression statistics for predicting Anhedonic Depression from 

dampening and RewP (individually quantified). 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 42.56 6.73 6.33 9.3e-09*** 

Composite Dampening 1.71 1.01 1.68 0.10 

RewP Amplitude -0.15 1.94 -0.08 0.94 

Composite Dampening x 

RewP Amplitude 
0.17 0.27 0.63 0.53 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 48. MLM statistics for predicting RewP (individually quantified) from diversity of 

dampening and savoring strategy use. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 2.89 0.45 98.91 6.44 4.34e-09*** 

Dampening Diversity 0.06 0.16 93.06 0.36 0.72 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 2.70 2.21 93.90 1.22 0.225 

Savoring Diversity 0.08 0.57 93.11 0.14 0.87 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 49. MLM statistics for predicting RewP (individually quantified) from savor and 

dampen success. 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -2.64 1.41 29.23 -1.88 0.07 

Savor Success 0.34 0.31 29.04 1.09 0.29 

  

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -1.25 1.72 28.24 -0.72 0.28 

Dampen Success 0.08 0.36 28.02 0.23 0.82 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 50. MLM statistics for predicting RewP (first quarter of trials only) from depressive 

symptoms.  

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) -0.76 0.43 97.64 -1.75 0.08 

General Distress 0.00 0.01 93.06 -0.04 0.97 

 

 Estimate Standard Error Df t-value Pr(>|t|) 

(Intercept) 0.01 0.52 96.62 0.01 0.99 

Anhedonic 

Depression 
-0.02 0.01 93.08 -1.67 0.10 
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Table 51. Multiple regression statistics for predicting General Distress from RewP 

Amplitude and Expressive Suppression.  

 

 Estimate Standard 

Error 

t-value Pr(>|t|) 

(Intercept) 61.94 11.61 5.33 <.001 *** 

 

RewP 

Amplitude 

-11.94 3.67 -3.25 <.01 ** 

 

Expressive 

Suppression 

-1.27 0.72 -1.76 0.08 

 

RewP 

Amplitude* 

Expressive 

Suppression 

0.71 0.22 3.27 <.01 ** 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 52. Multiple regression statistics for predicting General Distress from RewP 

Amplitude and Cognitive Reappraisal.  

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 21.60 20.43 1.06 0.29 

 

RewP Amplitude 
13.40 5.42 2.47 0.02 * 

 

Cognitive Reappraisal 
0.71 0.67 1.06 0.29 

 

RewP Amplitude* 

Cognitive Reappraisal 

-0.49 0.19 -2.64 0.01 ** 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 53. Multiple regression statistics for predicting General Distress from RewP 

Amplitude and Composite Savoring.  

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 22.17 12.23 1.81 0.07 

 

RewP Amplitude 
9.15 3.32 2.76 0.01 ** 

 

Composite Savoring 
1.32 0.76 1.74 0.08 

 

RewP Amplitude* 

Composite Savoring 

-0.64 0.21 -3.02 <.01 ** 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 54. Multiple regression statistics for predicting Anhedonic Depression from RewP 

Amplitude and Expressive Suppression.  

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 38.78 10.81 3.59 <.001 *** 

 

RewP Amplitude 
-6.91 3.42 -2.02 0.05 * 

 

Expressive Suppression 
0.80 0.67 1.19 0.24 

 

RewP Amplitude* 

Expressive Suppression 

0.44 0.20 2.17 0.03 * 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 55. Multiple regression statistics for predicting Anhedonic Depression from RewP 

Amplitude and Cognitive Reappraisal.  

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 0.77 18.02 0.04 0.97 

 

RewP Amplitude 
25.07 4.78 5.25 <.001 *** 

 

Cognitive Reappraisal 
1.69 0.59 2.86 0.01 ** 

 

RewP Amplitude* 

Cognitive Reappraisal 

-0.86 0.16 -5.27 <.001 *** 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Table 56. Multiple regression statistics for predicting Anhedonic Depression from RewP 

Amplitude and Composite Savoring.  

 

 Estimate Standard Error t-value Pr(>|t|) 

(Intercept) 68.10 11.12 6.12 <.001 *** 

 

RewP Amplitude 
5.48 3.02 1.82 0.07 

 

Composite Savoring 
-1.14 0.69 -1.64 0.10 

 

RewP Amplitude* 

Composite Savoring 

-0.33 0.19 -1.71 0.09 

 

Note: * p<.05 ** p<.01 *** p<.001 
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Appendix D: Tabled Literature Review Summary 

 

Chart of Literature Reviewed, Relevant Findings, and Potential Problems 

 

Foundational research on depression, anhedonia, positive affect, and negative affect 

 

Citation Constructs 

Defined 

Relevant Findings Issues/Potential 

Problems 

Bourke, 

Douglas, and 

Porter, 2010 

 Review of emotional face 

processing in depression. 

Depressed individuals more 

likely than healthy individuals 

to interpret neutral or 

ambiguous stimuli negatively 

(negative response bias). They 

also have difficulty 

recognizing sad facial 

expressions.  

 

Clark & 

Watson, 1991 

NA: the extent to 

which a person is 

feeling upset or 

unpleasantly 

engaged rather 

than peaceful, and 

encompasses 

various aversive 

states including 

upset, angry, 

guilty, afraid, sad, 

scornful, 

disgusted, worried 

 

PA: the extent to 

which a person 

feels a zest for life 

and is most clearly 

defined by such 

expressions of 

energy and 

pleasurable 

engagement as 

active, delighted, 

interested, 

enthusiastic, and 

proud 

Trait NA is associated with 

both anxiety and depression 

 

Reduced PA is uniquely 

associated with depression 

 

Physiological hyperarousal is 

uniquely associated with 

anxiety 

 

Emphasized a tripartite model 

of depression and anxiety 

Literature 

review of 

depression and 

anxiety 

consists of self-

reports and 

clinical ratings 

of mood 

symptomology. 
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Donohue & 

Pincus, 2007 

 Reviews the (1) societal costs 

of depression, (2) quality of 

treatment for depression, (3) 

impact of treatment for 

depression on the societal cots, 

and (4) barriers to improving 

quality of treatment for 

depression. 

Experimental 

evidence on 

how 

productivity 

costs might 

offset 

treatment costs 

is limited.  

Gotlib & 

Joorman, 

2010 

 Review paper: dysfunctional 

emotion regulation strategies – 

particularly (1) ruminative 

responses to negative mood 

states and negative life events 

and (2) inability to use 

positive and rewarding stimuli 

to regulate negative mood – 

have been found to be highly 

correlated with symptoms and 

diagnosis of Major Depressive 

Disorder (MDD) 

 

Gotlib, 

Krasnoperova, 

Yue, and 

Joormann, 

2004 

 Depressed and non-depressed 

participants presented with sad 

and neutral face. Depressed 

participants faster to detect 

dot-probes located where the 

sad face had been displayed, 

supporting that they had an 

attentional bias for sad faces. 

Provides evidence that 

individuals with depression 

selectively attend to negatively 

valenced stimuli.  

 

Gross, 1998 Emotion 

regulation: the 

processes by 

which individuals 

influence which 

emotions they 

have, when they 

have them, and 

how they 

experience these 

emotions. 

Review of emotion regulation 

literature and theory as it 

relates to mood disorders and 

to a variety of psychological 

fields.  

 

Reviews a process model of 

emotion regulation – which 

states that regulation of an 

emotion can occur during (1) 

selection of a situation, (2) 

modification of a situation, (3) 

deployment of attention, (4) 
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change of cognitions, and (5) 

modification of the situation.   

Joormann, 

Siemer, and 

Gotlib, 2007 

 Individuals with a history of 

depression have difficulty 

improving negative moods 

after recovering from 

depressive episode, even with 

positive material. 

 

Sloan, 

Strauss, 

Quick, and 

Sajatovic, 

1997 

 Depressed and non-depressed 

participants presented with 

negative stimuli. Depressed 

participants displayed more 

negative facial expression to 

the stimuli, suggesting 

increased experience of 

negative affect.  

 

 

Dampening and savoring research 

 

Citation Constructs 

Covered 

Constructs 

Defined 

Relevant 

Findings 

Issues/Potential 

Problems 

Bryant 2003 Depression 

Anhedonia 

Positive 

Affect 

Negative 

Affect 

 Savoring was 

positively 

associated with 

affect intensity, 

extraversion, 

optimism, 

internal locus of 

control, self-

control 

behaviors, life 

satisfaction, 

value fulfilment, 

self-esteem, and 

intensity and 

frequency of 

happiness.  

 

Savoring was 

negatively 

correlated with 

neuroticism, 

guilt, physical 

Focused on 

predictive, 

actual, and 

retrospective 

savoring in 

validating the 

Savoring 

Beliefs 

Inventory 

(SBI). These 

subscales were 

not as 

internally 

consistent as 

the total scale 

score.  



POSITIVE EMOTION REGULATION AND THE REWP 131 

and social 

anhedonia, 

hopelessness, 

depression, and 

frequency of 

unhappy and 

neutral affect.  

 

 

Feldman, 

Joorman, & 

Johnson, 

2007 

Depression 

Anhedonia 

Positive 

Affect 

Negative 

Affect 

Dampening: 

using cognitive 

or behavioral 

strategies to 

decrease 

positive moods 

 

Savoring: using 

cognitive or 

behavioral 

strategies to 

increase 

positive moods 

Development of 

a self-report 

measure of 

ruminative and 

dampening 

Responses to 

Positive Affect 

(RPA) 

 

Quoidbach, 

Berry, 

Hansenne, & 

Mikolajczak, 

2010 

Depression 

Anhedonia 

Positive 

Affect 

Negative 

Affect 

Savoring 

strategies:  

Behavioral 

Display-

expressing 

positive 

emotions with 

non-verbal 

behaviors.  

Be Present-

deliberately 

directing 

attention to the 

present pleasant 

experience.  

Capitalizing-

communicating 

and celebrating 

positive events 

with others 

Positive Mental 

Time Travel-

vividly 

remembering or 

Large online 

study assessing 4 

savoring and 4 

dampening 

strategies and 

their association 

with positive 

affect (PA), life 

satisfaction (LS), 

and overall 

happiness.  

 

Being present 

and positive 

mental time 

travel were 

associated with 

PA. Capitalizing 

was associated 

with LS.  

 

Distraction was 

associated with 

lower PA, and 

Non-clinical 

sample.  

 

Relatively few 

outcome 

measures, and 

no clinical 

outcome 

measures. 

 

Diversity score 

unweighted by 

amount of use.  
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anticipating 

positive events.  

 

Dampening 

strategies: 

Suppression- 

prepressing or 

hiding positive 

emotions due to 

shyness, sense 

of modesty, or 

fear 

Distraction-

engaging in 

activities and 

thoughts (often 

worries) 

unrelated to the 

current positive 

event.  

Fault Finding- 

paying attention 

to the negative 

elements of 

otherwise 

positive 

situations or 

focusing on 

what could be 

even better.  

Negative 

Mental Time 

Travel- negative 

reminiscence 

such as 

reflecting on the 

causes of a 

positive event 

with an 

emphasis on 

external 

attribution, and 

negative 

anticipations of 

its future 

consequences. 

fault finding and 

negative mental 

time travel were 

associated with 

lower LS. 

 

Using a diversity 

of strategies was 

associated with 

overall 

happiness.  
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Verstraeten, 

Vasey, Raes, 

Bijttebier, 

2012 

Depression 

Anhedonia 

Positive 

Affect 

Negative 

Affect 

 In adolescents, 

dampening was 

associated with 

hypomanic 

symptoms and 

depressive 

symptoms. 

Small sample.  

 

All self-report. 

Werner-

Seidler, 

Baks, Dunn, 

& Moulds, 

2013 

Depression 

Anhedonia 

Positive 

Affect 

Negative 

Affect 

 Study 1: In 

undergrads, 

dampening was 

associated with 

dysphoria and 

anhedonic 

symptoms.  

 

Study 3: 

Depressed 

community 

sample 

dampened more 

than never-

depressed 

sample but 

didn’t differ 

from recovered 

sample. 

Dampening 

again associated 

with anhedonic 

symptoms.  

 

Did not assess 

comorbidity. 

 

Foundational reward processing literature and behavioral studies: Reviews 

 

Citation Constructs Defined Relevant Findings Issues/Potential 

Problems 

Admon & 

Pizzagalli, 

2015 

Reward processing 

components:  

motivation, 

reinforcement, and 

hedonic capacity 

Depression and sub-clinical 

anhedonia was associated with 

reduced reward sensitivity 

rather than impaired learning 

 

Depressed individuals less 

likely to expend effort for 

reward 
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Anhedonia in depression is not 

necessarily expressed by 

reduction in pleasure, but by an 

impaired ability to modify 

behavior as a function of 

positive reinforcement 

Forbes & 

Dahl, 2012 

 Reviews reward processing in 

adolescent depression.  

 

In adolescents and adults, 

depression associated with low 

striatal response and high 

mPFC response to reward.  

 

Altered reward function seems 

to be a stable characteristic of 

depression for children, 

adolescents, and throughout 

adulthood.  

 

Emphasizes the importance of 

an empirical definition of 

anhedonia and a conceptual 

model for its association with 

reward processing in 

depression.   

 

Forbes & 

Goodman, 

2014 

 Dysfunctional reward 

processing may be an 

endophenotype of depression 

because it has been shown in 

individuals before the onset of 

depression in those at risk for 

depression.  

 

Severity of maternal depression 

associated with youth’s neural 

response to rewards.  

 

Luking, 

Pagliaccio, 

Luby, & 

Barch, 2016 

 Review literature suggesting 

that a blunted striatal response 

to reward is associated with 

MDD and risk for MDD in both 

adults and adolescents.  
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Foundational reward processing literature and behavioral studies: Empirical 

Studies 

 

Citation Constructs Defined Relevant Findings Issues/Potential 

Problems 

Pizzagalli, 

Iosifescu, 

Hallett, 

Ratner, & 

Favo, 2008 

 Depressed and non-depressed 

adults completed a signal 

detection reward task designed 

to assess whether individuals 

will change their behavior (i.e., 

change response patterns) in 

order to receive rewards.  

 

MDD participants showed 

reduced reward responsiveness, 

and this impairment was 

associated with anhedonic 

symptoms.  

Small sample.  

 

Only looked at 

response to 

rewards, not 

losses.  

Treadway, 

Bossaller, 

Shelton, & 

Zald, 2012 

Anhedonia: 

reduced motivation 

and enjoyment of 

positive life 

experiences. 

Depressed and non-depressed 

participants completed an Effort 

Expenditure Rewards Task, 

which assesses how much effort 

individuals were willing to 

expend for various rewards.  

 

MDD participants were less 

willing to expend effort for 

rewards, and showed less 

reward learning (i.e., using 

magnitude and probability of 

rewards to guide behaviors). 

 

 

Psychophysiological reward processing studies (EEG and fMRI) 

 

Citation Study 

Methods 

Constructs 

Defined 

Relevant Findings Issues/Potential 

Problems 

Bress, 

Meyer, & 

Hajcak, 

2015 

EEG 

fMRI 

ERN: Error-

Related Negativity 

 

FN: Feedback 

Negativity 

Twenty-five 11-13 

y.o. completed EEG 

tasks designed to elicit 

ERN (Flanker Task) 

and FN (Doors Task) 

 

Anxiety symptoms 

related to larger ERN 

 

Small cross-

sectional 

sample 
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Depressive symptoms 

related to a smaller FN 

Bress, 

Meyer, & 

Proudfit, 

2015 

EEG 

fMRI 

 Examined FN in a 2-

year longitudinal 

study with N=45 8-13 

y.o. 

 

Magnitude of FN at 

Time 1 predicted 

depressive symptoms 

at Time 2 

 

Supports that FN’s 

relationship with 

depression is 

consistent across 

development 

Normative 

sample 

 

No diagnostic 

measures 

Foti & 

Hajcak, 

2009 

EEG 

fMRI 

Feedback 

Negativity (FN): 

an ERP 

component 

peaking 

approximately 

250ms post-

feedback that is 

sensitive to 

feedback 

indicating rewards 

versus non-

rewards 

Participants with 

varying levels of 

depressive symptoms, 

anxiety, and stress 

completed gambling 

task while ERP’s were 

recorded. 

 

Enhancement of FN to 

non-rewards relative 

to rewards was 

inversely related to 

depression and stress 

reactivity.  

Non-clinical 

sample.  

Foti, 

Kotov, 

Klein, & 

Hajcak, 

2011 

EEG 

fMRI 

 Adolescent girls with 

and without parental 

history of depression 

completed a negative 

mood induction task 

and then a gambling 

task while ERP’s were 

recorded.  

 

High-risk adolescents 

reported greater 

sadness following 

mood induction. In 

high risk group, 

sadness was 

Only female 

participants.  

 

Parental 

depression 

assessed only 

through 

maternal self-

report.  

 

FN only 

measured after 

mood 

induction.  
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associated with a 

blunted FN.  

 

Suggests that high-risk 

adolescents are more 

reactive to negative 

stimuli which alters 

reward processing.  

Foti, 

Weinberg, 

Dien, & 

Hajcak, 

2011 

EEG 

fMRI 

 Participants completed 

gambling task while 

ERP’s were recorded. 

Temporospatial 

principal components 

analysis (PCA) used to 

localized source of 

FN.  

 

Striatum identified as 

likely source of FN. 

Temporospatial 

PCA not the 

most accurate 

way to localize 

the FN; fMRI 

would be 

better. 

Carlson, 

Foti, 

Mujica-

Parodi, 

Harmon-

Jones, & 

Hajcak, 

2011 

EEG 

fMRI 

Neural areas 

related to reward 

processing: 

mesocorticolimbic 

dopamine system 

(includes 

projections from 

ventral tegmental 

area to VS/NA 

and dorsal 

striatum (caudate 

and putamen), and 

to OFC, mPFC, 

and amygdala) 

N=42 adults 

completed Doors Task 

in both fMRI and ERP 

measures 

 

fMRI activation in 

mesocorticolimbic 

reward circuit (VS and 

mPFC) was correlated 

with FN.  

 

Monetary gains 

activate VS, mPFC, 

caudate, amygdala, 

and OFC, and enhance 

FN – and these are 

related.  

 

fMRI and ERP 

measures provide 

correlated and 

complementary 

information. 
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Foti, 

Carlson, 

Sauder, & 

Proudfit, 

2014 

EEG 

fMRI 

 Depressed and non-

depressed participants 

completed a gambling 

tasks in a dual ERP 

and fMRI study.  

 

FN amplitude reduced 

in MDD group, driven 

by an MDD subgroup 

characterized by an 

impaired mood 

reactivity to positive 

events. 

 

Reduced VS 

activation in the same 

MDD subgroup.  

 

Suggests that not all 

MDD is characterized 

by reward 

dysfunction.  

Small sample 

of MDD 

subgroups.  

 

Mood 

reactivity 

assessed with 

single item 

from SCID – 

limited 

reliability. 

 

Impaired mood 

reactivity not 

assessed in 

non-clinical 

sample.  

Forbes, 

May, 

Siegle, 

Ladouceur, 

Ryan, 

Carter, 

…& Dahl, 

2006 

EEG 

fMRI 

 During a reward 

decision-making task, 

adolescents with 

depression showed a 

reduced anterior 

cingulate cortex 

(ACC) activation as 

compared to 

adolescents with 

control adolescents.  

 

The ACC has been 

associated with error 

monitoring, and 

therefore, a decreased 

ACC activation during 

decision-

making/anticipation 

may reflect a lack of 

awareness or concern 

for outcomes and be 

associated with low 

motivation.  

Small sample 

size 

 

Some symptom 

overlap 

between 

groups: 

dysthymia in 

some of the 

anxiety group 

members, and 

externalizing 

problems in 

both clinical 

groups. 

 

Cannot 

separate 

decision-

making and 

anticipation 

from the task 

design.  
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Zhang, 

Chang, 

Guo, 

Zhang, & 

Wang, 

2013 

EEG 

fMRI 

 Meta-analysis of 22 

fMRI studies 

examining reward 

processing. MDD 

characterized by 

reduced activity in 

several brain regions 

in adults, such as 

subcortical and limbic 

areas when processing 

reward feedback 
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