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Depression is a serious mental health concern affecting nearly 20% of the population 

(Kessler, 2002).  A hallmark feature of depression is a prolonged period (i.e., 2 weeks or more) 

of sad mood.  Because of this, recent conceptualizations have described Major Depressive 

Disorder as a dysfunction of emotion regulation (e.g., Kring & Bachorowski, 1999).  However, 

the nature of this emotion regulation dysfunction in MDD is not well understood. The current 

study examined whether experimentally manipulating emotion regulation during a stressful task 

would help depressed individuals more effectively regulate subjective and physiological 

emotional responses.  

Although theorists have speculated that depression may potentiate certain emotional 

states, few empirical studies have been completed. One study found that depressed individuals 

reacted with significantly greater anger in response to a distressing and frustrating task than non-

depressed individuals (Ellis, Fischer & Beevers, 2010). That study suggested that emotion 

regulation difficulties may contribute to the potentiation of some negative emotions, such as 

anger, among depressed individuals. Altering the emotion regulation strategies typically used by 

depressed individuals could therefore attenuate emotional reactivity to stressful experiences.  
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 Gross (1998) posits that emotion regulation can occur at two distinct points--either 

manipulating the input or the output of the emotional process.  He refers to these as antecedent-

focused (e.g., reappraisal of cognitions) or response-focused (e.g., acceptance of experience) 

emotion regulation.  This theoretical framework provides a model through which to examine 

strategies to reduce distress and anger in depression.  Specifically, the current dissertation 

examined the differential effects of manipulating an emotional response before generated 

(reappraisal; antecedent-focused) and after elicited (acceptance; response-focused). 

Depressed and non-depressed individuals were randomized to an emotion regulation 

strategy: reappraisal, acceptance or no strategy. They then completed a standardized, distressing 

task previously shown to potentiate anger (Ellis et al., 2010) and affect physiological responding 

(Matthews & Stoney, 1988).  Subjective (i.e., anger, anxiety) and physiological (i.e., heart rate, 

galvanic skin response, respiration) emotional responses were collected to determine whether 

manipulating emotion regulation attenuates emotional reactivity to the distressing task.   

Results indicated that depressed individuals responded with greater anger, had lower 

galvanic skin conductance response, and persisted for shorter duration on the task than non-

depressed individuals.  Results also indicated that instructions to accept emotions increased 

anger during the task compared to reappraisal or no strategy. However, depression status and 

emotion regulation strategy did not interact, suggesting the effect of emotion regulation strategy 

did not differ across depression groups. Further, there were no differences between strategies for 

task persistence or skin conductance. Results suggest that acceptance is not an effective strategy 

for the acute reduction of anger.  Results also emphasize the importance of anger potentiation 

and distress intolerance and highlight the need for continued work that identifies more effective 

strategies for emotion dysregulation in depression. 
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CHAPTER 1: INTRODUCTION 
 

1.1  Emotion Regulation and Psychopathology 
 
 Emotion regulation has been defined by Gross (1998) as a combination of complex 

processes by which an individual is able to influence, either consciously or unconsciously, their 

emotional experience and expression.  This involves the process of determining what emotions 

are experienced, how long they are experienced, and the intensity to which they are experienced.  

Difficulty with emotion regulation has been implicated in a number of psychopathologies.  

Namely, substance abuse (Hayes, Wilson, Gifford, Follette, & Strosahl, 1996), anxiety (Mennin, 

Heimberg, Turk & Fresco, 2002), bipolar disorder (e.g. Green, Cahill & Malhi, 2007), borderline 

personality disorder (Linehan, 1993), and major depression (Gross & Muñoz, 1995) have all 

emphasized the role of emotion regulation as a central component of the disorder.     Despite this 

connection to psychopathology, few studies have experimentally examined whether 

manipulating emotion regulation strategies facilitates emotional responding in depressed 

populations, which is the primary aim of this dissertation. 

1.2 Emotion 

 The term Emotion describes responses that are adaptive, brief in duration, intense, and 

occur in response to a meaningful stimulus.  According to Gross (1998, 2002), emotions arise 

when situations are perceived as important for our survival.  They can be triggered automatically 

(e.g., fear of an animal), yet can also arise after more meaningful analysis of a situation or 

stimulus (e.g., hearing a hurtful comment about a loved one).  Gross posits that the combination 

of experiential, physiological and behavioral response tendencies which arise will determine the 

emotional response (Gross, 1998, 2002).  Emotions are also generally displayed through these 

domains: subjective experience (e.g., excitement), physiological arousal (e.g., elevated heart 
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rate) or behavior (e.g., running from a feared stimulus).  Colloquially, the term emotion is often 

used interchangeably with the term mood.  However, these are quite distinct, and have been 

precisely defined (Watson, 2000; Rottenberg & Gross, 2003; Gross, 2007).  Unlike emotions, 

moods are slow moving, weakly linked to specific elicitors, and capable of lasting anywhere 

from hours to days.  Generally, these moods are less intense than emotions.    

1.3 Emotion Regulation  

The dysregulation of emotions has been described by a number of biological, 

developmental, and cognitive theories (Gross, 2007).  However, given Gross’ definition, 

emotions are dysregulated when their experience or expression has negative consequences either 

psychologically (e.g. greater intensity or duration of negative emotion) or physically (e.g. 

elevated heart rate and hypertension) (Gross, 1998).  Because of the significant impact of 

impaired emotion regulation in a variety of psychopathologies, exploring the specific dimensions 

of emotion regulation and how they contribute to psychopathology is important.    

Gratz and Roemer (2004) suggest an integrative conceptualization of emotion regulation 

and dysregulation which encompasses emotional reactions, emotional cognitions, and emotional 

behavior. They posit that emotion dysregulation may occur if any of these dimensions are 

impaired.  The first component is the awareness and understanding of emotions.  Many times, 

individuals will misunderstand emotions as harmful, rather than being functional and important 

for their situation.   They also suggest that emotional acceptance, rather than emotional control is 

important for effective emotion regulation.  They posit that attempts to control emotions may 

mitigate effective regulatory processes.  Gratz and Roemer’s conceptualization also involves a 

behavioral component.  They focus on the importance of being able to tolerate these negative 

emotions, such that behavior towards goals remains unaffected.  Finally, they highlight the 
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importance of altering aspects of the emotion such as the intensity or duration, rather than 

attempting to change the emotion itself (e.g., Thompson, 1994).  This involves the ability to 

experience emotions that are compatible and appropriate for the specific situation.  They suggest 

that the modulation of emotions, rather than the elimination of emotions is an important 

component of emotion regulation.  Further, they describe how flexible and effective usage of 

emotion regulation strategies is imperative to target these dysregulation deficits. (Gratz & 

Roemer, 2004).  Recently, Ellis, Fischer and Beevers (2010) tested two of these components and 

found that difficulties in emotional reactivity and distress tolerance may be specifically impaired 

in depression.  However, whether these impairments are due to an inability to access or use 

regulation strategies remains untested.   

1.4 Emotion Dysregulation in Depression 

Difficulty regulating emotions is thought to play a key role in the maintenance and 

etiology of several mood disorders, such as Major Depressive Disorder.  Examples of the 

emotional dysfunction in depression commonly involve persistent and severe levels of sadness, 

anhedonia, increased crying, and blunted affect.   As a result, depression has been conceptualized 

as a dysfunction of emotion regulation. Highlighting this impairment is an important direction 

for research since depression affects nearly 20% of the population (Kessler, 2002) and 

contributes to billions of dollars lost each year from health care costs, work place loss and 

suicide (Pincus & Petit, 2001).  Because this inability to appropriately regulate emotions may 

serve to maintain an episode of depression, the interaction between emotions and mood disorders 

such as depression has recently received more exploration (e.g. Kring & Bachorowski, 1999; 

Bylsma et al., 2008, for reviews). Specifically, impairments in emotional reactivity and distress 
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tolerance have been noted as specific maintenance factors in the disorder (e.g., Ellis, Fischer & 

Beevers, 2010). 

1.4.1 Emotional Reactivity.  The impact that depression has on emotional experience, 

intensity and modulation has been described by a few competing theories.  According to 

Rosenberg’s (1998) mood congruency hypothesis, moods and emotions are mutually reinforcing.  

That is, emotional reactions are strengthened (or potentiated) when mood state and emotional 

state are congruent and are weakened (or attenuated) when they are incongruent (Rosenberg, 

1998).  Following this, a depressed individual would experience a diminished positive reaction to 

a pleasant stimulus (positive attenuation), while showing increased sadness in response to a sad 

or negative stimulus (negative potentiation).   

 1.4.2 Emotion Attenuation.  Support for mood congruency in depression has been 

limited, however, particularly for sad stimuli (Rottenberg, Gross & Gotlib, 2005; Bylsma et al., 

2008).  Rather than experiencing negative potentiation in response to negative stimuli, depressed 

individuals appear to experience the opposite—an attenuated response.  Physiologically, 

depressed persons have shown less electromyography modulation and have less differential 

neural responding in response to stimuli depicting emotional faces than nondepressed individuals 

(Wexler, Levenson, Warrenburg, & Price, 1994; Gotlib, Sivers, Canli, Kasch, & Gabrieli, 2001).  

Depressed individuals also report smaller changes in subjective sad emotion in response to a sad 

film (Rottenberg, Kasch, Gross, & Gotlib, 2002) and displayed no change in their negative 

emotion following critical feedback on a performance-based task (Ellis, Beevers, & Wells, 

2009).  Further, depressed criers showed smaller changes in sad emotional experience than did 

the nondepressed criers (Rottenberg, Gross, Wilhelm, Najmi, & Gotlib, 2002).  These findings 

have also been observed in subjective response to visual images and participants’ own thoughts 
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(Rottenberg, Gross, & Gotlib, 2005).  Thus, depressed individuals appear to have an attenuated 

sadness response when presented with a sad stimulus.  

Interestingly, depressed individuals also seem to have an attenuated emotional response 

to positive stimuli.  For example, depressed individuals have reduced subjective emotional 

responding when viewing hedonically pleasant stimuli, such as food and erotic coeds (Sloan, 

Strauss, Quirk & Sajatovik, 1997), amusing film stimuli (Rottenberg, Kasch, Gross, & Gotlib, 

2002; Rottenberg, Gross, & Gotlib, 2005) and pleasant slide images (Sloan et al., 2001; Dunn et 

al., 2004).  Berenbaum & Oltmanns (1992) found that, in addition to pleasant films, depressed 

individuals displayed a diminished response to appetitive stimuli, such as sweetened drinks.  

Based on this literature, Rottenberg and colleagues (2005, 2007) have concluded that depression 

attenuates emotional responding to both positive and negative experiences.  

This attenuated emotional reactivity appears to have consequences for how depressed 

individuals regulate their emotions across contexts. Kaviani and colleagues (2004) found that 

depressed patients displayed less change in affect from positive to negative film clips, and rated 

them more similarly than nondepressed controls.  Additionally, Rottenberg et al. (2005) observed 

no differences in depressed individuals’ self-report of sadness after viewing an acutely sad film 

of themselves as compared to viewing a pleasant film of themselves.  They also found that 

although depressed individuals displayed happiness reactivity similarly to those not experiencing 

depression, they reported less happiness across all valence contexts, suggesting an insensitivity 

to context in their automatic emotional  modulation (Rottenberg, Gross, & Gotlib, 2005).   

Ellis and colleagues (2010) also found support for context insensitivity using a 

performance-based feedback stimulus.  This task was unique in that it provided a personally 

relevant and non-passive test of the ECI hypothesis.  Specifically, participants were told that they 
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would be completing a test of social intelligence that assessed their ability to recognize emotions 

on faces.  However, this task had been specifically designed to be completely ambiguous so that 

participants were unaware of their true performance.  Participants were randomized to a highly 

positive or highly negative feedback condition, and this feedback was given in the middle and at 

the end of the task.  Subjective emotion was reported pre-, mid- and post-task.   The results 

indicated that dysphoric individuals displayed attenuated emotional responding to negative 

feedback.  Dysphoric individuals also reported similar levels of both positive and negative 

emotions across the differing feedback conditions, suggesting a more general and passive deficit 

in appropriate emotional responding.   Attenuated emotion reactivity combined with insensitivity 

across emotional contexts is now referred to as the Emotion Context Insensitivity (ECI) 

hypothesis (Rottenberg & Gotlib, 2004; see Bylsma et al., 2008 for review).   

These impairments have been implicated in depression with regard to the severity and the 

maintenance of the disorder. Rottenberg, Kasch, Gross & Gotlib (2002) found that depression 

severity and episode length were both related to reactivity impairments in clinically depressed 

participants as compared with controls.  They found that depressed participants who responded 

to a sad film with the least amount of sadness had greater depressive symptoms, and found that 

those who responded less physiologically and behaviorally to an amusing film had longer 

durations of their episodes (Rottenberg et al., 2002).  Further, depressed individuals who 

reported low sadness when recalling sad memories had the least symptomatic improvement one 

year later (Rottenberg, Joormann, Brozovich, & Gotlib, 2005).  Although these findings may 

seem paradoxical in that lower levels of sadness experience were linked to poorer outcomes, the 

findings highlight the importance of appropriate emotional reactivity for understanding the 

maintenance of depression.   



             

 7 

1.4.3 Emotion Potentiation. Although the ECI view has robust support, much of the 

research done on ECI has specifically looked at the emotion of sadness in depression.  However, 

Rottenberg (2005) identified several (untested) instances when negative mood potentiation may 

occur. For instance, he suggested that a tense mood can heighten an anxious reaction and an 

irritable mood may potentiate an angry outburst. Of these, the emotion of anger is of particular 

interest in depression, as it has been linked as an important dimension in the disorder (e.g. 

Painuli, 2005, for review).   

More than 40% of depressed outpatients diagnosed with major depression reported a 

significant level of irritability (Benazzi, 2005; Perlis, Fraguas, Fava, Trivedi, Luther, Wisniewski 

& Rush, 2005), suggesting that sadness is not the only affective symptom that a depressed 

individual experiences.  Anger expression has also been linked with increased risk for suicide 

attempts or ideation, as well as cardiovascular morbidity and mortality (Cautin, Overholser & 

Goetz, 2001; Conner, Meldrum, Wieczorek, Duberstein, & Welte, 2004; Perlis et al., 2005; 

Chang, Ford, Meoni, Wang, & Klag, 2002; Shapiro, Sloan, Bagiella, Kuhl, Anjilvel & Mann, 

2000; Williams, Nieto, Sanford, & Tyroler, 2001).  Anger has also been implicated in depression 

by contributing to poorer interpersonal relationships, employment maladjustment and lowered 

self-esteem (e.g., Painuli, 2005).  Given these significant clinical implications, the importance of 

exploring anger reactivity in depression is warranted.   

Unfortunately, much of this work has been corelational, and the interaction between 

depression and anger has received less attention, experimentally.  Recently, however, Ellis, 

Fischer, and Beevers (2010) found potentiation of negative emotion in dysphoric individuals 

following two stressful laboratory tasks.  Dysphoric individuals completed the paced auditory 

serial addition task and the mirror tracing task and reported subjective emotions pre- and post-
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tasks.  During the pasat task, participants are asked to quickly respond with the sum of 

sequentially presented digits.  During the mirror tracing task, participants are told to use their 

mouse to guide the cursor along difficult geometric shapes as if they were looking through a 

mirror (i.e., all movements must be the opposite).  Results indicated that the dysphoric 

individuals experienced twice the amount of anger in response to these stressors as non-

dysphoric individuals (see Figure 1).  

Figure 1.  Anger potentiation in dysphoric vs. non-dysphoric individuals following the mirror-

tracing and pasat tasks. 

 

 

 

 

 

 

 

 

 

This suggests that a depressed mood may actually potentiate an angry emotional 

response. Consistent with this increase, several studies have reported that depression is 

associated with greater physiological arousal in response to stressful tasks (e.g.  Kibler & Ma, 

2004; Zuckerman et al., 1968).  This finding highlights the need to explore the emotion 

regulation strategies which may help to attenuate this potentiated emotional response.   
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1.4.4 Distress Tolerance.  In addition to regulating the intensity of emotional responses, 

distress tolerance, or a lack thereof, is a second important component of emotion regulation that 

may be impaired in depression.  Distress tolerance is a behavioral index of an individual’s ability 

to experience negative emotion in the pursuit of their goals or activities. Most studies that have 

studied response to stressful tasks in depressed samples have focused mainly on physiological 

outcomes (i.e. heart rate, skin conductance, blood pressure), but not distress tolerance per se. For 

example, Albus and colleagues (1987) found that in response to a stressful mental arithmetic 

task, depressed individuals displayed attenuated heart rate responses, as well as lower phasic 

electrodermal activity.  Similarly, Carroll, Phillips, Hunt and Der (2007), using the paced 

auditory serial addition task to cause acute psychological distress, found a negative association 

between symptoms of depression and heart rate and blood pressure.  However, when psychiatric 

inpatients were exposed to a cold-pressor test, the depressed patients responded with increased 

rate of breathing and more fluctuations in their skin conductance compared to healthy controls 

(Zuckerman, Persky & Curtis, 1968).  None of these studies, however, examined ability to 

tolerate these distressing tasks.  

Low distress tolerance has been implicated in a number of psychopathologies associated 

with negative affectivity such as borderline personality disorder, bipolar disorder, substance 

abuse, and suicide (e.g., Brown, Lejuez & Kahler, 2002; Bornovalova et al, 2008).  Specifically, 

Nock and Mendes (2008) found that individuals who engage in nonsuicidal self-injury displayed 

lower distress tolerance and a heightened physiological response to a distressing card-sorting 

task.   In addition, Brown et al. (2002) found that individuals who immediately relapsed to 

smoking displayed lower distress tolerance to a carbon dioxide challenge and a challenging 

mental arithmetic task.  They also had higher depressive symptoms and reacted to stress with 
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greater negative affect than did those who had longer time to smoking relapse.  These studies 

suggest a link between negative mood and lower tolerance for distress.   

Consistent with this, Ilgen and Hutchinson (2005) found that individuals who had 

experienced a previous episode of depression reported higher subjective tension scores and gave 

less effort in response to a stressful task.  Recently, using a dysphoric and non-dysphoric sample, 

Ellis and colleagues (2010) found that dysphoric individuals persisted for less time on a stressful 

computer-based mirror tracing task, suggesting that individuals experiencing elevated depressive 

symptoms have lower distress tolerance (see Figure 2).  Unfortunately, whether these findings 

would generalize to a clinically depressed population is unknown.  Nevertheless, these findings 

suggest that poor distress tolerance may have an important role in the maintenance of depression.  

Figure 2.  Dypshoric individuals displayed shorter time to termination on the mirror tracing task 

than non-dysphoric individuals suggesting lowered distress tolerance.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
1.5 Emotion Regulation in Depression 
 
 These findings highlight the emotion regulation impairments evident in depression and 

present support for disruptions in subjective, physiological and behavioral emotion experiences.  
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Targeting these impairments is an important direction for research, as the ability to use effective 

emotion regulation strategies has been shown to be important aspect of healthy emotion 

regulation (Cole et al., 1994; Thompson, 1994).  Additionally, Gratz and Roemer (2004) suggest 

that the inability to appropriate modulate the intensity of emotions may be due to a lack of access 

to such strategies, and this may be the case in depression.  Although a number of studies have 

documented the impaired emotional reactivity evident in depression as well as the behavioral 

consequences of emotion dysregulation (e.g., Ellis et al., 2010), few studies have manipulated 

the emotion regulation strategies used by depressed individuals.   Specifically, might certain 

emotion regulation strategies help reduce anger potentiation and increase distress tolerance for 

depressed individuals? 

1.5.1 Emotion Generation. Before impairments can be addressed, an understanding of 

how emotions are generated is crucial.  Gross (2001) describes the emotion generative process as 

one which unfolds over time and has a number of key components at which emotions can be 

regulated.  These are 1) selection of the situation, 2) modification of the situation, 3) deployment 

of attention, 4) change of cognitions, and 5) modulation of response (e.g. physiological, 

experiential or behavioral) (Gross, 2001).  Many times, these processes occur without conscious 

volition of the individual.   According to this multi-step process, Gross and John (2003) suggest 

that there are two distinct types of emotion regulation strategies—antecedent-focused and 

response-focused.  Antecedent-focused strategies are those that involve the things we do before 

we have fully activated a response tendency and can be thought of as shutting down the response 

before it starts.  Response-focused strategies are those that are done following the generation of a 

response tendency and are aimed specifically toward altering an already elicited emotion.  They 

posit that regulation strategies can be implemented at either of these points (Gross & John, 
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2003).  The current study is interested in the differential effects of manipulating an emotional 

response before it is generated (antecedent-focused) and after it has been elicited (response-

focused). 

1.6 Emotion Regulation Strategies 

1.6.1 Acceptance.  Acceptance of emotions, that is, valuing an emotional response rather 

than judging it, has been a more recent emphasis of many researchers (Hayes, Strosahl, & 

Wilson, 1999).  Specifically, the tendency of some individuals to experience negative emotions 

in response to their emotional responses has been shown to affect emotion regulation and be 

maladaptive (Cole et al., 1994; Hayes et al., 1999; Paivio & Greenberg, 1998).   The key premise 

to acceptance is that it involves allowing emotions to occur without attempting to alter or 

suppress them once they are generated.  Because acceptance occurs after the emotion is elicited, 

it is considered a response-focused emotion regulation strategy.  Acknowledging, understanding 

and expressing emotions has been shown to reduce distress, lower physiological arousal (i.e., 

heart rate) and predict adjustment (Stanton, Kirk, Cameron & Danoff-Burg, 2000).   

Acceptance is also central component in a number of effective psychological 

interventions for depression (e.g. Acceptance and Commitment Therapy; Hayes et al., 1999; 

Mindfulness Based Cognitive Therapy; Teasdale et al., 2000).  Unfortunately, much of the 

research on acceptance has been based on treatment outcome studies, and little is known of the 

acute effectiveness of acceptance as an emotion regulation strategy in a purely depressed sample.  

However, using individuals with both anxiety disorders and mood disorders, use of acceptance 

demonstrated a decrease in mean heart rate during an anxiety mood induction, and was found to 

be more beneficial than suppression in recovery from negative affect (Campbell-Sills, Barlow, 

Brown & Hofmann, 2006a & 2006b).  Additionally, Liverant and colleagues (2008) tested the 
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effects of acceptance and suppression on the intensity and duration of negative affect in 

depressed individuals.  Interestingly, they found that both acceptance and suppression were 

successful at reducing negative affect (Liverant et al., 2008).  Specifically, they found that the 

acceptance condition actually had higher sadness ratings initially following instructions to accept 

their emotions, yet were able to reduce this sadness and end at levels similar to the suppression 

group.    

Acceptance has also been shown to be an effective regulation strategy to affect 

behavioral and physiological responses.  Roche, Forsyth, and Maher (2003) found that using 

acceptance rather than control strategies was more effective in reducing focus on negative 

feelings, as well as in increasing the pain tolerance on a cold pressor task.   Increased pain 

tolerance, as well as decreases in the believability of negative thoughts and feelings associated 

with actions has also been positively found with acceptance when compared to cognitive control 

strategies in response to cold-pressor pain (Hayes et al., 1999).   

These findings were further validated using a shock task.  Pàez-Blarrina and colleagues 

(2008) found that participants in an acceptance condition were more likely to continue a task 

involving shock once they had hit a threshold of very much pain than were those participants in a 

cognitive control condition.  The benefits of acceptance were further established by Masedo & 

Esteve (2007).  Using a similar cold pressor task, participants were assigned to an acceptance, 

suppression, or spontaneous coping condition.  Their findings demonstrated that the acceptance 

group not only responded with significantly lower ratings of pain and distress than the 

suppression group, but that this effect was sustained through two recovery periods (Masedo & 

Esteve, 2007).   
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Similarly, acceptance has been shown to lead to less avoidance of distressing situations, 

in addition to reducing negative cognitions (e.g., Eifert & Heffner, 2003).  Finally, in a study by 

Low, Stanton and Bower (2008), when participants wrote about their emotions in an evaluative 

and judgmental way, they displayed impaired heart rate recovery and a lack of habituation to 

repeated emotional processing, as compared to individuals in an acceptance condition and a 

control condition.  

Based on these findings, acceptance is likely an effective emotion regulation strategy to 

use to target the impairments evident in depression.  Unfortunately, empirically testing 

acceptance as a strategy for anger reduction in depression has not been done.  The current study 

hopes to contribute to this gap by examining whether acceptance mitigates the anger potentiation 

we previously observed in depressed individuals (Ellis et al., 2010). 

1.6.2 Reappraisal.  Gross (2001) describes another important emotion regulation 

strategy—reappraisal.  He defines this as a process which allows for alternate interpretations of 

the meaning or relevance of an emotionally evocative stimulus or event.  He posits that these 

interpretations will thus lead to an alternative emotional response.  According to Gross (2001), 

reappraisal is an antecedent-focused form of emotion regulation, as it is intended to regulate the 

emotion before it is fully generated.  In the literature, the reappraisal construct is most commonly 

seen with individuals considering a new perspective on the stimulus and its relevance to their 

goals or by considering new information about the stimulus (e.g., Gross & John, 2003).   

Reappraisal has been found to successfully reduce negative affect in a number of 

situations.  Gross and John (2003) found that individuals who were asked to reappraise 

disgusting pictures by viewing them technically and from a detached perspective were found to 

show less negative affect in response to the pictures.  A similar approach was used by Kramer 
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and colleagues (1991) who told participants that aversive photographs were from a fictional 

movie rather than from real police files.   Additionally, individuals who have indicated through 

self-report measures that they frequently use reappraisal have been found to experience greater 

positive emotions and fewer negative emotions, as well as show enhanced functioning in 

interpersonal contexts (Gross & John, 2003). 

Reappraisal has also been shown to be an effective strategy for regulating behavioral 

consequences of emotional response.  For example, Jackson and colleagues (2000) found that 

startle responses were reduced in individuals who were asked to reappraise upsetting images into 

neutral terms.  The physiological benefits of reappraisal have also been noted.  Gross (1998) 

found that when participants were asked to remain detached from an emotional film, they 

displayed reduced emotional expressiveness, but no increases in sympathetic arousal.  He 

concluded that reappraisal was a beneficial regulation strategy for long-term health.  

Reappraisal has also been used to not just reduce negative affect, but to reduce stress, in 

particular.  Lazarus and colleagues (e.g., Lazarus, 1991, for review) have demonstrated that 

cognitive evaluations of stimuli can affect both physiological and subjective stress responses.  

Notably, they found that using denial and intellectualization, rather than having no instructional 

set, while viewing a film about accidents was more effective at reducing both heart rate and skin 

conductance in participants (Lazarus, et al., 1965).  Additionally, Tomaka and colleagues (1997) 

demonstrated that physiological responses could vary depending on the type of cognitive 

appraisal.  They found that when a stressful task (i.e., difficult mental arithmetic task) utilized 

instructions which emphasized threat-related aspects of a situation, participants displayed 

moderate cardiac activation with increases in systemic resistance.  Alternatively, when 

participants were given instructions to emphasize the stress as a challenge, the physiological 
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response was an increase in cardiac activation, with decreases in systemic vascular resistance.  

Interestingly, these differing physiological outcomes were independent of differences in task 

performance.  They also demonstrated that individuals who appraised the task as a challenge, 

rather than a threat had more tolerance to pain, as evidenced by a cold pressor task.  (Tomaka, 

Blascovich, Kibler, & Ernst, 1997).  

Reappraisal may also be an effective strategy for emotion regulation in part because it 

does not require substantial cognitive effort. Richards and Gross (2000) suggest that some 

emotion regulation strategies may be more effortful and taxing on cognitive processes.  They 

predicted that because reappraisal is an antecedent-focused strategy, it will be used early enough 

in the emotion generative process and reduce the amount of cognitive work necessary for its use.  

Consistent with this possibility, they found that when participants were asked to view a film 

which had been found to evoke a number of negative emotions (e.g. anger, anxiety and sadness), 

participants who were in the reappraisal condition displayed less emotional response as well as 

better memory for material than individuals who had been instructed to suppress their emotions 

(Richards & Gross, 2000).   

Mauss, Cook, Cheng, & Gross (2007) were interested in testing the effectiveness of 

reappraisal in the attempt to down-regulate a less studied emotion—anger.  Their study was 

fruitful in that it was able to address a number of limitations to the literature: (1) they examined 

reappraisal in the context of anger; (2) they did not use a passive viewing paradigm to elicit 

emotions (e.g. slides/film) but instead used a social provocation method where the experimenter 

was brisk and condescending with participants; and (3) they explored multiple domains of 

emotional assessment (i.e. physiological, subjective).  In short, they found that during both 

baseline and the anger provocation, individuals who reported using more reappraisal were 
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significantly less angry, experienced less negative emotion and more positive emotion than those 

who reported low levels of reappraisal (based on self-report measures obtained in a separate 

session).  They also found that they responded adaptively physiologically with greater cardiac 

output and ventricular contractility, coupled with lower total peripheral resistance.  This 

particular cardiovascular response has been found to be adaptive (e.g., Tomaka et al., 1997).  

Further, a recent study which also utilized an anger provocation paradigm demonstrated that 

individuals who were high in trait reappraisal showed attenuated anger and blood pressure 

(Memedovic, Grisham, Denson, & Moulds, 2010).  Szasz and colleagues (2011) recently 

examined the differential response of emotion regulation strategies on anger experience and 

expression, as well as on task persistence.  Individuals who had moderate levels of state anger 

were randomized into an acceptance, reappraisal or suppression condition and completed the 

mirror tracing task.  Results indicated that the reappraisal group had lower levels of anger and 

persisted on the task longer than the other two groups.   

Similar results were found by Ray, Wilhelm & Gross (2008) who explored the 

effectiveness of reappraisal and rumination on anger response.  They found that when 

participants were told to think of a recent anger provoking situation, the individuals who were in 

the reappraisal group experienced less anger intensity than those who ruminated, and this anger 

continued to attenuate with repeated prompts to remember the event, which was not the case with 

rumination.  They also found that individuals who were in the reappraisal condition showed less 

central and peripheral sympathetic responses (e.g., HR) than those in the rumination condition 

(Ray et al., 2008).  Both of these studies point to the importance of reappraisal as a strategy 

which not only can reduce experiential negative emotion, but also physiological responses, both 

of which could have consequences for physical health.  Unfortunately, although they 
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successfully addressed a number of limitations, we are unaware of the effects of experimentally 

manipulating this strategy in a laboratory setting, as well as the effects that a pre-existing 

negative mood may have on its effectiveness. 

  Exploring the idea of cost-free and effective strategies using depressed individuals is an 

important direction.  According to Muraven and Baumeister (2000), a person experiencing a sad 

mood may be depleting resources necessary for other types of self-control or regulation such as 

alleviating an angry emotion or tolerating a distressing task.  Baumeister and colleagues (1998) 

found that individuals who experienced a depletion of resources persisted less on a difficult and 

frustrating task involving tracing a difficult geometric shape.  Additionally, DeWall and 

colleagues (2007) showed through a number of converging studies that this depletion in self-

regulation resources is linked to aggression. Therefore, experimentally testing an emotion 

regulation strategy that has been shown to be less cognitively taxing is pertinent in depression, 

and may increase distress tolerance, as well as attenuate anger. 

1.6.3 Rationale for choice of strategy.  One of the central aims of the current study is to 

test which emotion regulation strategy is most effective at attenuating an emotional reaction to a 

stressful task.  Because of this aim, it was important to select strategies which have been shown 

in the literature to be effective. As noted above, both acceptance and reappraisal have been 

demonstrated to be effective.  On the other hand, suppression, a commonly researched emotion 

regulation strategy, has found mixed results. Liverant et al. (2008) found that in a depressed 

sample, suppression was effective for reducing sad mood.  However, Beevers & Scott (2001) 

found that suppression can improve experiential mood, but that this improvement occurs at the 

expense of more thoughtful cognitive functioning.  Others have also seen paradoxical effects of 

suppression.  For example, Gross & Levenson (1993, 1997) have shown that behavioral 
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suppression of emotion can increase sympathetic activity in the cardiovascular system.  

Physiological increases were also seen when instructions to inhibit behavioral responses (e.g., 

facial expressions) led to increases in skin conductance and finger pulse amplitude ( Gross, 1998; 

Gross and Levenson, 1993; 1997).  Additionally, suppression of emotion can lead to 

interpersonal disruptions, as well as impairments in memory during emotion regulation (Gross & 

John, 2003; Richards & Gross, 2000).  Based on these results, we were more interested in testing 

strategies that have either been shown to be effective already or are in need of additional 

empirical support in a depressed population. 

1.7 Moderators 
 
 1.7.1 Heart Rate Variability.  Individual differences may have an impact on the success 

of a particular emotion regulation strategy, and taking specific moderators into account is 

necessary to explore this possibility.  Heart rate variability (HRV) is one such moderator, as it 

has been operationalized as a physiological measure of emotion regulation.   

1.7.1.1 Definition. HRV refers to the beat-to-beat alterations in heart rate, and 

represents the periodic and normal variations in R-R intervals.  It was previously believed that 

heart beats were regular and rhythmic.  However, there are moment-to-moment variations which 

are generally washed out when average heart rate is calculated.  These variations are the result of 

the parasympathetic and sympathetic nervous system reacting to emotions, thoughts or exercise.  

Heart rate variability is a function of the parasympathetic nervous system (i.e., vagal tone) and 

works in response to an activation of the sympathetic system.  That is, it is the heart’s attempt at 

slowing down an excitatory response by the heart (i.e., increased heart rate). 

  1.7.1.2 HRV and emotion regulation.  In a review by Appelhans & Luecken 

(2006), heart rate variability was purported to be an index of emotion regulation, measured by 
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the autonomic nervous system’s ability to modulate arousal from specific stressors.  For 

example, after significant mental stress, decreases in parasympathetic activity and increases in 

sympathetic activity have been found to be associated with greater hostility (Sloan, Shapiro, 

Bigger, Bagiella, Steinman & Gorman, 1994).   

Additional support for HRV as a physiological index of emotion regulation has also been 

shown behaviorally.  Adults with lower baseline heart rate variability were shown to have greater 

eye blink magnitudes across affective contexts in response to acoustic startle stimuli as compared 

to those with higher HRV (Ruiz Padial, Sollers, Vila, & Thayer, 2003).  Subjectively, lower 

heart rate variability was also associated with higher emotional arousal in response to stressors in 

a naturalistic daily dairy study than individuals with higher heart rate variability.  The low HRV 

individuals were also found to cope less effectively with these stressors than the high HRV 

individuals (Fabes & Eisenberg, 1997).  Physiologically, adults with low heart rate variability 

responded with increased heart rate to emotional film clips as compared to adults with higher 

heart rate variability (Palomba, Sarlo, Angrilli, Mini, & Stegagno, 2000).  Cognitively, heart rate 

variability also predicts reactivity to a sad mood.  Beevers, Ellis & Reid (2010) found that 

individuals with low heart rate variability endorsed more dysfunctional attitudes following a sad 

mood provocation than individuals with high heart rate variability.  Together, these studies 

suggest that heart rate variability is a complex autonomic factor, important for emotion 

regulation and linked to a number of poorer psychological outcomes.  The current study proposes 

to test the moderating effects of HRV. 

1.7.2 Rumination Rumination is defined as the focus on one’s symptoms, one’s self and 

the causes and consequences of one’s mood, and has been shown to be a strong mechanism 

through which depression can be maintained (e.g. Nolen-Hoeksema, 1987).  Given that 
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depression and rumination are so closely linked, rumination may be one possible mechanism that 

potentiates anger in depression, and research has found positive associations between rumination 

and anger responses (Rusting & Nolen-Hoeksema, 1998).   

In addition to being linked to anger responses, rumination has also been considered a 

common, yet ineffective, emotion regulation strategy used by depressed individuals (e.g.  Ray et 

al, 2008; Nolen-Hoeksema, Morrow & Fredrickson, 2003). In a non-depressed population, 

Feldner and colleagues (2006) found that high levels of rumination in combination with high 

levels of a propensity to experience negative affect predicted a stronger negative emotional 

response to the PASAT.  They concluded that rumination may inhibit a person’s ability to 

effectively regulate emotions and may increase the risk of experiencing additional negative 

emotions such as anger, irritability and frustration (Feldner et al., 2006).    

Additionally, Ray et al. (2008) found a number of negative consequences of rumination 

on anger such as prolonged emotional experience after delays, as well as sustained physiological 

arousal.  This construct was studied by manipulating the strategy used (i.e. participants were told 

to ruminate).  However, based on these results, it is likely that individuals who were initially 

high in rumination based on self-reported ratings, may find other emotion regulation strategies 

more difficult to employ.  This may be particularly true if their anger responses are also greater 

than individuals who are low on baseline rumination.   

Additionally, Rude, Maestas and Neff (2007) contributed to this by demonstrating that on 

one measure of rumination, those items reflecting negative evaluations of emotions were related 

to more distress.  When they manipulated these items to make them less judgmental and self-

critical, the scale was no longer correlated with depressive symptoms (Rude et al., 2007).  This 

suggests that the judgment of negative emotions involved in rumination may inhibit the 
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effectiveness of some emotion regulation strategies (e.g. acceptance).  The current study 

proposes to test whether rumination moderates the effectiveness of emotion regulation strategies.  
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CHAPTER 2: THE PRESENT STUDY 

2.1 Rationale 

 Emotion regulation has been implicated in a number of psychopathologies including 

Major Depression.  As reviewed above, this dysregulation of emotion in depression results in 

difficulties in a number of areas.  First, we see abnormal emotional reactivity to stimuli, both 

positive and negative during a depressive episode, which has been linked to longer times to 

recovery and more severity of symptoms (e.g., Rottenberg et al., 2002).  Notably, however, we 

see a potentiation of anger in depression in response to distress.  With the emotion of anger being 

strongly correlated with severe negative outcomes (e.g., morbidity), strategies to attenuate this 

response should be explored. Next, we see emotion dysregulation in depression affecting 

behavioral responses and contributing to reduced distress tolerance.   Gratz and Roemer (2004) 

suggest that these impairments are likely due to depressed individuals not having the ability to 

access appropriate strategies to modulate these responses.  However, which strategies are most 

effective for depressed individuals, especially in attenuating anger, is unknown.   

 The current study contributed to this gap by exposing depressed and non-depressed 

individuals to a distressing laboratory task and manipulating their emotion regulation strategy.  

Specifically, we were interested in the effects of each strategy on emotional response in 3 

domains: experiential, physiological and behavioral. 

2.2 Specific Aims and Hypotheses 

AIM 1.  To determine the differential effects of emotion regulation strategies on 

experiential and physiological emotional responding in depressed and non-depressed 

individuals during a distressing task. 
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 In the control condition, consistent with Ellis, Fischer & Beevers (2010), the depressed 

group was expected to display more subjective negative emotion and greater physiological 

reactivity, as indexed by heart rate, galvanic skin response and respiration rate, to the stressful 

task compared to the non-depressed group.  It was also predicted that they will display less 

distress tolerance, as indicated by shorter latency to task termination. 

 The utilization of emotion regulation strategies, acceptance or reappraisal, will be more 

effective for attenuating anger in both depression groups than the no-strategy condition.  

Depressed individuals in the reappraisal condition were also expected to show a greater 

attenuation of anger than the acceptance group, both subjectively and physiologically.  Given 

that the depressed individuals are expected to show a greater increase in anger response, it was 

proposed that a regulation strategy which is antecedent-focused, as is reappraisal, and inhibits the 

response from being generated would be more effective than trying to accept an already 

generated emotional response.  It is possible that the acceptance condition would initially 

increase anger (i.e., increase from pre-post), as individuals switch their focus toward their 

emotions.   

AIM 2.  To determine the differential effects of emotion regulation strategies on distress 

tolerance. 

 Consistent with Ellis, Fischer & Beevers (2010), the depressed group was expected to 

display shorter persistence on the mirror-tracing task.  However, individuals who were in both 

the reappraisal and acceptance conditions were expected to persist longer than the no-strategy 

individuals.  Given the above cited literature indicating that acceptance has been shown to 

increase pain tolerance to a cold-pressor task, as well as decrease avoidance of distressing 
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situations, and given the above hypothesis that reappraisal would be effective for reducing 

emotional response, no differences in distress tolerance were expected across these conditions.   

  

AIM 3. To explore the effectiveness of emotion regulation strategies on emotion reduction, 

both experientially and physiologically, during recovery from the stressful task.   

Based on the recent findings of Liverant and colleagues (2008), any differences between 

acceptance and reappraisal following the task were expected to diminish from post to recovery. 

 

AIM 4: To examine the potential moderating effects of heart rate variability and 

rumination on the effectiveness of emotion regulation strategies. 

Baron and Kenny (1986, p. 1174) define a moderator as a variable which “affects the direction 

and/or strength of the relation between an independent or predictor variable and a dependent or 

criterion variable.”   

  Heart Rate Variability. Given that HRV is a physiological measure of emotion 

regulation, cognitive reappraisal and acceptance was expected to produce greater decreases in 

emotion among individuals high in HRV than those low.  Specifically, however, Beevers, Ellis & 

Reid (2010) found that individuals with low heart rate variability responded to a sad mood 

induction with a greater increase in dysfunctional attitudes than did those with high heart rate 

variability.  This heightened cognitive reactivity in low HRV individuals may suggest that the 

reappraisal condition, a cognitive manipulation, could be more effective for those with low HRV, 

and that they may get more benefit from stopping negative emotions (and cognitions) before they 

are fully generated.    An HRV and depression interaction was also expected..  That is, depressed 
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individuals who were high on HRV would find reappraisal and acceptance more effective than 

individuals with low HRV. 

Rumination.  Given the findings of Rude et al. (2007), that within those who ruminate, 

negatively evaluating emotions is associated with increased distress, prediction was that 

individuals higher on baseline measures of rumination would display greater increases in 

emotional and physiological arousal than would individuals who do not ruminate.  Also 

predicted was that they would have greater difficultly accepting emotions without judging them.  

Therefore, the acceptance condition was expected to be less effective at regulating the emotions 

of these individuals. 
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CHAPTER 3: METHOD 
 

 
3.1 Participants 
 Participants (N = 181) were recruited from the university community as well as the 

greater Austin area through flyers, internet advertisements and the University of Texas 

Department of Psychology undergraduate research pool.  All interested individuals completed 

the short-form of the Beck Depression Inventory (BDI-SF).  Those who scored above a 10 or 

below a 4 on this measure were invited to the lab to participate.  Participants recruited from the 

research pool were compensated with research credit and individuals from the greater Austin 

community were paid $20 for their participation.  Participants were grouped into clinically 

depressed (MDD) and non-clinically depressed (non-MDD) for all analyses.  The MDD group 

(N = 74) met diagnostic criteria for a current major depressive episode and had no history of 

bipolar disorder or psychosis. The non-MDD group (N = 107)  had no current Axis I pathology 

and no history of psychosis or bipolar disorder.  Diagnosticians were trained with over 30 hours 

of SCID training involving videos and previously recorded interviews. Nearly half (46%; 30 

MDD and 53 non-MDD) of the SCIDs were rated by a second rater.  Inter-rater reliability was 

good, Cronbach’s α = .95.    MDD groups differed in BDI-II total and age, but did not differ in 

gender or ethnicity.  However, entering age as a covariate did not affect our primary outcomes, 

and was thus dropped from analyses.  Please see Appendix D for details of these analyses.  

Demographic information and statistics are presented in Table 1.  Presence of additional Axis I 

pathology, anti-depressant use and psychotherapy were all explored in follow-up analyses.   
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Table 1. Demographic information of participants 

 MDD Non-MDD Significance Test 

n 74 107  

BDI-II (SD) 31.19 (7.68) 10.07 (7.69) F = 269.18,p = .00 

Age (SD) 22.63 (7.80) 19.00 (3.48) F = 17.72, p = .00 

Gender 66% Female 65% Female χ2 = .09, p = .30 

Ethnicity 

Asian 

African American 

White 

Hispanic 

Other 

 

19% 

8% 

49% 

18% 

6% 

 

24% 

6% 

45% 

23% 

2% 

χ2 = 4.91, p = .96 

Note: No statistically significant differences between depression groups were observed for 

gender or ethnicity (ps > .30).   Groups significantly differed (ps < .01) in BDI-II total and age. 

3.2 Experimental Design 

 Participants meeting pre-screening qualifications were invited to the lab for a single 

session. The study design was a 2 (Group: MDD, non-MDD) X 3 (Emotion regulation strategy: 

Reappraisal, Acceptance, No Strategy) X 2 (Time: pre-post; post-recovery).  Clinical diagnoses 

were determined using a structured clinical interview.  Prior to beginning the stressful task, 

participants were given a subjective measure of emotion and participated in a 5-minute baseline 

period during which physiological indices were collected.  Following the baseline period, 
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participants were randomly assigned to an emotion regulation strategy.  Physiological 

assessments were continuously collected throughout the stressful task and a 5-minute recovery 

period.  Experiential emotion was collected immediately following completion of the task and 

after the recovery period.  Data analysis focused on group comparisons of self-reported 

subjective emotion and physiological indices of emotion reactivity across emotion regulation 

strategies.  Depression status, HRV, and rumination were used as moderators in analyses. 

3.3 Materials  

3.3.1 Diagnostic Evaluation 

Structured Clinical Interview for DSM-IV Diagnoses (SCID): The Structured Clinical 

Interview for the DSM-IV Diagnoses – Patient Version (First et al., 1998) was used to determine 

a primary diagnosis of unipolar depression or no history of depression as well as screen for 

diagnoses that would disqualify participants from the study.  Each interview was audio recorded 

and approximately 46% of these were randomly selected and evaluated to ensure inter-rater 

reliability by an independent rater.  Additionally, to minimize rater drift, interviewers met 

regularly to listen to and discuss a selected interview. 

3.3.2 Self-Report Assessments (Appendix A) 

3.3.2.1 Outcome Assessments 

Beck Depression Inventory – II (BDI-II). The BDI-II consists of 21 items and measures 

the presence and severity of cognitive, motivational, affective, and somatic symptoms of 

depression. Internal reliability for the BDI-II is good (α = .92) and its test-retest reliability is 

adequate (Beck, Steer & Brown, 1996). The BDI-II has been found to be valid measure of 

depression among undergraduate samples (Beck et al., 1996).  
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Beck Depression Inventory-Short Form (BDI-SF). This is a shortened version of the BDI 

with 13 questions and has been shown to have satisfactory reliability in a college sample (α = 

78) (Gould, 1982). This assessment was used to screen individuals for depression symptom 

severity. At the request of our Institutional Review Board, the suicidality item of the BDI-SF for 

this screening assessment was omitted.     

Beck Anxiety Inventory (BAI). The BAI consists of 21 items and measures the 

physiological symptoms of anxiety. Internal reliability is good (α = .92), its test-retest reliability 

is adequate, and it is able to discriminate between anxious and non-anxious psychiatric groups 

(Beck et al., 1988a). The BAI has been found to be valid among psychiatric inpatient and 

outpatient samples (Beck et al., 1996). The BAI is one of the most widely used self-report 

measures of anxiety. 

Profile of Mood States (POMS). The POMS-SF is a list of 21 adjectives which 

participants use a 5-point Likert scale to indicate their current mood state. Based on recent 

research utilizing the same tasks as the current study (e.g., Ellis, Fischer & Beevers, 2010; 

Bornovalova et al., 2008; Brown et al., 2002), we expected the distress tolerance tasks to elicit 

anger, frustration, irritability, and anxiety. Therefore, for the current study, we focused on the 

Tension-Anxiety and Anger-Hostility subscales of the POMS-SF, in addition to the sadness 

subscale.  Internal consistency for these subscales has been adequate and ranges from 0.91-0.95.  

The short-form subscales have also correlated highly with the original POMS and exceed 0.95   

(Curran, Andrykowski, and Studts, 1995).  

3.3.2.2 Moderator Assessments 

Response Styles Questionnaire (RSQ). The RSQ is a standard questionnaire to assess how 

people respond to their own symptoms of negative emotion. This scale has been used extensively 



             

 31 

with depressed populations (Nolen-Hoeksema, 2000). Further, it has recently been revised to 

eliminate items that overlap with symptoms of depression (Treynor, Gonzales, & Nolen-

Hoeksema., 2003). We plan to use this newly revised version. It has two 5-item rumination 

subscales: brooding and reflective pondering. This analysis is consistent with previous factor 

analyses of the RSQ (Nolen-Hoeksema, Larson & Grayson, 1999). These newly developed 

scales were shown to have reliability of k = 0.72 for reflective pondering and k = 0.77 for 

brooding.  Although modest, these reliability analyses are suggested to be a function of the 

sensitivity to small item number (i.e., 5 per scale) (Treynor et al., 2003). 

Demographics. All participants completed a demographics form that includes age, 

gender, and ethnicity.  

3.3.3 Physiological Assessments 

Physiology was monitored throughout the duration of the experimental procedures. Data 

was obtained using a Biopac MP 150 system and processed with Acqknowledge v3.9 software 

(Biopac Systems Inc., Santa Barbara, CA). 

3.3.3.1 Main Outcome Assessments 

Heart Rate. Electrocardiographic activity (ECG) was recorded with a Biopac ECG100C 

Elctrodcardiogram amplifier (Biopac Systems Inc., Santa Barbara, CA). Ag-AgCl electrodes 

were placed on the right wrist and left ankle.  ECG activity was sampled at 1000 Hz and was 

averaged during each epoch.   

Respiration. Respiratory activity was recorded with a Biopac TSD201 Respiratory Effort 

Transducer connected to a Biopac RSP 100C Respiration Amplifier (Biopac Systems Inc., Santa 

Barbara, CA). The transducer consists of an elastic belt attached to a strain gauge that generates 

an electric signal proportional to the amount of tension on the belt. Changes in chest 
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circumference due to breathing alter belt tension. The belt was attached around the participant 

snugly and placed directly below the underarms. According to suggestions by Biopac, respiration 

signal was recorded at 1000 Hz and noise rejection occurred at 5% of peak. 

Skin conductance. Resting skin conductance levels (SCL), converted to uMho, were 

obtained using the Biopac GSR100C (Biopac Systems Inc., Santa Barbara, California) 

electrodermal activity amplifier with Ag-AgCl electrodes placed on the middle segment of the 

pointer and middle fingers. Signals were digitized at 1000 Hz and submitted to a 0.05-Hz high-

pass filter before analyisis. 

3.3.3.2 Moderator Assessments 

Heart Rate Variability. Heart rate variability assessment was based on the guidelines 

established by the Task Force of The European Society of Cardiology and the North American 

Society of Pacing and Electrophysiology (1996).  Interbeat interval (IBI) series for each 60-s 

recording period was screened and corrected for artifacts.  As recommended, power spectral 

analysis for frequency domain methods to determine heart rate variability were used to collect 

data in the high frequency domain.  Before analysis, the data were filtered and template matching 

was used to obtain the R-R tachogram. Each generated tachogram was visually inspected for 

artifacts. Identified artifacts were eliminated by adjusting the value of the peak to within the 

tachogram threshold or by eliminating the artifact completely. According to recommendations by 

Bernston and colleagues (1997), missed beats were corrected by one of two methods: 1) splitting 

erroneously long beats into separate R-R intervals, or 2) interpolating the missing R-waves from 

the surrounding beats.  Given the skewed distribution of the heart rate variability data, a log 

transformation normalized this data. However, a Shapiro-Wilk test indicated that the log 
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transformed high frequency heart rate variability distribution remained significantly different 

from a normal distribution (p = 0.02). 

 

3.3.4 Stressful Task (Appendix B) 

Mirror Tracing Persistence Task – Computerized Version (MTPT-C).  Developed by 

Strong et al., (2003), this computerized version of the Mirror Tracing Persistence task has been 

shown to be difficult and frustrating (Quinn et al., 1996).  Additionally, it has been used in 

previous research to increase participants’ stress level, blood pressure and pulse rate (Matthews 

& Stoney, 1988; Tutoo, 1971). Our laboratory has also previously used this task and observed 

anger potentiation and lower distress tolerance in individuals with elevated depressive symptoms 

using this task.   The task required participants to move a red dot along the lines of different 

geometric shapes presented on a computer monitor with a computer mouse. The mouse was 

programmed to move the red dot in the opposite direction of physical movement of the mouse. 

Moving the computer mouse down and to the left resulted in the red dot moving up and to the 

right on the computer screen. In this way, the task simulated tracing an object that is viewed in a 

mirror.  

Three levels, each with different geometric shapes (e.g., line, l-shape, star), were used 

and  became increasingly more difficult.  The first two levels had a 60 second time limit to trace 

the geometric shape. The final and most difficult level required the tracing of a star shape. 

Participants were given an unlimited amount of time and told that they could discontinue the task 

by pressing any key on the keyboard.  All participants were instructed to use their maximum 

effort to attain the highest score and that discontinuing early would affect this overall score.  

Each error—moving the red dot off the shape or a 2 second or more hesitation in movement—
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was accompanied by a loud buzzer sound and resulted in having to start the task over.  The 

number of times the participant returned to the starting position of the task because of such an 

error was totaled and used to assess skill.  Distress tolerance was measured as time to task 

termination on the third shape.  The construct validity of the MTPT-C has been supported by 

strong correlations with the Paced Auditory Serial Addition Task, which has also been shown to 

increase both subjective and physiological distress (e.g., Daughters et al., 2005).  Additionally, 

unwillingness to persist through the MTPT-C has been found to predict treatment dropout for 

substance abusers (Daughters et al., 2005).   

3.3.5 Emotion Regulation Strategies 

 Reappraisal (RP).  During task instructions, participants were informed that the task is 

difficult and can be challenging.  They were instructed that as the task gets more challenging, 

they would have the option of stopping it although are encouraged to try their best and get as 

many points as possible.  Consistent with instructions used by Gross (1998), reappraisal 

instructions encouraged a detached and technical view of the task.  Specifically, they were told 

that the task was being pilot tested for the technical changes and they should adopt a detached 

and unemotional attitude as they participate. They were told that this is so that they would be 

able to give unbiased feedback with regard to the technical aspects of the task. 

 Acceptance (AC). During task instructions, participants were informed that the task is 

difficult and can be challenging.  They were instructed that as the task gets more challenging, 

they would have the option of stopping it although are encouraged to try their best and get as 

many points as possible.  Consistent with Low and colleagues (2008), they were told that during 

the task they may experience some emotions because of the task, and that these emotions may be 

in the form of thoughts or physical sensations.  They were instructed to accept these emotions 
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and experience them without negatively evaluating them or interpreting them as threatening or 

bad.  Specifically, they were instructed: Emotions are normal, healthy and temporary reactions 

that may cue what is important to you in life.  Accept and experience those feelings without 

judgment or evaluation. 

 No Strategy (NS). Participants received the standard MTPT-C instructions. 

3.3.6 Manipulation Check 

 Strategy Utilization and ability was assessed using a 2-item author-constructed scale.  

Responses were given for the items using a 5-point Likert scale with anchors of “Strongly 

Disagree” to “Strongly Agree.”  Items assessed participants’ ability to accept their emotions or to 

think unemotionally about the task.   

3.4 Procedure 

 Participants were recruited through their introduction to psychology courses, as well as 

from the Austin community.  Flyers and Craig’s List were used to aid recruitment of community 

participants.  Interested participants were asked to complete a pre-test-session measure of current 

depression.  Individuals meeting requirements on the prescreen measure were invited to the 

laboratory to participate.  Following informed consent, participants were given a diagnostic 

interview to determine current depression status (MDD vs. Non-MDD).   

Individuals meeting study criteria were asked to fill out a series of questionnaires.  After 

completion of questionnaires, electrode pads were attached to the participants and they were 

given a 10-min acclimation period.  They were seated into a comfortable chair and placed in 

front of a computer monitor with the mouse placed on the side of their dominant hand.  Electrode 

pads were connected and the respiration band was placed around the individual’s chest.  They 

began a baseline period during which they were instructed to clear their mind of all thoughts, 
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feelings, and memories and be relaxed. This baseline lasted 5-minutes and experiential emotion 

and physiology were assessed.  Following this, participants were randomly assigned to one of 

three experimental conditions of emotion regulation strategies (Reappraisal, Acceptance, No 

Strategy).  They were then given instructions for the Mirror Tracing task as well as how to 

regulate their emotional responses during the task. Physiological data was continuously collected 

throughout the stressful task, and a post-task assessment of experiential mood was given 

following completion.  A 5-minute recovery period then took place during which the participants 

were told to remain seated until the experimenter returns to disconnect them from the electrodes.  

Physiology and experiential mood data were collected for this time. Additionally, as a 

manipulation check, participants were asked to rate their ability to use the regulation strategy 

they were given.  Finally, before dismissal from the lab, participants will be debriefed and 

thanked.   
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CHAPTER 4: STATISTICAL ANALYSES 
 

4.1 Randomization and Manipulation Checks 

 4.1.1 Randomization.  Within each depression status group, confirmation that the 

randomization procedure resulted in similar groups in each emotion regulation strategy was 

examined.  Ideally, depression groups should not differ on age, gender or ethnicity.  One-way 

ANOVAs and chi-square tests were used to examine these differences.  Additionally, putative 

moderators were examined for baseline differences between emotion regulation strategy 

conditions.  Variables indicating significant between group differences will be used as a 

covariate in all subsequent analyses.  However, none were revealed in the current study. 

 4.1.2 Manipulation Check.   

Emotional Distress.  The effect of time was examined using a repeated measures 

ANOVA to assess the change from pre- to post-task to confirm that the expected emotional 

effects occurred.  Each of the three emotions assessed by the POMS (i.e. sadness, anxiety, and 

anger) were examined separately. 

Strategy Utilization.  To confirm that the utilization of emotion regulation strategies was 

of similar difficulty across the reappraisal and acceptance groups, and that compliance levels 

were similar between groups, t-tests were used.    

4.2 Preliminary Analysis 

4.2.1.  Skill Level.  Before testing hypotheses, whether the groups differed in their 

performance on the task during the practice trials was examined.  This confirmed that observed 

group differences for emotional response or task persistence are unlikely due to differences in 

skill level.  To determine skill level, scores obtained during Level 2 of the task were used.  This 

score was selected because duration of Level 2 is standardized, whereas the participant can 
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terminate Level 3 at any time.  Further, examination of Level 2 performance allows participants 

the opportunity to become comfortable with the task during Level 1 before skill is assessed.  

Analyses of variance tested for effects of depression group status on skill level.  

4.3  Primary Outcomes 

4.3.1 AIM 1. To examine if depression status moderated the effectiveness of emotion 

regulation strategy, each emotional outcome (sadness, anxiety and anger) was tested with a 2 

(time: pre, post) x 2 (MDD vs non-MDD) x 3 (acceptance, reappraisal, no-strategy) mixed plot 

ANOVA.  Significant interactions were followed up with one-way ANOVAs.  This procedure 

was repeated with each of the physiological indices (i.e. heart rate, skin conductance, 

respiration). 

4.3.2  AIM 2.  To examine whether depression status moderated the effectiveness of 

emotion regulation strategy on distress tolerance, a 2 (MDD vs. non-MDD) x 3 (reappraisal, 

acceptance, no-strategy) ANOVA was conducted using latency to termination as the dependent 

variable. 

4.3.3 AIM 3.  To examine the effects of emotion regulation strategies during recovery, a 

2 (depression status) x 2 (time: post, recovery) x 3 (strategy) mixed plot ANOVA was 

conducted, with follow-up analyses of significant interactions. 

4.4 Moderator Analyses 

 Baron and Kenny (1986) describe that a moderator effect can be interpreted when an 

interaction between a focal independent variable and a factor that specifies the appropriate 

conditions for its operations is revealed.  Based on this, we examined the interactions of our 

specified moderators with our emotion control strategies. 
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 4.4.1 Heart Rate Variability. Regression analyses examined whether heart rate 

variability was associated with effectiveness of emotion regulation strategy, as indexed by 

change in negative emotions from baseline to post distressing task.  In the first step of the 

regression, the log transformed heart rate variability was entered as a continuous variable, and 

emotion regulation strategy and depression status was entered. In the second step of the 

regression, the interaction of heart rate variability and regulation strategy, as well as the 

interaction of heart rate variability and depression, was entered.  In the third and final step of the 

regression, the 3-way interaction of heart rate variability x strategy x depression group was 

entered.     

 4.4.2 Rumination.  Regression analyses also examined whether rumination was 

associated with the effectiveness of emotion regulation strategy, as indexed by change in 

negative emotions from baseline to post distressing task.  In the first step of the regression, 

rumination scores were entered as a continuous variable and emotion regulation strategy and 

depression group status were also entered. In the second step of the regression, the interaction of 

rumination and regulation strategy, as well as the interaction of rumination and depression group 

status was entered.  In the third step of the regression, the 3-way interaction of rumination x 

strategy x depression group was entered.   

4.5 Power Calculations 

Data from Liverant et al (2008) using similar emotion regulation strategies with 

depressed individuals demonstrated an effect size of partial η2 = 0.06 for the association between 

emotion regulation strategy and change in mood.  Additionally, the data previously collected by 

Ellis and colleagues (2010), also indicated small effects (e.g., partial η2 = 0.10) for anger 

reactivity in a similar sample.  Together, these results suggest that for our critical 3-way 
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interaction, our power must be adequate to detect effect sizes < partial η2 = 0.10.  Given our 

proposed 120 participants, a power of 0.8 and an alpha of 0.05, we should have been able to 

detect an effect of < partial η2 = 0.06 for our between subjects analyses, and < partial η2 = 0.02 

for our within subjects.  Because we exceed this estimated population, we are confident that we 

had enough power to detect an effect from our primary analyses.  Seventy-four of the 

participants met criteria for depression, and the other 107 were healthy controls.  Thus, the study 

was adequately powered to test the main hypotheses.  
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CHAPTER 5:  RESULTS 

5.1 Preliminary Analyses 

 5.1.1 Skill level 

To determine whether there were any MDD group differences in skill for the MTPT-C, 

scores obtained during Level 2 were examined.  This score was selected because duration of 

Level 2 was standardized, whereas the participant could terminate Level 3 at any time.  Further, 

examination of Level 2 performance allowed participants the opportunity to become comfortable 

with the task during Level 1 before skill was assessed.  An ANOVA revealed a non-significant 

effect for MDD group status on skill performance (i.e., task scores) for the MTPT-C, F (1, 167) 

= 1.88, p = 0.17.  The MDD groups performed similarly on the task; any observed group 

differences for emotional response or task persistence are unlikely due to differences in skill 

level.  Further, given the non-normal distribution (Shapiro-Wilk: W = .64, p = .00) of the distress 

tolerance data, data were log10 transformed.  This transformation normalized the distress 

tolerance data (Shapiro-Wilk: W = .99, p = .10).  These transformed values are reflected in 

subsequent analyses.   

5.1.2 Outliers 

Physiological data from baseline, task completion and recovery were initially examined 

for outliers. Stem-and-leaf plots for heart rate (HR), skin conductance (SCL), respiration rate 

(RR), and HRV (log transformed) were generated.   These plots revealed three significant 

outliers that were greater than three standard deviations above the mean. Specifically, these 

outlying data points occurred during the task completion.  Two individuals had poor respiration 

data which indicated fewer than 5 breaths per minute, and one individual had significantly higher 
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heart rate data (>150 beats per minute).  These three individuals were removed from 

physiological analyses.    

In the distress tolerance data, time to termination was also examined for outliers.  One 

case was identified as an overly influential outlier in post-estimation plots (i.e., this case was an 

outlier in a fitted values versus residuals plot and a leverage versus squared residuals plot) and 

was thus removed from the distress tolerance analyses.    

5.2 Primary Analyses 

5.2.1  Aim 1. 

 To determine the differential effects of depression status and emotion regulation strategies 

on experiential and physiological emotional responding during the mirror-tracing task. 

 

Table 2. Means (standard deviations) of baseline and post-MTPT-C assessments for MDD 

groups. 

 

 MDD Non-MDD 

 Baseline Post Baseline Post 

Anger 6.31 (7.45) 12.07 (9.97) 2.11 (3.80) 5.49 (6.80) 

Anxiety 11.36 (5.72) 12.48 (7.04) 5.83 (3.00) 5.83 (4.42) 

Sadness 18.20 (11.38) 16.74 (11.59) 3.67 (6.65) 3.15 (6.12) 

HR (b/min) 77.01 (11.89) 76.19 (15.00) 77.69 (11.23) 75.41 (11.49) 

SCL (uMho) 9.84 (6.80) 12.62 (7.44) 13.82 (8.76) 17.80 (9.96) 

RR (b/min) 14.92 (2.68) 13.86 (3.00) 14.41 (2.37) 14.10 (2.23) 
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5.2.1.1  Experiential Emotional Response 

Anger. A 2 (MDD group: MDD, non-MDD) x 3 (condition: control, acceptance, 

reappraisal) x 2 (time: pre, post) mixed plot ANOVA was used to test whether emotion 

regulation condition differentially affected individuals’ self-reported anger response.  A 

significant effect of time, F (1, 171) = 94.91, p = 0.00, partial η2 = 0.36, MDD group status, F (1, 

171) = 31.97, p = 0.00, η2 = 0.16, and condition, F (2, 171) = 3.20, p = 0.04, partial η2 = 0.04, 

were revealed.   In addition, an MDD group x time interaction (F (1, 171) = 5.14, p = 0.03, 

partial η2 = 0.03) and condition x time interaction, F (2, 171) = 3.42, p = 0.04, partial η2 = 0.04, 

were also observed.  The time x MDD group x condition interaction was non-significant, F (2, 

171) = 1.40, p = 0.25, partial η2 = 0.02.   

To decompose the condition x time interaction, the groups were examined by condition 

and revealed significant effects of time on anger across all three conditions (control: F (1, 92) = 

54.27, p = 0.00, partial η2 = 0.37; acceptance: F (1, 94) = 68.18, p = 0.00, partial η2 = 0.42; 

reappraisal F (1, 84) = 29.34, p = 0.00, partial η2 = 0.26).   Examination of the effect sizes 

indicated that the time effect was strongest in the acceptance group; that is, the acceptance group 

responded with the greatest increases in anger during the task.  Further, when comparing anger 

between conditions within each time period, there were no significant differences in anger 

between the conditions pre-task (F (2, 176) = 1.17 , p = .31).  However, a significant effect for 

condition was observed at post-task, (F (2, 180), = 3.27, p = 0.04).  Post-hoc comparisons 

indicated significant differences between the acceptance condition and the no-strategy condition 

(p = 0.03) and between the acceptance condition and the reappraisal condition (p = 0.02). 

Participants in the acceptance condition reported the highest levels of anger compared to the 
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other two conditions. No differences in anger were revealed between the reappraisal condition 

and the no-strategy condition (see Figure 3).  

 

Figure 3.  Mean changes in anger reactivity between the emotion regulation strategies from 
baseline to post-task.  Error bars represent standard error. 

 

 

 

For the MDD x time interaction, the groups were examined by MDD group status.  

Analyses revealed significant effects of time for both the MDD  (F (1, 70) = 48.44, p = 0.00, 

partial η2 = 0.41) and non-MDD individuals (F (1, 105) = 41.93, p = 0.00, partial η2 = 0.29), 

indicating that the mirror tracing task significantly increased anger across the two MDD groups.  

Further, follow-up comparisons between MDD groups within each time period indicated pre-task  

and post-task MDD group differences, (pre: F (1, 175) = 24.36, p = 0.00, partial η2 = 0.12; post: 

F (1, 179) = 27.91, p = 0.00, partial η2 = 0.14), such that the MDD group had significantly 

higher anger before and following the mirror tracing task than the non-MDD group.   Even when 

no	  strategy	   acceptance	   reappraisal	  
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controlling for pre-task anger, post-task anger differences remained between the MDD groups (F 

(1, 174) = 4.28, p = 0.04, partial η2 = 0.02). 

Figure 4.   Mean changes in anger response from baseline to post MTPT-C in depressed and 
non-depressed individuals.  Error bars represent standard error. 

 

 

Anxiety.  For anxiety, analyses revealed a non-significant effect for time, F (1,168) = 

3.33, p = 0.07, partial η2 = 0.02, a non-significant effect for condition, F (2, 168) = .52, p = 0.60, 

partial η2 = 0.01, and a significant effect for MDD group status, F (1, 168) = 69.09, p = 0.00, 

partial η2 = 0.29, as individuals in the MDD condition reported more anxiety in general.  There 

was a non-significant interaction of time x MDD group status, F (1, 168) = 2.42, p = 0.12, partial 

η2 = 0.01, a non-significant time x condition interaction (F (2, 168) = 1.52, p = 0.02, partial η2 = 

0.02), and a non-significant time x MDD x condition interaction (F (2, 168) = 1.84, p = 0.16, 

partial η2 = 0.02).  Thus, the task did not elicit a change in anxiety, nor did the conditions or 

MDD groups differ in their anxiety response.   

Sadness.  For sadness, the analyses revealed a significant effect for time, F (1, 171) = 

8.37, p = 0.00, partial η2 = 0.05, indicating a reduction in sadness over time.  A significant effect 

Non-‐depressed	   Depressed	  
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for MDD group status, F (1, 171) = 121.04, p = 0.00, η = 0.41, and a non-significant effect for 

condition, F (2, 171) = 1.06, p = 0.35, partial η2 = 0.01, were also revealed. The interaction 

effects time x MDD group status, time x condition and time x condition x MDD group were all 

non-significant (F (1, 171) = 2.97, p = 0.09, partial η2 = 0.02;  F (2, 171) = .69, p = 0.51, partial 

η2 = 0.01;  F (2, 171) = 1.73, p = 0.18, partial η2 = 0.02, respectively). Thus, amongst all 

participants, the task decreased sadness, although the MDD group was more likely to report 

higher sadness in general. 

 

5.2.1.2 Physiological Emotional Response  

To see if the emotion regulation strategies differentially affected the MDD groups’ 

physiological emotional response to the distressing task, a 2 (time: pre, post) x 2 (MDD group: 

MDD, non-MDD) x 3 (condition: control, acceptance, reappraisal) mixed plot ANOVA was 

conducted for each physiological index (HR, SCL, and RR).   

Heart Rate.  For heart rate, a significant effect of time, F (1, 163) = 5.09, p = 0.03, partial 

η2 = 0.03, indicated that both groups displayed a significant reduction in HR during the task.   A 

non-significant MDD group status, F (1, 163) = .01, p = 0.94, partial η2 = 0.00, and a non-

significant condition status, F (2, 163) = .45, p = 0.64, partial η2 = 0.01, were also observed.   

The interaction of time x MDD (F (1, 163) = .69, p = 0.41, partial η2 = 0.00), time x condition (F 

(2, 163) = .36, p = 0.70, partial η2 = 0.00), and time x condition x MDD (F (2, 163) = .46, p = 

0.63, partial η2 = 0.00) were all non-significant.   

Skin Conductance.  Analyses revealed a significant effect for time, F (1, 163) = 177.90, p 

= 0.00, partial η2 = 0.52, with general increases in SCL from baseline during the task.  A 

significant effect for MDD group status, F (1, 163) = 11.76, p = 0.00, partial η2 = 0.07, and a 
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non-significant effect for condition, F (2, 163) = .34, p = 0.71, partial η2 = 0.00) were observed.  

Further, a significant interaction between time and MDD group status, F (1, 163) = 5.32, p = .02, 

partial η2 = 0.03 was also revealed.  Follow-up analyses of the MDD and time interaction 

examined the groups by MDD status.  Analyses revealed significant effects of time for both the 

MDD  (F (1, 67) = 75.12, p = 0.00, partial η2 = 0.53) and non-MDD individuals (F (1, 100) = 

127.36, p = 0.00, partial η2 = 0.56), indicating that the mirror tracing task significantly increased 

SCL across the two MDD groups.  Further, follow-up comparisons between MDD groups within 

each time period indicated pre-task  and during-task MDD group differences , (pre-task : F (1, 

167) = 10.02, p = 0.00, partial η2 = .06; during-task: F (1, 168) = 13.38, p = 0.83, partial η2 = 

.07).   Specifically, the MDD individuals had lower SCL pre-task and while completing the 

MTPT-C than non-MDD individuals.  The time x condition and time x MDD x condition 

interaction effects were both non-significant (F (2, 163) = .19, p = 0.83, partial η2 = 0.00; F (2, 

163) = 1.98, p = 0.14, partial η2 = 0.02, respectively). 

Figure 5.  Average skin conductance response (uMho) during the MTPT-C for depressed and 
non-depressed individuals.  Error bars represent standard error of the mean. 

 

 

non-‐depressed	   depressed	  
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Respiration. Analyses revealed a significant effect for time, F (1, 159) = 10.53, p = 0.00, 

partial η2 = 0.06, where both the MDD groups displayed reductions in breathing rate during the 

task.  A non-significant effect for MDD group status, F (1, 159) =.32, p = 0.57, partial η2 = 0.00, 

and a non-significant effect of condition, F (2, 159) =.74, p = 0.48, partial η2 = 0.09, were 

revealed.  The time x MDD interaction, and the time x MDD x condition interaction were also 

non-significant (F (1, 159) = 3.30, p = 0.07, partial η2 = 0.02 and F (2, 159) =2.79, p = 0.06, 

partial η2 = 0.03, respectively). However, the time x condition interaction effect was significant 

(F (2, 159) =3.27, p = .04, partial η2 = 0.04).   To decompose this interaction, the groups were 

examined by condition and revealed significant time effects across the no-strategy ( F (1,86) = 

4.25, p = 0.04, partial η2 = 0.05) and the acceptance ( F (1, 89) = 7.03, p = 0.01, partial η2 = 

0.07) conditions indicating decreases in breathing rate in each of these conditions.  The effect of 

time within the reappraisal condition was non-significant,  F (1, 72) = .35, p = 0.55, partial η2 = 

0.01.  Further, when comparing breathing rate between conditions within each time period, there 

were no significant differences in breathing between the conditions pre-task (F (2, 251) = .12 , p 

= .88, partial η2 = 0.00) or during task completion (F (2, 247) = .35 , p = .70, partial η2 = 0.00).   

In summary, depression groups differences emerged in anger response to the mirror 

tracing task, with depressed individuals responding with greater increases in anger than non-

depressed individuals.  Despite this subjective anger response, depressed individuals displayed 

smaller increases in skin conductance, relative to controls.  Regulation strategy differences were 

revealed between the acceptance condition and the reappraisal and no-strategy conditions, where 

individuals instructed to accept their emotions displayed greater anger responses than those had 

no strategy or were instructed to reappraise.  
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5.2.2 Aim 2 

To determine the differential effects of emotion regulation strategies on distress tolerance. 

Distress Tolerance. To examine the effects of emotion regulation strategies on distress 

tolerance, a 2 (MDD group: MDD, non-MDD) x 3 (condition: control, acceptance, reappraisal) 

univariate analysis of variance was conducted with latency to termination as the dependant 

variable.  Analyses revealed a non-significant effect of condition (F (2, 168) = 1.28, p = 0.28), a 

significant effect of MDD status (F (1, 168) = 6.15, p = 0.01), and a non-significant interaction 

of condition x MDD status (F (2, 168) = 0.52, p = 0.59).  Thus, the emotion regulation strategies 

did not differentially affect distress tolerance.  However, analyses indicate that the MDD 

individuals terminated the task more quickly than non-MDD individuals, suggesting lower 

tolerance for distress. 

Figure 6.  Mean time to termination (log transformed values and standard errors) during the 

MTPT-C of depressed and non-depressed individuals. 

 

 Therefore, Aim 2 hypothesis that depressed individuals would displayed lower distress 
tolerance relative to control participants was confirmed. 

 

 

Non-‐depressed	   Depressed	  
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5.2.3 Aim 3.  

To explore the effectiveness of emotion regulation strategies on emotion reduction, both 

experientially and physiologically, during recovery from the stressful task.   

5.2.3.1  Strategy effectiveness on experiential emotion 

Anger.  To determine whether the emotion regulation strategies differentially affected 

individuals’ anger recovery following the task, a 2 (MDD group: MDD, non-MDD) x 3 

(condition: control, acceptance, reappraisal) x 2 (time: post, recovery) mixed plot ANOVA was 

conducted.  A significant effect of time, F (1, 175) = 80.57, p = 0.00, partial η2 = 0.32, indicated 

that anger decreased during recovery.  Also, an effect of MDD group status, F (1, 175) = 34.05, p 

= 0.00, partial η2 = 0.16, and condition, F (1, 175) = 5.17, p = 0.01, partial η2 = 0.06, were 

revealed.   In addition, an MDD group x time interaction (F (1, 175) = 3.48, p = 0.06, partial η2 = 

0.02) approached significance.  For the MDD x time interaction, the groups were examined by 

MDD group status.  Analyses revealed significant effects of time for both the MDD  (F (1, 73) = 

33.91, p = 0.00, partial η2 = 0.31) and non-MDD individuals (F (1, 106) = 50.12, p = 0.00, 

partial η2 = 0.32), indicating that the anger decreased during recovery across the two MDD 

groups.  Further, follow-up comparisons between MDD groups within each time period indicated 

post-task and post-recovery MDD group differences,(post-task: F (1, 179) = 27.91, p = 0.00, 

partial η2 = 0.14; post-recovery: F (1, 179) = 25.31, p = 0.00, partial η2 = 0.12), such that the 

MDD group had significantly higher anger following the mirror tracing task and after recovery 

than the non-MDD group.    

The condition x time interaction, F (1, 175) = 0.44, p = 0.65, partial η2 = 0.01 and the 

time x MDD group x condition interaction were non-significant, F (1, 175) = 1.31, p = 0.27, 

partial η2 = 0.02.   
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Anxiety.  The 2 (MDD group: MDD, non-MDD) x 3 (condition: control, acceptance, 

reappraisal) x 2 (time: post, recovery) mixed plot ANOVA was conducted to determine if the 

emotion regulation strategies had differential effects on anxiety response in MDD and non-MDD 

participants during the recovery.  These analyses revealed significant effects of time where 

anxiety decreased during the recovery period (F (1, 171) = 34.02, p = 0.00, partial η2 = 0.17).  

Significant effects of MDD status were also revealed (F (1, 171) = 61.78, p = 0.00, partial η2 = 

0.27).  There was a non-significant effect of condition on anxiety during recovery (F (2, 171) = 

1.40, p = 0.25, partial η2 = 0.02).  Further, there was a significant MDD x time interaction (F (1, 

171) = 4.16, p = 0.04, partial η2 = 0.02).  The groups were examined by MDD group status for 

follow-up analyses which revealed significant effects of time for both the MDD  (F (1, 72) = 

19.89, p = 0.00, partial η2 = 0.22) and non-MDD individuals (F (1, 103) = 12.51, p = 0.00, 

partial η2 = 0.11), indicating that anxiety response during recovery decreased across the two 

MDD groups.  Further, follow-up comparisons between MDD groups within each time period 

indicated post-task  and post-recovery MDD group differences (post-task: F (1, 177) = 60.16, p = 

0.00, partial η2 = 0.25; post-recovery: F (1, 177) = 56.50, p = 0.00, partial η2 = 0.24), such that 

the MDD group had significantly higher anxiety following the mirror tracing task  and after 

recovery than the non-MDD group.   Additionally, the time x condition interaction effect (F 

(2,171) = .12, p = 0.88, partial η2 = 0.00) and the time x MDD x condition interaction (F (2, 171) 

= .90, p = 0.41, partial η2 = 0.01) were non-significant. 

Sadness.  The 2 (MDD group: MDD, non-MDD) x 3 (condition: control, acceptance, 

reappraisal) x 2 (time: post, recovery) mixed plot ANOVA was conducted to determine if the 

emotion regulation strategies had differential effects on sadness response in MDD and non-MDD 

participants during the recovery.  These analyses revealed significant effects of time where 
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sadness decreased during the recovery period (F (1, 173) = 22.71, p = 0.00, partial η2 = 0.11).  

Significant effects of MDD status were also revealed (F (1, 173) = 100.89, p = 0.00, partial η2 = 

0.37), indicating higher sadness in the MDD group than controls.  There was a non-significant 

effect of condition (F (2, 173) = 1.02, p = 0.36, partial η2 = 0.01).  Further, there was a non-

significant MDD x time interaction (F (1, 173) = 2.36, p = 0.13, partial η2 = 0.01), and the time x 

condition interaction effect (F (2,173) = .63, p = 0.52, partial η2 = 0.01) and the time x MDD x 

condition interaction (F (2, 173) = .11, p = 0.90, partial η2 = 0.00) were also non-significant. 

5.2.3.2. Physiological Emotional Response During Recovery 

Heart Rate.  For heart rate, a significant effect of time, F (1, 161) = 6.60, p = 0.01, partial 

η2 = 0.04, indicating significant increases in HR during the recovery.   A non-significant MDD 

group status, F (1, 161) = .19, p = 0.67, partial η2 = 0.00, and a non-significant condition status, 

F (2, 161) = .67, p = 0.51, partial η2 = 0.01, were also observed.   The interaction of time x MDD 

(F (1, 161) = .3.18, p = 0.08, partial η2 = 0.02), time x condition (F (2, 161) = .17, p = 0.85, 

partial η2 = 0.00), and time x condition x MDD (F (2, 161) = .91, p = 0.41, partial η2 = 0.01) 

were all non-significant.   

Skin Conductance.  Analyses revealed a significant effect for time, F (1, 161) = 23.73, p 

= 0.00, partial η2 = 0.13, with general decreases in SCL during recovery.  A significant effect for 

MDD group status, F (1, 161) = 14.11, p = 0.00, partial η2 = 0.08, where individuals in the MDD 

group had lower SCL than the non-MDD group, and a non-significant effect for condition,  F (2, 

161) = .40, p = 0.67, partial η2 = 0.01) were observed.  Further, there were no significant 

interaction effects, (time x MDD status: F (1, 161) = .55, p = .46, partial η2 = 0.00;  time x 

condition: F (2, 161) = .09, p = 0.92, partial η2 = 0.00;  and time x MDD x condition:  F (2, 161) 

= 1.12, p = 0.33, partial η2 = 0.01). 
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Respiration.  The analyses revealed a non-significant effect for time, F (1, 156) = 2.13, p 

= 0.15, partial η2 = 0.01.  A non-significant effect for MDD group, F (1, 156) =.42, p = 0.52, 

partial η2 = 0.00, and a non-significant effect of condition, F (2, 156) =.2.15, p = 0.12, partial η2 

= 0.03, were revealed.  The time x MDD interaction, and the time x condition interaction were 

also non-significant (F (1, 156) = .01, p = 0.92, partial η2 = 0.00 and F (2, 156) = .93, p = 0.40, 

partial η2 = 0.01, respectively). However, the time x MDD x condition interaction effect was 

significant (F (2, 156) = 4.76, p = .01, partial η2 = 0.06).   Follow-up analyses indicated that 

within the non-MDD group, there was a non-significant effect of time, (F (1, 95) = 1.33, p = .25, 

partial η2 = .01) and a non-significant time x condition interaction effect (F (1, 95) = 1.20, p = 

.31, partial η2 = .03).  However, within the MDD group, there was a non-significant effect of 

time, F (1, 61) = .85, p = .36, partial η2 = .01, and a significant time x condition interaction, F (2, 

61) = 3.38, p = .04, partial η2 = .10.  When this was further decomposed, there was no effect of 

time within each condition (no-strategy: F (1, 26) = 2.09, p = .27, partial η2 = .05; acceptance: F 

(1, 17) = 2.72, p = .12, partial η2 = .14; reappraisal: F (1, 18) = 2.31, p = .14, partial η2 =.12).  

Further, the effect of condition at post-task was non-significant, F (2, 63) = 2.17, p = .12, partial 

η2 = .06, as was the effect of condition following recovery, F (1, 61) = .59, p = .59, partial η2 = 

.02. 

In summary, Aim 3 hypotheses were not confirmed.  In fact, no regulation strategy 

differences emerged following the recovery period as predicted, nor did depression groups differ 

in emotional or physiological change during the recovery period.  However, main effects of 

depression status remained in both experiential emotion and physiology.  That is, depressed 

individuals had higher anger, anxiety and sadness than non-depressed individuals following 

recovery and had lower skin conductance levels than controls.   
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5.3 Moderators 

 To examine the moderating effects of heart rate variability and rumination on anger 

response and distress tolerance. 

 

5.3.1 Heart Rate Variability.  

 Anger response.   To examine the moderating effects of HRV on anger response, the time 

x MDD x condition x HRV interaction was explored using a mixed effects regression analysis.  

Results indicated that the 4-way interaction was non-significant, (F (2, 153) = 1.85, p = 0.16), 

suggesting that HRV did not moderate anger response.   

Distress Tolerance. To examine the effects of baseline HRV on distress tolerance, a 

regression analysis was conducted with condition, MDD status, and baseline HRV as factors in 

the model. Results indicated that the 3-way interaction was non-significant (F (2, 150) = 0.12, p 

= 0.88).  Therefore, heart rate variability did not moderate the effects of emotion regulation 

strategy on distress tolerance. 

5.3.2 Rumination.   

For these moderator analyses, total scores from the RSQ were computed and used.  Given 

the highly correlated nature of the reflective and brooding subscales (r = .58), using total score 

(rather than each subscale individually) as the moderator was appropriate. 

 Anger response. To examine the moderating effects of rumination on anger response, the 

time x MDD x condition x rumination interaction was explored using a mixed effects regression 

analysis.   Results indicated a non-significant interaction, (F (2, 162) = 0.73, p = 0.48), 

suggesting that rumination does not moderate anger response with these factors.   
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 Distress Tolerance.  The effects of rumination as a moderator of distress tolerance were 

explored using a regression analysis with condition, MDD status, and rumination as factors, with 

an emphasis on their interaction.  Results indicated that rumination did not moderate in effects of 

emotion regulation strategies on distress tolerance (F (2, 159) = 0.2.06, p = 0.13). 

 

5.4 Assessment of Manipulation 

Explore differences in subjective opinions of emotion regulation strategy’s usability and 

effectiveness.   

A univariate analysis of variance was used to explore MDD group differences in 

subjective ratings of two distinct aspects of the emotion regulation strategy.  One, participants 

rated how well they were able to use the strategy given, and two, participants rated how well the 

strategy worked for reducing distress.  For the acceptance condition, analyses revealed non-

significant differences in ability to use acceptance (F (1, 66) = .87, p = 0.36).  However, MDD 

groups differed in ratings of how well acceptance contributed to alleviating distress, F (1, 53) = 

10.21, p = 0.00.  Despite being equally able to use acceptance as instructed, depressed 

individuals rated it less effective than non-depressed individuals.  For reappraisal, MDD groups 

did not differ on ability to remain detached or on their ratings on the effectiveness of reappraisal 

for reducing distress, (F (1,51) = 2.16, p = 0.15 and F (1, 53) = 0.22, p = 0.65, respectively).   

 

5.5 Secondary Moderators  

Explore the moderating effects of comorbid Axis I disorders, psychotherapy, and anti-

depressant medication on anger reactivity and distress tolerance within the depressed 

individuals. 
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5.5.1 Presence of an Additional Axis I disorder  

After selecting for individuals in the MDD group, individuals were grouped as yes (n = 

26) or no (n = 45) for the presence of an additional Axis I disorder.  A 2 (Axis I: yes or no) x 3 

(condition) x 2 (time) mixed plot ANOVA was conducted to explore the effects of comorbidities 

on anger reactivity.   Results indicated that individuals who had a comorbid disorder did not 

differ from those who were exclusively experiencing a major depressive episode in their anger 

responses over time.  Thus, the interaction of Axis I x time was non-significant, (F (1, 65) = .01, 

p = .92, partial η2 =.00).  Further, there were no condition effects, and the time x Axis I x 

condition interaction was also non-significant, (F (2, 65) = .30, p = .74, partial η2 =.01).   For 

distress tolerance, the effect of an additional Axis I disorder was also non-significant, F (1, 72) = 

.39, p = .53, partial η2 =.01.  The interaction of condition x Axis I disorder was also non-

significant, F (2, 72) = .61, p = .54, partial η2 =.02, indicating that additional Axis I diagnoses 

did not moderate distress tolerance. 

 

5.5.2 Anti-depressant Medication Usage 

Within the MDD group, individuals were grouped into those who are currently taking 

anti-depressants (n = 9) and those who are not (n = 62).  A 2 (anti-depressant use: yes or no) x 3 

(condition) x 2 (time) mixed plot ANOVA was conducted to explore the effects of medication on 

anger reactivity.   Results indicated that individuals who were taking anti-depressants did not 

differ from those who were not in their anger responses over time.  Thus, the interaction of 

medication use x time was non-significant, (F (1, 66) = .12, p = .73, partial η2 =.00).  Further, 

there were no condition effects, and the time x medication use x condition interaction was also 

non-significant, (F (2, 66) = 2.86, p = .10, partial η2 =.04).  For distress tolerance, the effect of 
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medication use was also non-significant, F (1, 67) = .07, p = .79, partial η2 =.00.  The condition 

x medication use interaction was also non-significant, F (2, 67) = .65, p = .53, partial η2 =.02. 

 

5.5.3 Psychotherapy 

Of those in the MDD group, those who have been in previous (unspecified) 

psychotherapy (n = 26) and those who had not (n = 41) were determined.   Then, a 2 

(psychotherapy: yes or no) x 3 (condition) x 2 (time) mixed plot ANOVA was conducted to 

explore the effects of psychotherapy on anger reactivity.   Results indicated that individuals with 

psychotherapy experience did not differ from those with no psychotherapy experience in anger 

responses over time.  Thus, the interaction of psychotherapy x time was non-significant, (F (1, 

58) = .83, p = .37, partial η2 =.01).  Further, there were no condition effects, and the time x 

psychotherapy x condition interaction was also non-significant, (F (2, 58) = 1.00, p = .37, partial 

η2 =.03).  For distress tolerance, both the condition x psychotherapy effect (F (2, 60) = 1.11, p = 

.34, partial η2 =.04) and the main effect of psychotherapy were non-significant, F (1, 65) = .98, p 

= .33, partial η2 =.02. 

 These results indicate that there were no moderating effects of comorbidities, anti-

depressant use, or psychotherapy in the results. 
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CHAPTER 6: DISCUSSION 
 

The specific aims of this dissertation were to assess the effectiveness of emotion 

regulation strategies on the reduction of anger and the tolerance of distress in individuals with a 

major depressive episode or no current psychopathology.  In particular, experiential, 

physiological and behavioral assessments were conducted.   

6.1 Emotional Response and strategy effectiveness 

 6.1.1 Experiential Response.  Results indicated that depressed individuals responded to 

the distressing task with greater anger potentiation than non-depressed individuals.  In fact, this 

increase in negative emotional response was exclusive to the emotion of anger.  Depression 

groups did not significantly differ in either anxiety response, which remained constant over time, 

or sadness response, which decreased over time to the MTPT-C.  Previous literature has 

documented anger potentiation to a frustrating task in dysphoric individuals as compared to non-

dysphorics (Ellis et al., 2010).  However, the current results are the first to expand these findings 

into a clinical sample of depressed individuals.   

These results also highlight the current limits of the ECI hypothesis (e.g., Rottenberg & 

Gotlib, 2004) and implicate anger potentiation as an important component of depression.  In 

particular, while blunted emotional responding to pleasant and sad stimuli has been robustly 

demonstrated (e.g., Bylsma, 2008), it may be that potentiation occurs when the nature of events 

leads to anger (e.g., a frustrating task or being impeded while working towards an important 

goal).  In addition to our current and previous results (see Ellis et al.,  2010) documenting 

significant anger potentiation following a frustrating task, individuals with MDD also respond 

with potentiated negative affect to stressful daily events than non-MDD participants (Myin-

Germeys, Peeters, Havermans, Nicolson, Delespauls, deVries, Van Os, 2003).   Together, these 
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suggest that stressful and frustrating events may play a critical role in potentiating angry 

emotions in depressed individuals.  The ECI theory may thus require further modification to 

accommodate these findings.  

These findings may also indicate that the ECI hypothesis is limited to instances where the 

person is passively involved in a task.  For example, much of the ECI literature has used stimuli 

such as images or film clips (see Bylsma et al., 2008, for a review). Contrary to this, the current 

study, which documented support for negative potentiation of anger in depression, utilized a task 

where the person was required to actively participate.  Consistent with the idea that the 

participant must be actively engaged, the naturalistic approach taken by Myin-Germeys and 

colleagues (2003), which also documented negative affect potentiation, required the participant’s 

engagement and subjective appraisal of activities and social interactions in their daily lives.  

Therefore, future work should aim to determine when emotion potentiation versus emotion 

blunting in MDD are obtained. 

 The unique potentiation of anger in depression, while other emotions such as sadness and 

happiness are attenuated, is notable and highlights the importance of understanding how these 

emotions are concurrently experienced.   One possibility is that under certain circumstances one 

emotion “trumps” the other and thus, becomes the dominant (and potentiated) emotion.  Our 

results indicate that this may be a viable hypothesis.  We see that while anger is potentiated, 

sadness decreases in all individuals, suggesting the experience of one emotion in response to a 

frustrating task decreases the experience of the other emotion.   

Understanding the relationship between anger and sadness may also be clarified by 

examining the situations with which they are generated.   Carver and Harmon-Jones (2009) argue 

that anger is an approach related emotion, generated when goals or expectations are not met.  
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This is consistent with our results where anger was more strongly elicited in MDD than non-

MDD individuals when successful continuation of the task became impossible.  This experience 

of a blocked goal resulted in increased anger when continued approach was thwarted. 

Accordingly, this suggests that MDD may be characterized by dysregulation in the approach 

system contributing to increased anger.   

Conversely, however, depression has also been associated with difficulties with inhibition 

and avoidance of tasks or situations, rather than approach.  That is, depressed individuals will 

often avoid situations which may be important (e.g., Neese, 2000).  This emphasizes the 

approach vs. avoidance distinction between anger and sadness.     Given this, it would be 

interesting to examine the avoidance system similarly.  It may be that avoiding or giving up on 

an important, yet frustrating, goal would result in potentiated sadness, rather than anger, in 

depressed individuals.   This, too, may reflect difficulties with dysregulation in the approach 

system through avoidance of an important goal.  As mentioned above, the importance of the 

individual being actively engaged in a task or goal may be critical for the distinction between our 

work and the ECI hypothesis.  As such, avoidance of personally relevant, loss or goal related 

tasks or events may be instances where sadness is potentiated in MDD.   

 

6.1.2 Strategy Effectiveness.   

 Acceptance, reappraisal, and no-strategy conditions were compared to assess their 

effectiveness for reducing anger.  Emotion regulation strategy had a similar impact on affect and 

distress tolerance for depressed and non-depressed individuals, and thus depression status did not 

moderate the effect of these strategies on anger, anxiety or sadness.  These results provide 

evidence that the impairments in depressed individual’s emotion regulation may not be due to 
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difficulties utilizing emotion regulation strategies (e.g., Gratz & Roemer, 2004).  In fact, both 

depressed and non-depressed individuals rated the usability of both acceptance and reappraisal 

similarly.  That is, when a strategy is provided for depressed and non-depressed individuals, their 

ability to implement and use the strategy is similar.  However, Gratz and Roemer (2004), suggest 

that difficulties in emotion regulation in depression may also be due to difficulties with access to 

effective strategies.  Thus, when depressed individuals experience frustration or stress, they may 

be less likely than their non-depressed counterparts to spontaneously access an effective strategy 

to reduce their negative emotions.   

Conceptually, our results suggest that depressed individuals are able to use a tool 

provided for them, but may not know where to independently find that tool had it not been 

provided.  This idea was supported by additional baseline data from our sample which indicated 

that depressed individuals showed significantly higher trait levels of experiential avoidance of 

negative emotion (based on the AAQ; Hayes et al., 2004) and lower spontaneous usage of 

reappraisal (based on the ERQ; Gross & John, 2003) than non-depressed individuals2.  This 

suggests that day-to-day access of appropriate strategies is, in fact, different in depressed 

individuals.  However, this difference disappears when strategies are explicitly provided, as in 

the present study.   Thus, it will be important for future work to examine methods of increasing 

implicit and automatic access to effective strategies in depression.   

Despite no differences between depression groups for strategy effectiveness, significant 

differences in anger response emerged between the strategies with acceptance being the least 

effective for reducing anger.  In fact, the no-strategy and reappraisal conditions similarly affected 

anger response.  Both reappraisal and no-strategy conditions resulted in lower post-task anger 

than the acceptance condition, which resulted in significantly higher anger after the mirror-
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tracing task.  These results are consistent with recent findings which demonstrated significantly 

greater anger following a mirror-tracing task in individuals who were instructed to accept their 

emotions than individuals who were instructed to reappraise their emotions, following an angry 

mood induction (Szasz, Szentagotai, & Hofmann, 2011).   In that study, reappraisal, suppression 

and acceptance were compared with reappraisal being the most effective, and suppression being 

the least effective strategy for reducing anger during the mirror tracing task.  A limitation to 

these findings, however, is that a no-strategy condition was not included. Thus, it is impossible 

to know whether reappraisal is truly more beneficial than no-strategy.  Given the results of the 

current study, it is likely that reappraisal would not have outperformed a control condition if it 

had been provided (Szasz et al., 2011).  This findings highlights the importance of including a 

control condition (as in the current study) to gain a better understanding of reappraisal (and 

emotion regulation in general) on anger reduction, especially in depression.    

However, these results, in combination with the results of Szasz et al. (2011), do suggest 

that there may be benefits of using reappraisal over acceptance to reduce anger response in both 

depressed and non-depressed individuals.  In particular, to further understand why reappraisal 

may be outperforming acceptance, it is important to consider how anger is elicited.    

Anger is often elicited when an individual perceives that movement toward a particular 

goal has been blocked or when expectations are unmet (Berkowitz, 1993; Depue & Zald, 1993; 

Dollard, Doob, Miller, Mowrer, & Sears, 1939; Lewis, Alessandri, & Sullivan, 1990; Ortony et 

al., 1988; Frijda, 1986).  Conceptualizing it in this way may also highlight one aspect of why 

anger is potentiated in depressed individuals. Although it is possible that depressed individuals 

encounter obstacles to their goals at higher frequencies, another possibility is that their 

perceptions or appraisals of situations are biased toward this negative evaluation (e.g., Beck, 
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1979).  This faulty appraisal may therefore increase the potency of the thwarted goal in 

depressed individuals, resulting in increased anger.  Thus, using techniques such as reappraisal to 

help both depressed and non-depressed individuals accurately perceive their situation could be 

beneficial. 

Although there was a lack of significant difference between reappraisal and no-strategy, 

both the Szasz and colleagues’ study and our findings highlight the ineffectiveness of acceptance 

for acute anger reduction during the task.   Given the robust empirical support for acceptance 

based practices (e.g., Acceptance and Commitment Therapy; Hayes et al, 1999; Mindfulness 

Based Cognitive Therapy; Teasdale et al., 2000) for improvements in psychopathology, these 

results are somewhat surprising.  Importantly, a notable difference is that many of the studies 

documenting the effectiveness of acceptance are treatment outcome studies with repeated 

exposure to acceptance based techniques.  This discrepancy suggests that practice may be an 

integral component to the effectiveness of acceptance, especially because acceptance has been 

shown to be difficult to manipulate through simple instructions (e.g., Marcks & Woods, 2005; 

Hayes et al., 1999).  Additionally, despite some studies showing reduction of experiential 

distress with acceptance, frequency of distressing thoughts remains unchanged (e.g., Marcks & 

Woods, 2005).  It may be that in individuals who are less adept with acceptance, these thoughts 

may then contribute to a reactivation of negative emotions, and thus a heightened response.  For 

this reason, continued research which examines potential moderators (e.g., MDD) of acceptance 

effectiveness is an important direction. 

Further, when considering the initially heightened emotional response observed with 

individuals instructed to accept, another surprising result was revealed when no differences 

emerged during the recovery from the task.  The current literature (e.g., Low et al, 2004) 
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suggests that benefits of acceptance may also be observed during the recovery period when 

individuals are no longer focusing on their emotions.  Although the increase in negative emotion 

generated by the acceptance instructions may have initially increased focus on negative emotion 

during the task, we anticipated that, consistent with Low and colleagues (2004), the effects of 

acceptance would be seen during a recovery period; however, this was contradictory with the 

results of the current study. 

 

6.2 Physiological Response and Strategy Effectiveness 

6.2.1 Physiological response 

When physiological indices were compared between depression groups during the 

MTPT-C task, both heart rate and respiration were similar for individuals with MDD and without 

MDD.  In fact, both heart rate and respiration decreased over time.  Although this result seems 

counterintuitive, early work suggests that as task difficulty increases, heart rate decreases.  In 

fact, heart rate reductions have been demonstrated for stressful tasks in depressed individuals 

repeatedly (Albus et al., 1987; Carroll et al., 2007).   Interestingly, however, despite heart rate 

decreases, skin conductance levels have been found to increase with task difficulty (e.g., Elliot, 

1969).  This finding of divergence between physiological measures of heart rate and skin 

conductance was consistent with our results.  Skin conductance increased during the mirror 

tracing task, with differential responding between depressed and non-depressed individuals.  

Depressed individuals had lower skin conductance at both baseline and during the task than non-

depressed individuals.  These findings are somewhat surprising given depressed individuals’ 

increased subjective experience of anger during the task.  Further, depression has often been 

associated with autonomic nervous system dysregulation with greater sympathetic and weakened 
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parasympathetic responses, especially in cardiac activity (Lahmeyer et al., 1987; Lehofer, Moser, 

& Hoehn-Saric, 1997;  Byrne et al., 2010), suggesting that heighted sympathetic responses 

would be expected. In fact, several studies have reported that depression is associated with 

greater physiological arousal in response to stressful tasks (e.g.,  Kibler & Ma, 2004; Zuckerman 

et al., 1968).  Despite this, lower skin conductance in depressed individuals has been shown for 

positive/pleasant images as compared to healthy controls (Mardaga & Hansenne, 2009), 

suggesting a blunted skin conductance response with positive stimuli.  This study is the first to 

document this blunted physiological response to a distressing and negative task, in spite of 

significantly higher subjective arousal.   

6.2.2. Strategy Effectiveness on Physiological Variables 

When strategies were examined for response differences in heart rate, skin conductance 

and respiration, differences in strategy emerged for respiration only.  Individuals in the no-

strategy and acceptance conditions showed decreases in respiration rate over time, while 

individuals in the reappraisal condition did not display changes in breathing rate during the 

mirror-tracing task.  Given the link between breathing and cardiac functioning (e.g., Grossman, 

Karemaker, & Wieling, 1991), this may be that the reductions in heart rate observed across 

individuals during the task affected the subsequent breathing rates, too, and may also be a 

function of task difficulty.   Another possibility is that individuals in the reappraisal condition 

displayed less attentional focus on the task, which affected their respiration rates.  Unfortunately, 

however, if attentional differences were present on the task, other differences in performance and 

distress tolerance would likely have emerged, so this remains unclear.  There were no depression 

group differences between strategies. 
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6.3 Distress Tolerance  

6.3.1 Task Persistence and Strategy Effectiveness 

 Individuals experiencing a current episode of depression displayed shorter latency to task 

termination, and thus, lower distress tolerance for the mirror-tracing task.  These results were 

consistent with previous literature indicating that individuals experiencing a chronic sad mood 

persisted for shorter durations than individuals not in a sad mood (Ellis et al., 2010) and are the 

first to implicate lower distress tolerance in MDD.  We speculate that, consistent with Muraven 

and Baumeister (2000), lowered distress tolerance is a function of depleted self-regulatory 

resources in depressed individuals.  They posit that a person experiencing a sad mood may be 

depleting the self-regulatory resources necessary for other types of self-control such as 

alleviating an angry emotion or tolerating a distressing task.   

This would suggest that emotion regulation strategies that were less taxing (e.g., 

reappraisal; Richards & Gross, 2000) may be most beneficial for depressed individuals.  

However, no differences in emotion regulation strategies emerged.  This is contrary to recent 

findings which indicated that reappraisal was more effective for increasing task persistence than 

acceptance or suppression following an angry mood induction (Szasz et al., 2011).  In addition to 

lacking a control condition as mentioned above, there may be several additional reasons for the 

lack of differences in the current study.  Notably, the populations were significantly disparate.  

That is, in the Szasz et al. (2011) study, individuals who were high on trait anger were recruited, 

induced into an angry mood and compared.  Similarly to having no control condition for their 

emotion regulation strategies, they also did not have a “control” condition of individuals who 

were not high on trait anger or not induced into an angry mood.  Thus, individuals with high trait 

anger may represent a distinct population which is separate from the individuals in the current 



             

 67 

study.   This may indicate that individual differences should be examined as potential moderators 

for successful treatment of distress intolerance.    

It may also indicate that distress tolerance is a difficult component of emotion regulation 

to examine in the laboratory.   In fact, in a recent review of distress tolerance and 

psychopathology, Zvolensky (2010) highlighted the paucity of research exploring both the 

mechanisms of change as well as the effective methods to promote change in distress tolerance.  

Although our study was one of the first to attempt to define effective strategies for increasing 

tolerance for distress acutely in the laboratory, particularly in depression, we were unsuccessful.   

Future research should continue to investigate the mechanisms of change for distress tolerance 

given its prevalence in a number of psychopathologies. 

In fact, goal attainment may be an important aspect of both distress tolerance and anger 

potentiation that could inform mechanisms of change.  Considering that anger is elicited when 

expectations or goals are not being met, perceptions of failure may then increase the desire to 

give-up.  This would suggest that other strategies or techniques which minimize the potency of 

these perceived failure experiences by providing the opposite feeling, such as success or mastery, 

may be essential.  Depressed individuals may benefit from small rewards or reinforcements 

aimed at continued goal attainment.  These rewards may not only increase task persistence, but 

may also reduce angry emotions.  This may be why therapies such as behavioral activation 

(Dimidjian et al., 2006), which focus on increasing the number of activities where depressed 

individuals feel a sense of mastery and pleasure are beneficial.   

Along these lines, exploring differences in motivational factors in depressed individuals 

may expand our knowledge of distress tolerance.  It may be that depressed individuals did not 

perceive the task in the current study as relevant or important enough for continued effort.  An 
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important direction for future studies would be to manipulate the reward (e.g., give monetary 

reinforcement for high points) associated with effort to better understand factors associated with 

goal attainment.  It may be, however, that this increased value on the task may result in greater 

anger associated with a failed attempt.  For this reason, continued work in examining ways to 

increase distress tolerance in depression is warranted.  

6.4 Clinical Relevance of Emotion Dysregulation in Depression   

Emotion dysregulation in depression has been highlighted as a maintenance factor for the 

disorder with specific focus on severity of depressive episode, duration of episode, and on poorer 

psychosocial functioning (e.g., Rottenberg et al., 2002).  Unfortunately, however, the more 

recent effects of anger potentiation, blunted physiological responding and distress intolerance on 

the course of depression remain unknown.  Our work has demonstrated that anger potentiation 

and lowered distress tolerance is present in individuals of varying degrees of depressive 

symptomology (dysphoric vs. clinically depressed;  Ellis et al., 2010), and thus is an aspect of 

depression which is independent of episode severity.  However, although Rottenberg and  

colleagues’ (2002) work demonstrated the clinical importance of ECI, the predictive effect of 

anger potentiation and reduced distress tolerance on important clinical outcomes (e.g., duration, 

functioning) has not yet been demonstrated.   Longitudinal work that examines whether reduced 

distress tolerance is associated with the course of a depression episode would help to directly test 

whether emotion dysregulation contributes to the maintenance of the disorder.  

Considering the role of anger potentiation and lower distress tolerance as vulnerability 

factors for depression would also be important.  In particular, distress tolerance may be 

influenced by the number of previous episodes a person has experienced.   It may be that 

depression vulnerable individuals have similar tolerance for distress as never-depressed 
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individuals following their first episode, but with continued experiences of perceived failure 

during subsequent episodes, they may become more accustomed to giving up, even when not in a 

depressive episode.  Along these lines, data from our larger sample of individuals (N = 298), 

which was not exclusive to currently depressed and non-depressed, is consistent with this 

hypothesis.  That is, number of lifetime episodes of depression (range from 0-99) predicted 

distress tolerance (β= -.13, t = -2.21, p = .03) and explained 2% of the total variance in distress 

tolerance.   Thus, targeting tolerance for distress in treatment may be a unique way to reduce 

future onset of depression; albeit likely to a small degree. Importantly, these results were not 

found when the sample from the current study was exclusively used for analyses.  This suggests 

that this effect may have been too small to be detected by the smaller sample size. Regardless, 

continued work examining the contribution of distress tolerance to the etiology of depression is 

an important direction for future research.   

 In addition, the behavioral consequences of anger potentiation should be explored.  One 

may speculate that angry emotions contribute to greater social isolation, decreased social support 

and more significant difficulties in overall functioning.   A recent study attempted to understand 

the role of a depressive episode on an interesting aspect of social functioning, social decision 

making (Harle’, Allen & Sanfey, 2010).  In this paradigm, individuals were given specific 

monetary offers from another “participant” which were either divided fairly or unfairly between 

each of them.  Individuals were able to keep the offer if they chose to accept it, or no one 

received money if the offer was denied.  Thus, accepting all offers, regardless of fairness, was 

beneficial, as it resulted in a net gain. This study was interesting because despite being more 

rational in their acceptance of unfair offers (they accepted more), depressed individuals 

responded to the unfair offers with greater increases in anger than non-depressed individuals 
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(Harle’, Allen & Sanfey, 2010).  Although these are the first results which examine the potential 

combined effects of depression and anger on a social outcome, future studies should consider 

manipulating anger as a way to assess the specific contributions of this combined emotional 

state.  To our knowledge, there are no other laboratory studies which have examined these 

effects on a social outcome (e.g., aggression toward others) in a depressed population. Given the 

known interpersonal difficulties often associated with a major depressive episode (Zlotnick, 

Kohn, Keitner, & Della Grotta, 2000) this is a direction that will be critical for understanding the 

debilitating effects of anger in depression. 

6.5 Recovery  

When emotion regulation strategies were compared following a recovery period, no 

differences between strategies emerged.  However, depression groups differed in anger and 

anxiety following recovery, with depressed individuals having higher levels of each of these at 

the end of the recovery period.  These trend differences remain even when controlling for post 

task emotion. Further, there were no depression group or emotion regulation strategy differences 

for change in heart rate over time.   These results were surprising given previous results 

suggesting that acceptance may be most effective for physiological responses during recovery 

(Low, Stanton & Bower, 2008).  In addition, there were no strategy differences for skin 

conductance during recovery, although depression groups differed in skin conductance.  

Similarly to during the task, the depressed individuals continued to have lower SCL than non-

depressed individuals.  Finally, for respiration during recovery, depressed individuals and non-

depressed individuals displayed different, but unremarkable changes in respiration, with no 

significant effects over time between groups.     
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6.6 Moderators of Anger Response and Distress Tolerance 

Unfortunately, our results were inconclusive for implicating rumination as a moderator of 

emotion regulation effectiveness on anger or distress tolerance.  Although, Feldner and 

colleagues (2006) concluded that rumination may inhibit a person’s ability to effectively regulate 

emotions and may increase the risk of experiencing additional negative emotions such as anger, 

irritability and frustration, rumination did not influence the effectiveness of emotion regulation 

strategy in the current study.  Further, similar non-significant results were found for the 

moderating effects of heart rate variability.  These results may be a function of sample size and 

insufficient power to detect relatively small interaction effects between these moderators, 

depression status and strategy.   

6.7 Limitations 

Several limitations of the current study should noted.  First, we utilized a convenient 

student sample for the majority of our recruitment.   However, with the need to increase our 

number of depressed individuals, we also recruited from the greater university area for our 

depressed group only.  For this reason, demographics indicated that the depressed group 

significantly differed in age from the non-depressed group.  When age was included as a 

covariate in all analyses, results remained unchanged, suggesting that age was not a substantial 

moderator for our results. Additionally, the use of a sample with mostly college aged participants 

limits the generalizability of findings to less educated or older adults; however, it should be 

noted that all participants completed a careful psychiatric diagnostic assessment. Thus, although 

they were a convenient sample, the MDD group was experiencing clinically significant 

symptoms of depression.  
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In addition, the size of our depressed sample may be a limit to our findings, with 

particular focus on the more complex interactions.  Despite our power analyses indicating 

sufficient power for our primary analyses, it is possible that we did not have the power necessary 

to detect the moderating effects of depression status on strategy effectiveness.   The literature 

(e.g., Liverant, 2008) suggests that effect sizes in similar studies are relatively small (~ partial η2 

= .06).  Thus, increasing the number of individuals in the sample may have been beneficial.   

Finally, with regard to our sample, our exclusion criteria for depressed individuals was 

minimal.  That is, we only excluded for individuals with a history of bipolar disorder or 

psychosis and allowed medication usage.  Because of the high comorbidity of additional 

disorders with depression, people with these other disorders were not excluded.  Although this 

may reduce specificity, it increases the generalizability of the findings.  Importantly, however, 

analyses suggested that neither the presence of an additional Axis I disorder nor medication 

usage changed our current results.  

Other important considerations involve the potency of our emotion regulation strategy 

manipulations and ways to further increase their impact.  One possibility involves altering our 

instructions to target the baseline mood state (i.e., pre-frustrating task mood).  In the Szasz and 

colleagues (2011) study, participants were not instructed to accept or reappraise the emotions 

they experienced during the mirror-tracing task.  Rather, they were instructed to utilize these 

strategies on the angry mood to which they had been induced before completing the mirror-

tracing task.  In our case, this may suggest that attempting to instruct participants to reappraise or 

accept their current baseline mood state (e.g., sad mood in MDD participants) before the task, 

rather than using these strategies on the task-elicited mood (e.g., anger) may be beneficial and 

increase the effects of these strategies. Thus, attempting to regulate sad mood acutely in MDD 
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individuals prior to a frustrating task to determine whether their anger response could be reduced 

to similar levels as non-MDD individuals would be an interesting direction for future work. 

Another possibility for increasing the potency of our manipulation would be to provide 

ample time to practice. This may be particularly important for some forms of emotion regulation 

such as acceptance (Marcks & Woods, 2005; Hayes et al., 1999).  For example, one idea may be 

to have a multiple distressing tasks with which to practice the strategies over separate sessions.  

This may also help to consolidate these strategies for longer term use.  It may even help to have 

guidance in the process of practicing to increase mastery of the techniques.  Implementing such 

changes would likely increase the potency of these emotion regulation strategies in future 

research.     

Along these lines, another critical aspect of the current study involves the lack of 

difference between our reappraisal condition and our no-strategy condition.  In addition to 

increasing the potency of our manipulations, the current study may have benefitted from 

gathering subjective information from individuals in the no strategy condition regarding their 

emotional experience.  Specifically, similarly to how a manipulation check assessed the usability 

and subjective effectiveness of each strategy, it would have been interesting to assess both if and 

how individuals who were not provided with a strategy regulated their emotional response.  It 

may be that these individuals used an undefined emotion regulation strategy spontaneously 

which contributed to the lack of differences between that and the reappraisal condition.  Future 

work should consider obtaining this information from individuals in the no-strategy condition to 

better understand the lack of differences observed in the current study. 

Another important consideration of our findings is that the long-term benefits of 

reappraisal or acceptance remain unknown for anger, especially in depression.   Given the 
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experimental induction of anger and transient and acute nature of emotional states, testing the 

utilization and effectiveness over the long term will be important.  Unfortunately, our results 

suggest that the effects of these strategies are not sustained through a recovery period.  However, 

this highlights the importance of continuing to explore ways of prolonging the benefits of 

emotion regulation strategies and increasing their usage in the long-term.  

 

6.8  Summary  

According to Gross’s (1998) conceptualization of emotion dysregulation, emotions are 

dysregulated when their experience or expression has negative consequences either 

psychologically, physiologically or behaviorally.  Our results highlight difficulties in each of 

these areas in depressed individuals.  Specifically, increased anger response, blunted 

physiological arousal, and decreased distress tolerance separate depressed individuals from non-

depressed individuals.   These results emphasize the need for effective strategies to address these 

difficulties.  Although our results suggest that acceptance is not an effective strategy for reducing 

anger or increasing distress tolerance, results regarding the most beneficial strategy for anger 

reduction in individuals who are currently depressed remain somewhat elusive.  Thus, continued 

work examining the effects of reappraisal, as well as alternative strategies and how to best 

implement them, will be critical for reducing these maladaptive emotional responses.   
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APPENDIX A 

	  
BDI-‐II	  

 
This questionnaire consists of 21 groups of statements. Please read each group of 
statements carefully, and then pick out the ONE STATEMENT in each group that bests 
describes the way you have been feeling during the PAST TWO WEEKS, INCLUDING 
TODAY. Circle the number beside the statement you have picked. If several statements 
in the group seem to apply equally well, circle the highest number for that group. Be 
sure that you do not choose more than one statement for any group, including Item 16 
(Changes in sleeping pattern) or Item 18 (Changes in Appetite). 
 
1. Sadness 
 0 I do not feel sad. 
 1 I feel sad much of the time. 
 2 I am sad all the time  
 3 I am so sad or unhappy that I can't stand it 
 
2. Pessimism 
 0 I am not discouraged about my future. 
 1 I feel more discouraged about my future than I used to be. 
 2 I do not expect things to work out for me. 
 3 I feel that my future is hopeless and will only get worse. 
 
3. Past Failure 
 0 I do not feel like a failure. 
 1 I have failed more I should have. 
 2 As I look back, I see a lot of failures. 
 3 I feel I am a total failure as a person. 
 
4. Loss of Pleasure 
 0 I get as much pleasure as I ever did from the things I enjoy. 
 1 I don't enjoy things as much as I used to. 
 2 I get very little pleasure from the things I used to enjoy. 
 3 I can't get any pleasure from the things I used to enjoy. 
 
5. Guilty Feelings 
 0 I don't feel particularly guilty. 
 1 I feel guilty over many things I have done or should have done. 
 2 I feel quite guilty most of the time. 
 3 I feel guilty all of the time. 
 
6. Punishment Feelings 
 0 I don't feel I am being punished. 
 1 I feel I may be punished. 
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 2 I expect to be punished. 
 3 I feel I am being punished. 
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7. Self-Dislike 
 0 I feel the same about myself as ever. 
 1 I have lost confidence in myself. 
 2 I am disappointed in myself. 
 3 I dislike myself. 
 
8. Self-Criticalness 
 0 I don't criticize or blame myself more than usual. 
 1 I am more critical of myself than I used to be. 
 2 I criticize myself for all of my faults. 
 3 I blame myself for everything bad that happens 
 
9. Suicidal Thoughts or Wishes 
 0 I don't have any thoughts of killing myself. 
 1 I have thoughts of killing myself, but I would 
      not carry them out. 
 2 I would like to kill myself. 
 3 I would kill myself if I had the chance. 
 
10. Crying 
 0 I don't cry any more than I used to. 
 1 I cry more than I used to 
 2 I cry over every little thing. 
 3 I feel like crying, but I can't. 
 
11. Agitation 
 0 I am no more restless or wound up than usual. 
 1 I feel more restless or wound up than usual. 
 2 I am so restless or agitated that it's hard to stay still. 
 3 I am so restless or agitated that I have to  
      keep moving or doing something. 
 
12. Loss of Interest 
 0 I have not lost interest in other people or activities 
 1 I am less interested in other people or things than before. 
 2 I have lost most of my interest in other people or things 
 3 It's hard to get interested in anything. 
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13. Indecisiveness 
 0 I make decisions about as well as ever. 
 1 I find it more difficult to make decisions than usual. 
 2 I have much greater difficulty in making decisions  
       than I used to. 
 3 I have trouble making any decisions. 
 
14. Worthlessness 
 0 I don't feel I am worthless. 
 1 I do not consider myself as worthwhile and 
      useful as I used to. 
 2 I feel more worthless as compared to other people. 
 3 I feel utterly worthless. 
 
15. Loss of Energy 
 0 I have as much energy as ever. 
 1 I have less energy than I used to have. 
 2 I don't have enough energy to do very much. 
 3 I don't have enough energy to do anything. 
 
16. Changes in Sleeping Pattern 
 0 I have not experienced any change in my sleeping pattern. 
 -------------------------------------- 
 1a I sleep somewhat more than usual. 
 1b I sleep somewhat less than usual. 
 -------------------------------------- 
 2a I sleep a lot more than usual. 
 2b I sleep a lot less than usual. 
 -------------------------------------- 
 3a I sleep most of the day. 
 3b I wake up 1-2 hours early and can't get back to sleep. 
 
17. Irritability 
 0 I am no more irritable than usual. 
 1 I am more irritable than usual. 
 2 I am much more irritable than usual. 
 3 I am irritable all the time. 
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18. Changes in Appetite 
 0 I have not experienced any change in my appetite 
 -------------------------------------- 
 1a My appetite is somewhat less than usual. 
 1b My appetite is somewhat greater than usual. 
 -------------------------------------- 
 2a My appetite is much less than before. 
 2b My appetite is much greater than usual. 
 -------------------------------------- 
 3a I have no appetite at all. 
 3b I crave food all the time. 
 
19. Concentration Difficulty 
 0 I can concentrate as well as ever. 
 1 I can't concentrate as well as usual. 
 2 It's hard to keep my mind on anything for  
  very long. 
 3 I find I can't concentrate on anything. 
 
20. Tiredness or Fatigue 
 0 I am no more tired or fatigued than usual. 
 1 I get more tired or fatigued more easily 
      than usual. 
 2 I am too tired or fatigued to do a lot of 
      the things I used to do. 
 3 I am too tired or fatigued to do most of  
      the things I used to do. 
 
21. Loss of interest in Sex 
 0 I have not noticed any recent change in my  
      interest in sex. 
 1 I am less interested in sex than I used to be. 
 2 I am much less interested in sex now. 
 3 I have lost interest in sex completely. 
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Beck	  Depression	  Inventory-‐	  Short	  Form	  (BDI-‐SF)	  
 
 On this questionnaire are groups of statements.  Please read each group of statements 
carefully.  Then pick out the one statement in each group which best describes the way you have 
been feeling the PAST WEEK, INCLUDING TODAY!  Circle the number beside the statement 
you picked. If several statements in the group seem to apply equally well, circle each one. Be 
sure to read all the statements in each group before making your choice. 
 
1.    0 I do not feel sad. 
 1 I feel sad. 
 2 I am sad all the time and I can't snap out of it. 
 3 I am so sad or unhappy that I can't stand it. 
 
2. 0 I am not particularly discouraged about the future. 
 1 I feel discouraged about the future. 
 2 I feel I have nothing to look forward to. 
 3 I feel that the future is hopeless and that things cannot improve. 
 
3. 0 I do not feel like a failure. 
 1 I feel I have failed more than the average person. 
 2 As I look back on my life, all I can see is a lot of failures. 
 3 I feel I am a complete failure as a person. 
 
4. 0 I get as much satisfaction out of things I used to. 
 1 I don't enjoy things the way I used to. 
 2 I don't get real satisfaction out of anything anymore. 
 3 I am dissatisfied or bored with everything. 
 
5.  0 I don't feel particularly guilty. 
 1 I feel guilty a good part of the time. 
 2 I feel quite guilty most of the time. 
 3 I feel guilty all of the time. 
 
6. 0 I don't feel disappointed in myself. 
 1 I am disappointed in myself. 
 2 I am disgusted with myself. 
 3 I hate myself. 
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7. 0 I don't cry anymore than usual. 
 1 I cry more now than I used to. 
 2 I cry all the time now. 
 3 I used to be able to cry, but now I can't cry even when I want to. 
 
8. 0 I have not lost interest in other people. 
 1 I am less interested in other people than I used to be. 
 2 I have lost most of my interest in other people. 
 3 I have lost all of my interest in other people. 
 
9. 0 I make decisions about as well as I ever could. 
 1 I put off making decisions more than I used to. 
 2 I have greater difficulty in making decisions than before. 
 3 I can't make decisions at all anymore. 
 
10. 0 I don't feel I look any worse than I used to. 
 1 I am worried that I am looking old or unattractive. 
 2 I feel that there are permanent changes in my appearance that make   
   me look unattractive. 
 3 I believe that I look ugly. 
 
11. 0 I can work about as well as before. 
 1 It takes extra effort to get started at something. 
 2 I have to push myself very hard to do anything. 
 3 I can't do any work at all. 
 
12. 0 I don't get more tired than usual. 
 1 I get tired more easily than I used to. 
 2 I get tired from doing almost anything. 
 3 I am too tired to do anything. 
 
13. 0 My appetite is no worse than usual. 
 1 My appetite is not as good as it used to be. 
 2 My appetite is much worse now. 
 3 I have no appetite at all anymore. 
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BAI	  
 

Below is a list of common symptoms of anxiety.  Please read each item 
in the list carefully.  Indicate how much you have been bothered by each 
symptom during the PAST WEEK, INCLUDING TODAY, by circling 
the number to the right of the statement.  0 = Not at all; 1 = Mildly: it 
did not bother me much; 2 = Moderately: it was very unpleasant, but I 
could stand it; 3 = Severely: I could barely stand it.  
 

        Not at all Mildly Moderately Severely 
                  1. Numbness or tingling  

0 
 
1 

 
2 

 
3 

            2. Feeling hot  
0 

 
1 

 
2 

 
3 

            3. Wobbliness in legs  
0 

 
1 

 
2 

 
3 

            4. Unable to relax  
0 

 
1 

 
2 

 
3 

            5. Fear of the worst thing happening  
0 

 
1 

 
2 

 
3 

            6. Dizzy or lightheaded  
0 

 
1 

 
2 

 
3 

            7. Heart pounding or racing  
0 

 
1 

 
2 

 
3 

            8. Unsteady  
0 

 
1 

 
2 

 
3 

            9. Terrified  
0 

 
1 

 
2 

 
3 

            10. Nervous  
0 

 
1 

 
2 

 
3 

            11. Feeling of choking  
0 

 
1 

 
2 

 
3 

            12. Hands trembling  
0 

 
1 

 
2 

 
3 

            13. Shaky  
0 

 
1 

 
2 

 
3 
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14. Fear of losing control  
0 

 
1 

 
2 

 
3 

            15. Difficulty breathing  
0 

 
1 

 
2 

 
3 

            16. Fear of dying  
0 

 
1 

 
2 

 
3 

            17. Scared  
0 

 
1 

 
2 

 
3 

            18. Indigestion or discomfort in abdomen  
0 

 
1 

 
2 

 
3 

            19. Faint  
0 

 
1 

 
2 

 
3 

            20. Face Flushed  
0 

 
1 

 
2 

 
3 

            21. Sweating (not due to heat)  
0 

 
1 

 
2 

 
3 

             
 
 
 
 

POMS	  Adjectives	  
Depression subscale: 
Unworthy 
Hopeless 
Sad 
Worthless 
Blue 
Lonely 
Miserable 
Sorry 
Guilty 
Discouraged 
Helpless 
Gloomy 
Desperate 
Unhappy 
Terrified 
 
Anxiety subscale: 
Nervous 
On edge 
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Tense 
Shaky 
Uneasy 
Restless 
Anxious 
Relaxed 
Panicky 
 
Anger/Hostility subscale: 
Furious 
Angry 
Resentful 
Peeved 
Bad-tempered 
Spiteful 
Ready to Fight 
Annoyed 
Bitter 
Grouchy 
Deceived 
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RSQ	  
 

People think and do many different things when they feel sad. Please 
read each of the items below and indicate whether you never, 
sometimes, often, or always think or do each one when you feel down, 
sad, or depressed.  Please indicate what you generally do, not what you 
think you should do.  Please circle a number to the right of the statement 
that best describes you. 
 
 
  Almost 

Never 
Sometimes Often Almost 

Always 

1. Think “What am I doing to deserve this?” 0 1 2 3 

2. Analyze recent events to try to understand why 
you are depressed. 0 1 2 3 

3. Think, “Why do I always react this way?” 0 1 2 3 

4. Go away by yourself and think about why you 
feel this way. 0 1 2 3 

5. Write down what you are thinking and analyze 
it. 0 1 2 3 

6. Think about a recent situation, wishing it had 
gone better. 0 1 2 3 

7. Think, “Why do I have problems other people 
don’t have? 0 1 2 3 

8. Think, “Why can’t I handle things better? 0 1 2 3 

9. Analyze your personality to try to understand 
why you are depressed. 0 1 2 3 

10. Go someplace alone to think about your 
feelings. 0 1 2 3 
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Demographic	  Information	  
	  

Date:      
 
 
 
To start with, I would like to get some background information from you. 
 
1. What is your date of birth?  __________ / __________ / __________ 
                                                       (month)            (day)              (year) 
 
2. What are your first and last initials? __________   

(This is so we can keep track of the information you give us)   
 
3. What is your age? __________ 
 
4. Are you a man or a woman? (please circle one)  Man  Woman 
 
5. What is your race? (please check one) 
 

_____ Caucasian 

_____ African American 

_____ Asian/Asian American 

_____ Hispanic 

_____ Native American/American Indian 

_____ Other (please specify) ______________________________________ 

 

6. Are you currently on any medications?  (please circle)             YES               NO 

If yes, please indicate dosage and frequency_______________________________ 
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Manipulation Check--Acceptance 

 
 
 
Please rate how well you were able to accept your emotions without judging them. 
 
 
1-----------------------2------------------------3------------------------4-----------------------5 
 
Not at all    Moderately     Very well 
 
 
Please rate how well this acceptance contributed to alleviating the distress caused by the task. 
 
 
1-----------------------2------------------------3------------------------4-----------------------5 
 
Not at all    Moderately     Very well 
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Manipulation Check--Reappraisal 
 
 
Please rate how well you were able to maintain an unemotional and detached view of the task. 
 
 
1-----------------------2------------------------3------------------------4-----------------------5 
 
Not at all    Moderately     Very well 
 
 
Please rate how well this detachment contributed to alleviating the distress caused by the task. 
 
 
1-----------------------2------------------------3------------------------4-----------------------5 
 
Not at all    Moderately     Very well 
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APPENDIX	  B	  
 

Levels 2 & 3 for the MTPT-C, respectively. 
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APPENDIX	  C	  

 
Control Instructions: 
 For this task, you will be asked to trace the outline of the three shapes.  You are asked to 
try your best on this task.  To make it more difficult, the actions of the computer mouse and 
cursor will be reversed.  That is, if you move the mouse down, the cursor will move up on the 
screen, and if you move the mouse left, the cursor will move right.  The first two shapes will be 
somewhat easy and the last shape will be very difficult.  While tracing, if you stop moving 
forward, move too slowly, or move off the line, a buzz will sound and you will need to start over. 
 Once you get to the final shape, pressing any key on the computer keyboard will end the 
task.  Remember, use your best effort. 
 
 
Reappraisal Instructions: 
 You are going to be doing a task today that is very challenging.  However, in addition to 
completing the task, your role for us today will be to help us with some changes we’re planning 
to make in it for an upcoming experiment we’re going to be doing next semester.  We’re 
currently pilot testing this version, and are looking for suggestions for technical revisions.  Please 
try to take an unemotional and detached attitude of the task so that this doesn’t bias the feedback 
you’ll give us when you’re finished.  We’ll be soliciting your input on the technical aspects of 
this task.   

For this task, you will be asked to trace the outline of the three shapes.  You are asked to 
try your best on this task.  To make it more difficult, the actions of the computer mouse and 
cursor will be reversed.  That is, if you move the mouse down, the cursor will move up on the 
screen, and if you move the mouse left, the cursor will move right.  The first two shapes will be 
somewhat easy and the last shape will be very difficult.  While tracing, if you stop moving 
forward, move too slowly, or move off the line, a buzz will sound and you will need to start over. 
 Once you get to the final shape, pressing any key on the computer keyboard will end the 
task.  Remember, use your best effort. 
 Again, please remember to try to take the task using a technical eye. 
 
 
Acceptance Instructions: 
 You are going to be doing a task today that is very challenging, and you may experience 
some emotions because of the difficulty of the task.  These emotions may be in the form of 
thoughts or physical sensations.  During the task, please try to accept these emotions and 
experience them without negatively evaluating them.  They are very natural, and should not be 
thought of as “bad” or “threatening”.  Emotions are normal, healthy and temporary reactions that 
may cue what’s important to you in life.  Please remember this as you complete the following 
task. 

 For this task, you will be asked to trace the outline of the three shapes.  You are 
asked to try your best on this task.  To make it more difficult, the actions of the computer mouse 
and cursor will be reversed.  That is, if you move the mouse down, the cursor will move up on 
the screen, and if you move the mouse left, the cursor will move right.  The first two shapes will 
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be somewhat easy and the last shape will be very difficult.  While tracing, if you stop moving 
forward, move too slowly, or move off the line, a buzz will sound and you will need to start over. 
 Once you get to the final shape, pressing any key on the computer keyboard will end the 
task.  Remember, use your best effort. 
 Again, please remember to try to accept any emotions that you feel during the task, and 
not think of them as bad. 
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Appendix D 
 

Primary Analyses using age as a covariate 
 

Anger.  A 2 (MDD group: MDD, non-MDD) x 3 (condition: control, acceptance, 

reappraisal) x 2 (time: pre, post) mixed plot ANOVA was used to test whether emotion 

regulation condition differentially affected individuals’ self-reported anger response.  Age was 

entered as a covariate.  A significant effect of time, F (1, 167) = 5.01, p = 0.03, partial η2 = 0.03, 

MDD group status, F (1, 167) = 27.7, p = 0.00, η2 = 0.14, and condition, F (2, 167) = 3.55, p = 

0.03, partial η2 = 0.04, were revealed.  The effect of age and the interaction of time x age were 

both non-significant, (F (1, 167) = .62, p = 0.43, partial η2 = 0.00;  F (1, 167) = .05, p = 0.83, 

partial η2 = 0.00)   In addition, an MDD group x time interaction (F (1, 167) = 4.52, p = 0.04, 

partial η2 = 0.03) and condition x time interaction, F (2, 167) = 3.36, p = 0.04, partial η2 = 0.04, 

were also observed.  The time x MDD group x condition interaction was non-significant, F (2, 

167) = 1.34, p = 0.26, partial η2 = 0.02.   

Skin Conductance.  Controlling for age, analyses revealed a significant effect for time, F 

(1, 159) = 15.64, p = 0.00, partial η2 = 0.09, with general increases in SCL from baseline during 

the task.  A significant effect for MDD group status, F (1, 159) = 9.95, p = 0.00, partial η2 = 

0.06, and a non-significant effect for condition and age (F (2, 159) = .31, p = 0.73, partial η2 = 

0.00 and F (2, 159) = .61, p = 0.44, partial η2 = 0.00) were observed.  Further, a significant 

interaction between time and MDD group status, F (1, 159) = 3.98, p = .05, partial η2 = 0.02 was 

also revealed.  The time x age, time x condition, and time x MDD x condition interaction effects 

were all non-significant (F (1, 159) = .77, p = 0.38, partial η2 = 0.01; F (2, 159) = .20, p = 0.82, 

partial η2 = 0.00; F (2, 159) = 2.60, p = 0.08, partial η2 = 0.03, respectively). 
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Distress Tolerance. To examine the effects of emotion regulation strategies on distress 

tolerance, a 2 (MDD group: MDD, non-MDD) x 3 (condition: control, acceptance, reappraisal) 

univariate analysis of variance was conducted covarying for age, with latency to termination as 

the dependant variable.  Analyses revealed a non-significant effect of condition (F (2, 166) = 

2.20, p = 0.11) and age (F (1, 166) = .23, p = 0.63), and a significant effect of MDD status (F (1, 

166) = 5.70, p = 0.03), and a non-significant interaction of condition x MDD status (F (2, 166) = 

1.49, p = 0.23).  Thus, the emotion regulation strategies did not differentially affect distress 

tolerance.  However, analyses indicate that the MDD individuals terminated the task more 

quickly than non-MDD individuals, suggesting lower tolerance for distress. 

 

2.  To compare MDD groups on use of reappraisal, the reappraisal subscale of the Emotion 

Regulation Questionnaire was summed.  A one-way ANOVA revealed that MDD groups 

significantly differed in use of reappraisal, F (1, 177) = 22.17, p = 0.00.   MDD participants had 

lower scores on the reappraisal subscale than non-MDD participants.  To determine if use of 

acceptance and avoidance differed between MDD groups, the AAQ was tallied (following some 

reverse scoring), and indicated significantly higher emotional avoidance in MDD participants 

than non-MDD participants, (F (1, 176) = 95.57, p = 0.00) 
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