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 ABSTRACT 

 

Emotion Regulation and Negative Affect: Laboratory and Field Investigations 

 

Jessica M. MacIntyre, B.S. 

 

Thesis directed by:  Andrew J. Waters, Ph.D., Associate Professor, Department of 

Medical and Clinical Psychology 

 

Deficits in emotion regulation abilities have been associated with 

psychopathology, including addiction. Such deficits may provoke drug use by increasing 

the intensity and lability of negative affect. The primary goal of this study was to 

investigate the relationship between difficulties in emotion regulation ability and negative 

affect both in the laboratory and the field. The study was a secondary data analysis. The 

parent study (Ruscio, 2013) was “a parallel group randomized controlled trial of a brief 

mindfulness meditation (Brief-MM) intervention delivered to smokers on a Personal 

Digital Assistant (PDA) in the field. Adult community smokers (N = 44) were randomly 

assigned to a Brief-MM (n = 24) or Control (sham meditation training; n = 20) group.” 

All participants carried a PDA for two weeks and were instructed to initiate 20 minutes of 

meditation (or control) training on the PDA once per day and to complete an assessment 

of negative affect using a 10-item version of the Positive and Negative Affect Schedule 

(PANAS). Additionally, they were prompted to complete the same assessments at 
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random times up to four times per day. Thirty-seven participants contributed EMA data 

and completed in total 1874 assessments. At each of three laboratory visits, participants 

completed the Difficulties in Emotion Regulation Scale (DERS) and the PANAS. DERS 

scores were fairly stable across assessments (ICC = .73). Participants with higher DERS 

scores reported more negative affect at lab visits. In addition, when a participant reported 

a higher DERS score than their average, they reported higher negative affect. Participants 

with high DERS scores at baseline reported higher negative affect in the field, and also 

more labile negative affect. The maximum level of negative affect of participants with 

higher DERS scores was higher than those with lower DERS scores. Overall, the findings 

suggest the presence of state- and trait-like aspects of emotion regulation and that 

emotion regulation abilities are related to the intensity and lability of negative affect. 
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CHAPTER 1: General Introduction 

EMOTION REGULATION 

Working Definition 

The working definition of emotion regulation used for this thesis was proposed by 

Kim Gratz and Lizabeth Roemer and presented in their 2004 paper on the development 

and validation of the Difficulties in Emotion Regulation Scale (DERS, 15). While a 

number of definitions of emotion regulation exist in the literature, the multidimensional 

conceptualization is one of the more specific definitions and has been used across 

psychological research domains, including substance abuse and addiction (11). The 

multidimensional conceptualization specifies four dimensions of emotion regulation: 

(a) awareness, understanding, and acceptance of emotions; (b) ability to engage in 

goal-directed behaviors and inhibit impulsive behaviors when experiencing 

negative emotions; (c) flexible use of situationally appropriate strategies to 

modulate the intensity and/or duration of emotional responses rather than to 

eliminate emotions entirely; and (d) willingness to experience negative emotions 

as part of pursuing meaningful activities in life (42-43; 15). 

This definition is used primarily because of the clarity and thoroughness of the definition. 

It includes both cognitive and behavioral responses to emotion and emphasizes the 

importance of using these strategies to engage in goal-directed responses. Additionally, 

this definition corresponds to the DERS, one of the primary measures used to assess 

emotion regulation both for the current project as well as within the field in general.  

Emotion Dysregulation 
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Emotion dysregulation can be conceptualized as the lack of emotion regulation. 

For example, Gratz states that a deficiency in skill for any one part of the definition of 

emotion regulation provided above indicates emotion dysregulation (15). Marsha Linehan 

was one of the first researchers to focus on emotion dysregulation specifically. In her 

work with chronically suicidal females, Linehan discovered that the majority of patients 

she was seeing had extreme difficulties with emotion regulation. She describes emotion 

dysregulation as “due to high emotional vulnerability plus an inability to regulate 

emotions. Characteristics of emotional vulnerability include high sensitivity to emotional 

stimuli, emotional intensity, and slow return to baseline” (25). In her paper 

conceptualizing emotion dysregulation in the context of nonsuicidal self-injury, Gratz 

clarifies that emotion regulation is the ability to respond to negative emotions in an 

adaptive way regardless of intensity or reactivity (13). Thus, an individual may have 

strong, volatile negative affect, but still be able to regulate thoughts and behaviors. An 

investigation of these hypotheses was one of the primary areas of interest for this study. 

The affective patterns associated with high and low emotion regulation abilities are not 

well understood at this point. As the hypotheses below indicate, we expected results to be 

in line with Linehan’s hypothesis such that difficulties with emotion regulation would be 

associated with intense, unstable negative affect.  

Emotion Versus Affect 

It is important to note the difference between affect and emotion. While this 

question is an ongoing debate in the literature and a full discussion is beyond the scope of 

this thesis, working definitions for both are provided here. Affect is the individual’s 

current experience measured along two dimensions, valence (positive to negative) and 
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arousal (high to low, 32). Emotion, on the other hand, is a discrete state such as anger, 

happiness, or fear, where the affect is tied to a situational cause (30).  

Emotion Regulation and Psychopathology 

Deficits in emotion regulation have been associated with an extensive variety of 

psychological difficulties. There is a strong, well-researched relationship between 

smoking and psychiatric disorders (12), which are associated with deficits in emotion 

regulation. There is a particularly robust relationship between smoking and depression (2; 

29). One longitudinal study found that dysregulation at age eight was associated with a 

number of poor psychological outcomes at age 19 including mood and substance use 

disorders, as well as poor overall functioning (38). A study conducted with a population 

of U.S. military service members found that difficulties with emotion regulation mediated 

the relationship between posttraumatic stress disorder (PTSD) and a number of negative 

health outcomes, including depression and poor social adjustment (13). These findings 

were corroborated by a study conducted in a large sample of adults that found emotion 

dysregulation to be significantly associated with a number of negative psychiatric 

outcomes including posttraumatic stress symptoms, alcohol and drug abuse, depression, 

poor adaptive functioning, and suicide history (20). Additional studies show associations 

between emotion dysregulation and eating disorders (41), nonsuicidal self-injury (27), 

and generalized anxiety disorder (7). More generally, poor emotion regulation is 

associated with increased levels of anger and hopelessness (26). 

Current State of Emotion Regulation and Affect Research 

There have been two primary areas that emotion regulation research has focused 

on in relation to affect: the association with psychopathology and symptomatology and 
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the examination of specific emotion regulation techniques. A brief overview of the 

research in both areas is presented below.  

Specific Emotion Regulation Techniques 

Many studies have examined the effectiveness of specific emotion regulation 

techniques. For example, one study induced negative mood in a sample of depressed 

patients with instructions to either wait, reappraise the situation, accept the negative 

emotions, or use self-compassion (22). Researchers then compared the reduction of 

negative mood across conditions and found that each of the specific techniques 

(reappraisal, acceptance, and self-compassion) were more effective at reducing negative 

feelings than the control condition. Studies such as this have contributed to a large body 

of research examining the relative effectiveness of various strategies for regulating affect, 

particularly negative affect. Several large meta-analyses such as Webb, Miles, and 

Sheeran (3) have used this type of study to examine the overall effectiveness of various 

emotion regulation strategies at altering affect.  

Shortcomings in Current Research 

The body of literature focusing on emotion regulation is expanding, yet several 

shortcomings exist. First, the tremendous variety in terms used (e.g., affect vs. emotion, 

self regulation vs. emotion regulation vs. affect regulation, etc.) makes it difficult to 

create a comprehensive search and understanding of the field. Similarly, a variety of 

measures are used to assess emotion regulation and with each measuring different 

cognitions, behaviors, and conceptualizations of the term. Much of this variability in 

terms, assessments, and conceptualizations stems from the fact that there is still ongoing 

debate about what emotion regulation constitutes (16). 
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The current study sought to specifically address two areas where research in the 

field is somewhat lacking. First, much of the current literature has utilized laboratory 

studies, which, while very useful, does not necessarily generalize to real world settings. 

Second, the association between emotion regulation ability and real-time affective 

patterns remains unclear. As mentioned above, Linehan suggests that individuals with 

poor emotion regulation skills should show increased intensity and frequency of negative 

affect with a slow return to baseline (25). Gratz clarifies this by suggesting that intensity 

and frequency do not necessarily indicate dysregulation. Rather, an individual may be 

well regulated, but still have intense and reactive negative affect (13). These hypotheses 

have yet to be thoroughly investigated. Using ecological momentary assessment 

techniques, this study aimed to address these gaps by providing a real-time look at the 

affective patterns for individuals with high and low emotion regulation. 

Trait Versus State Emotion Regulation 

Emotion regulation is a process and thus, by nature, it is constantly changing. 

Nevertheless, when discussed either clinically or scientifically, emotion regulation is 

usually classified as a stable construct and individuals are labeled as having strong or 

weak emotion regulation abilities, for example. Some research touches on the more 

changeable aspects of emotion regulation, particularly in reference to associated 

psychopathology. For example, one study found that healthy individuals and those who 

had recovered from an eating disorder had significantly better emotion regulation abilities 

than individuals with an acute eating disorder (8). The authors suggest that this indicates 

that recovery from an acute eating disorder may be associated with an improvement in 

emotion regulation difficulties. One other study found that general emotion regulation 
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abilities and situational factors influenced the use of emotion regulation strategies in a 

stressful situation (10). 

 Given that emotion regulation is a process that is constantly occurring, it is 

reasonable to expect that immediate situational and contextual factors may influence an 

individual’s emotion regulation capabilities at any given point (24). Therefore, while an 

individual may have a general, overall level of emotion regulation ability (i.e. trait 

emotion regulation), his moment-to-moment emotion regulation ability may vary 

depending on his own current experience (i.e. state emotion regulation). Thus far, this 

notion has not been explored in the literature and it offers a new direction from which to 

explore emotion regulation. This area will be one of the primary areas of exploration for 

the current study.  

ECOLOGICAL MOMENTARY ASSESSMENT 

Ecological momentary assessment (EMA) techniques utilize mobile technology to 

measure phenomena as they occur in an individual’s real-world environment. 

Assessments may occur randomly, at scheduled times, and/or when a participant initiates 

an assessment. EMA techniques have provided an innovative strategy for the 

measurement of thoughts and behaviors as they occur in the natural environment. Rather 

than relying upon retrospective reports, data can be collected in real time while 

individuals are experiencing the phenomenon of interest. This method of data collection 

is particularly useful because it eliminates recall biases and enhances validity as data is 

gathered as it occurs in participants’ daily lives (35). In addition, data is collected at 

multiple time points so that changes over time can be considered. The real time, repeated 

data collection available with EMA is particularly useful in investigating constantly 
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changing psychological states, such as affect. 

EMA and Affect 

EMA has been used to measure affect in a variety of studies, and several 

conditions have been associated with emotional instability including borderline 

personality disorder (17), smoking relapse (43), depression (37), and bulimic 

symptomatology (9). Not only has EMA been validated as a tool for assessing affect, 

researchers have found that EMA measurements of affect better predict outcome 

behaviors, such as binge eating episodes, when compared to retrospective self-reports of 

affective lability (34). This suggests that EMA reports of affect are more accurate than 

retrospective reports and thus better suited to investigating the relationship between affect 

and trait emotion regulation. 

EMOTION REGULATION AND SMOKING 

Participants in this study were current smokers. Research has found a significant 

role of emotion regulation in addictive behaviors (23). A growing body of research has 

revealed that individuals with deficits in emotion regulations are at greater risk of 

addictive disorders and that individuals with poor emotion regulation find it more 

difficult to abstain (5). A large body of theory and research suggests that individuals 

often smoke cigarettes as a means of controlling mood (21; 33; 39), particularly as a way 

to reduce negative affect (18; 40). The negative affect model of tobacco use disorders 

suggests specifically that the initiation and maintenance of smoking is partly due to the 

frequent experience of high levels of negative affect and an inability to regulate this 

affect (6). Data support this relationship, finding that smokers frequently smoke in 

response to negative affect (4; 28). Additionally, researchers utilizing EMA techniques 
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found that sharp increases in negative affect have been associated with smoking relapse 

during cessation attempts (36). One study specifically examining emotion regulation in a 

smoking sample found that one aspect of emotion regulation, emotional nonacceptance, 

was significantly associated with recent smoking in a sample of depressed smokers (1). 

Given the well-researched relationship between negative affect and behavioral outcomes 

(smoking) with smokers, this population is an ideal group in which to further examine the 

relationship between negative affect and emotion regulation.   

SUMMARY 

Deficits in emotion regulation are associated with a wide variety of 

psychopathologies. Currently, research has predominately treated emotion regulation as a 

relatively stable construct, but there is movement toward a more dynamic 

conceptualization. Additionally, very little research has investigated the patterns of 

negative affect associated with emotion regulation abilities. This thesis project utilized 

ecological momentary assessment techniques and repeated lab visits in order to 

investigate the possible state-like qualities of emotion regulation and the relationship 

between emotion regulation abilities and negative affect over time. 
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CHAPTER 2: Introduction to the Current Study 

RATIONALE FOR CURRENT STUDY 

Emotion regulation has an extensive theoretical foundation. There are a variety of 

conceptualizations of emotion regulation and its closely related terms. Research on 

emotion regulation is growing, with a particular emphasis on how emotion regulation, 

often narrowed to a specific emotion regulation technique, is associated with a specific 

disorder, symptom, or behavior.  

Despite an expanding body of literature, at this point, while some researchers 

have hypothesized certain affective patterns associated with high or low emotion 

regulation, there is very little research in this area, particularly outside of the laboratory 

setting. This EMA study was intended to provide some insight into the “movie” 

associated with emotion regulation, expanding beyond the “snapshot” that laboratory 

studies provide. Given the number of diagnoses and psychological problems that are 

significantly associated with emotion regulation difficulties, it is critical to develop a 

more thorough understanding of emotion regulation. Therefore, the current study 

provided an initial investigation of a more precise understanding of the real-time affective 

experiences of individuals with varying emotion regulation abilities. 

SPECIFIC STUDY AIMS AND HYPOTHESES 

Participants were assessed at three laboratory visits each one week apart as well 

as for a two week period in between laboratory visits using EMA techniques. The 

specific aims and corresponding hypotheses based on the literature are as follows: 

Specific Aim 1 
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To examine the association between emotion regulation and negative affect as 

assessed in the laboratory. 

Hypothesis 1.1  

Difficulties in Emotion Regulation Scale (DERS) ratings will differ across 

subjects and across the three lab visits. No specific patterns for variability within subjects 

over time are predicted, as this investigation is exploratory to examine the possible state-

like aspects of emotion regulation. 

Hypothesis 1.2  

Participants with higher DERS ratings will report higher negative affect ratings in 

the laboratory. 

Hypothesis 1.3  

On occasions when a participant reports a higher than average DERS rating, 

he/she will report higher negative affect ratings in the laboratory. Likewise, when a 

participant reports a lower than average DERS rating, he/she will report lower negative 

affect ratings at that laboratory visit. 

Specific Aim 2 

To examine the association between emotion regulation and negative affect as 

assessed in the field using EMA techniques. 

Hypothesis 2.1  

Participants with higher DERS ratings at the baseline laboratory visit will report 

higher negative affect ratings in the field. 
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Hypothesis 2.2  

Participants with higher DERS ratings at the baseline laboratory visit will report 

more labile (measured by magnitude of change over time) negative affect ratings in the 

field. 

Hypothesis 2.3  

Participants with higher DERS ratings at the baseline laboratory visit will report 

more spikes of negative affect ratings in the field. 
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CHAPTER 3: Methods 
 

 The current study was a secondary analysis, using data collected for a larger study 

examining mindfulness meditation training as a means of reducing smoking. All data was 

collected at the Uniformed Services University of the Health Sciences (USUHS) in 

Bethesda, Maryland. The USUHS Institutional Review Board approved all study 

procedures.  

RECRUITMENT PROCEDURES 

Participants were adult, community-based smokers in the greater Washington, 

D.C. metropolitan area recruited using advertisements seeking smokers interested in 

meditation. Advertisements were displayed on local mass transit, the Express Paper, 

Craigslist.com, and the use of flyers throughout the community. 

INCLUSION AND EXCLUSION CRITERIA 

Participants were first screened via telephone to determine if they met eligibility 

criteria for the study. Participants were determined to be eligible if they were a current 

smoker, aged 18 to 65, who had been smoking at least 10 cigarettes a day for the past two 

years. Exclusion criteria included current participation in smoking cessation treatment, 

such as counseling or medication, or the current use of tobacco products other than 

cigarettes, such as cigars, pipes, and smokeless tobacco. Subjects were also excluded if 

their expired breath carbon monoxide (CO) was lower than 10 parts per million, as this 

would indicate less than regular cigarette use. Finally, participants could be excluded for 

any other factor that, in the judgment of the investigators, would likely preclude 
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completion of the protocol. Participants determined to be eligible during the phone screen 

were invited to attend the initial orientation session.  

STUDY PROCEDURES 

The following description of the study procedures is an abbreviated description of 

the procedures from the original study. Only procedures relevant to the current study will 

be described in depth. Table 1 presents the original study procedures. For a detailed 

description of the full procedures please see Ruscio (2013). 

First Laboratory Visit 

Once participants were determined to meet inclusion criteria via the phone 

screening, they were invited to attend the initial laboratory visit. To begin this session, 

study personnel gave a detailed overview of the study procedures and answered any 

questions prior to obtaining written informed consent. If individuals were ineligible or 

declined to participate, they were offered self-help materials and references to local 

smoking cessation programs. If individuals agreed to participate, they were randomly 

assigned to either the Brief Mindfulness or Control training condition. As the intervention 

is not the focus of the current study, randomization procedures and details on the 

conditions will not be described here. Participants were told that they could smoke “as 

much or as little as they like” during the study. 

Participants then completed a number of self-report measures, including a 

demographic questionnaire, the Positive and Negative Affect Schedule (42), and the 

Difficulties in Emotion Regulation Scale (15). Finally, laboratory personnel introduced 

participants to the PDA used to collect EMA data. Personnel instructed participants on 
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how to complete the EMA assessments and ensured that participants were able to 

complete the assessments with no problems. 

EMA Procedures 

Upon leaving the first laboratory session, participants began carrying the PDA 

with them throughout their daily lives. The PDAs were programmed to alert participants 

to complete an assessment at four random times throughout the day. Participants were 

also instructed to practice meditating once a day at a time of their choosing. Participants 

were asked to complete one assessment following their Brief Mindfulness (or control) 

training as soon as possible after completion of training. Participants completed the 

Positive and Negative Affect Schedule – Short Form at each EMA assessment. 

 All EMA PDAs were HP iPAQs running the Microsoft Windows Pocket PC 

operating system. Programming for the assessments was done in C#.NET by Terminal C, 

a company based in Houston, Texas. Participants used a stylus or their finger to complete 

assessments using the PDA’s touchscreen. There was no keyboard and very few external 

buttons. Assessments were designed to be taken just as a paper-and-pencil assessment 

would be, and participants simply had to tap the correct answer for a given question. No 

computer or typing skills were required to use the PDAs. All PDA functions other than 

the study assessments were locked such that the PDAs could essentially only be used for 

completing the assessments. The PDAs were quite small, making it easy for participants 

to carry throughout the day. Participants were also offered a carrying case for the PDA to 

protect it and make it easier for participants to carry. 

Second Laboratory Visit 
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After one week with the PDA, participants returned to the laboratory for a second 

visit. Participants once again completed the PANAS and the DERS.  

Third Laboratory Visit 

After one additional week, participants returned to the laboratory for the third and 

final visit. Participants completed the PANAS and the DERS one more time.  

MEASURES 

Laboratory Measures 

Positive and Negative Affect 

The Positive and Negative Affect Schedule (42) was used to measure participants’ 

affect over the past week. The PANAS consists of 20 items, ten negative affect items 

(PANAS-NA) and ten positive affect items (PANAS-PA). Examples of positive affect 

items include “excited” and “alert” while negative affect items include “upset” and 

“hostile.” At the laboratory visits, participants were asked to rate how much they felt each 

affect item “in the past week”. Items were rated on a five-point Likert scale ranging from 

1 (“very slightly or not at all”) to 5 (“extremely”). Total scores could range from 10 to 

50, with a higher score indicating more experienced affect. Both subscales demonstrated 

good internal reliability, with Cronbach’s a ranging from .86 -.90 for the positive affect 

subscale and .84 - .87 for the negative affect subscale (42).  

Emotion Regulation 

The Difficulties in Emotion Regulation Scale (DERS; 15) was used to measure 

participants’ emotion regulation abilities. The DERS is a 36-item self-report 

questionnaire on which participants use a five-point Likert scale ranging from 1 (“almost 

never”) to 5 (“almost always”) to indicate the extent to which they experience each item. 
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Example items include “When I’m upset, I become out of control” and “I have no idea 

how I am feeling.” Total scores ranged from 36 to 180, with higher scores indicating 

more difficulties regulating emotion. Internal consistency is excellent (Cronbach’s a = 

.93). The DERS does include six subscales, though these were not analyzed for the 

current study. These scales were not included because the hypotheses focused on overall 

emotion regulation ability rather than specific aspects of emotion regulation. 

Additionally, the total DERS score had the highest internal reliability. Cronbach’s alpha 

for the total DERS score was .93 at lab visit 1, .93 at lab visit 2, and .90 and lab visit 3. 

  Participants were randomly assigned to either a Brief Mindfulness or Control 

training condition (described in Ruscio, 2013). There were no significant effects of the 

treatment group on the total DERS score. 

EMA Measures 

Positive and Negative Affect 

The short form of the Positive and Negative Affect Schedule (PANAS-S) was 

used to measure affect in the field. The PANAS-S is comparable to the PANAS, but uses 

a subset of 10 items, five positive and five negative, from the 20 items on the original 

PANAS. Additionally, participants are asked how much they are feeling each affect item 

“at this moment” rather than “in the past week.” Cronbach’s alpha for EMA data was .92 

for PANAS-PA and .90 for PANAS-NA. 

ANALYTIC PLAN 

Sample Characteristics 

Demographic Information  
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Descriptive statistics (means, standard deviations, and/or percentages) were 

calculated for demographic variables such as age, gender, race, and education. 

Field Assessment Information  

Descriptive statistics (means and standard deviations) were calculated for EMA 

variables such as number of assessments completed, time between assessments, and 

number of max assessments. 

General Analytic Strategy 

Linear mixed models (LMM) using SAS PROC GLIMMIX (dichotomous 

outcomes) and PROC MIXED (continuous outcomes) were used for the primary data 

analyses of both laboratory (108 visits) and EMA data (1874 assessments). LMM takes 

into account the dependence between participant observations and allows for different 

numbers of observations across participants. For all models (laboratory and EMA data) 

we used a random (subject-specific) intercept and an autoregressive model of order 1 for 

the residuals within subjects (continuous outcomes).  Treatment condition (BMM vs. 

Control) was also included as a covariate, because treatment condition had a significant 

effect on PANAS-NA assessed using EMA (31).  

For analyses of laboratory data, the primary independent variables were a mean 

DERS score and a deviation DERS score. The mean DERS score was computed by 

aggregating over all available visits for each subject (i.e., a subject-level variable). The 

deviation DERS score (a visit-level variable) was computed as the difference between the 

DERS score at each visit and the Mean DERS score. The mean DERS score and the 

deviation DERS score were entered together in analyses. As described below, a 

significant effect for mean DERS score would indicate a between-subject association, and 
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a significant effect for the deviation PSS score would indicate a within-subject 

association (19). For analysis of laboratory data, visit number (1-3) was also included in 

all models as a covariate.   

For the analyses of EMA data, DERS group (low vs. high) was the primary 

independent variable (described in more detail below). Consistent with Ruscio (2013), 

day was entered as a continuous variable in all models, and slopes were allowed to vary.  

Assessment type (3 levels: “valid” meditation assessment (MA), “invalid” MA, and 

random assessment) was included as a covariate. As described in Ruscio (2013), valid 

MAs were participant-initiated assessments that were completed within 60 seconds of the 

completion of Brief-MM or Control trainings. Invalid MAs were participant-initiated 

assessments that were initiated more than 60 seconds following Brief-MM or Control 

trainings.  For analysis of discrete episodes, e.g., maximum level of negative affect, we 

used ANOVA, with DERS group (low vs. high) as the primary independent variable. 

Participants were divided into high and low DERS groups using a median split on the 

baseline DERS score. Low DERS participants (n=18) had a DERS score of 70 or below 

at the baseline visit (mean DERS = 59.22, SD = 7.18), and high DERS participants 

(n=19) had a score of 71 or greater (mean DERS = 96.21, SD = 17.77). For select 

analyses, the DERS score at baseline was examined as a continuous variable. 

Alpha was set to .05, and all tests were 2-tailed. 

Primary Analyses 

Specific Aim 1.1 
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To examine whether DERS ratings differed across subjects and across laboratory 

visits, the interclass correlation coefficient (ICC) was calculated for the DERS scores 

across the three laboratory visits. 

Specific Aim 1.2 

A LMM was used to evaluate whether DERS ratings in the laboratory visit were 

associated with negative affect ratings in the laboratory. The independent variable was 

the participant’s mean DERS score and the dependent variable was the participant’s 

PANAS-NA scores at each laboratory visit. A significant parameter estimate (PE) for 

Mean DERS score would indicate a between-subject association. That is, participants 

who report generally higher DERS scores report generally higher levels of negative affect 

at the laboratory. 

Specific Aim 1.3 

In order to evaluate the within-subject relationship between laboratory DERS and 

negative affect, subjects’ Deviation DERS scores were calculated for each visit as 

described earlier. The deviation scores at each visit were the independent variables and 

the PANAS-NA scores at each visit was the dependent variable. A significant parameter 

estimate for Deviation DERS score would indicate a within-subject association. That is, 

when participants who report a higher DERS score than their average, they report higher 

levels of negative affect. 

Specific Aim 2.1 

First, a LMM was conducted to evaluate the overall difference in negative affect 

between the high and low DERS groups during EMA. One-way ANOVAs were then 
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conducted to test for significant differences between high and low DERS groups at pre-

max, max, and post-max negative affect assessments (described later). For each analysis, 

the DERS group (low vs. high) was the independent variable and the PANAS-NA data 

was the dependent variable. 

Specific Aim 2.2  

The relationship between DERS scores at baseline and negative affect liability in 

the field was examined in several ways. First, LMMs were conducted to determine if the 

two DERS groups differed in assessment-to-assessment change in PANAS-NA scores. 

Second, one-way ANOVAs were conducted to evaluate the difference between groups on 

the magnitude of “jumps” to the maximum level of PANAS-NA in the EMA data. 

Specific Aim 2.3  

Due to the low number of spikes in negative affect and the non-normality of the 

distributions, a non-parametric test was used to determine whether the two DERS groups 

differed on number of negative affect spikes. 

Power Analyses 

 All power analyses assume alpha = .05 and a 2-tailed test, and were conducted 

using G Power version 3.1.3 using the methods of Ruscio (2013). For Specific Aims 1.2 

and 1.3, given that data were available from 108 visits from 44 participants, and given an 

ICC = .73,  we had power = .80 to detect a medium-to-large effect size of rho = .38.  For 

Specific Aim 2.1, for the ANOVA model, with n=37 we had power = .80 to detect a large 

effect size of Cohen’s d = 0.95. For the analysis of EMA data, power was greater, due to 

the larger number of assessments. With an ICC = .5, and given that the mean number of 

assessments completed by each participant was about 50, we had power = .80 to detect a 
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medium-to-large effect size of Cohen’s d = 0.67.  For Specific Aim 2.2, for the ANOVA 

model examining between-group differences in “jumps”, with n=37 we had power = .80 

to detect a large effect size of Cohen’s d = 0.95. For Specific Aim 2.3, with a non-

parametric test with n=37 we had power = .80 to detect a large effect size of Cohen’s d = 

0.98. Overall, given the relatively small sample sizes, the study had good power to detect 

medium-to-large or large effect sizes for the primary analyses, and power was greater for 

analysis of EMA due to the larger number of observations. 



	
  

23 

 
CHAPTER 4: Results 

SAMPLE CHARACTERISTICS 

Demographic Information 

Table 2 shows the CONSORT chart from the parent study detailing the flow of 

participants. Overall, 44 participants were randomized to treatment condition (BMM vs. 

Control) and completed DERS and PANAS assessments during at least one laboratory 

visit. The primary analyses on lab data focus on data from 108 laboratory visits 

completed by the 44 participants. Of those 44 participants, 37 participants completed at 

least one EMA assessment during the course of the study. The primary analyses on EMA 

data focus on data from the 37 participants who completed a total of 1874 EMA 

assessments. Of these 37 participants, 34 participants provided data from at least one of 

visits 2 and 3, and 32 participants completed all study visits. 

Demographic information for the EMA sample (n = 37) can be seen in Table 3. 

The mean age of the sample was about 45 years. Fifty-four percent of the sample was 

female. About 65% of the sample identified as Caucasian, 32% identified as Black or 

African American, and 3% identified as other. On average, participants had completed 14 

years of education and smoked about 16 cigarettes per day.  

Participants were divided into high and low DERS groups using a median split on 

the baseline DERS score (Table 4). The two DERS groups did not differ significantly on 

age, sex, race, cigarettes smoked per day, or years of education (Table 4). Nine (50.00%) 

of the low DERS participants and 11 (57.89%) of the high DERS participants were 

assigned to the BMM group, x2 (1) = 0.23, p = .63. 

Field Assessment Information 
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Characteristics of the 37 participants’ field assessments were examined. Figure 1 

illustrates a comparison graph showing a subject from the high DERS group and a subject 

from the low DERS group to illustrate differing affective patterns. Assessment data 

combined and separated by group are presented in Tables 5 and 6. An emphasis was 

placed on the assessments at which participants reported their highest level of negative 

affect (“Max” assessments), as well as the assessments immediately preceding  (“Pre” 

assessment) or following (“Post” assessment) the Max assessments as these time points 

were the focus of many of the analyses. Participants completed an average of 51 total 

EMA assessments and reported their highest negative affect twice on average. Maximum 

negative affect ratings occurred on average in the early afternoon around the seventh day 

of the study. There was on average about eight hours in duration between the Max and 

Pre assessments, and about nine hours between the Max and Post assessments. There was 

no significant difference between groups on any of these characteristics (Table 6). 

PRIMARY ANALYSES 

Specific Aim 1.1 

The interclass correlation coefficient (ICC) for the DERS scores across all three 

laboratory visits was .73 (p < 0.001) indicating significant variability in subject scores.  

An ICC above .5 but below 1 suggests that while the majority of the variability in the 

data is due to differences between subjects, some variability is due to within-subject 

differences over time (visits).  

Specific Aim 1.2 

A LMM was conducted to investigate the relationship between the participant’s 

Mean DERS score and PANAS-NA at each visit. The LMM revealed a significant effect 
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of Mean DERS (PE = 0.17, SE = 0.05, F (1, 61) = 10.90, p =  .001). This is illustrated in 

Figure 2, which displays a scatterplot to show the relationship between mean DERS score 

and mean negative affect across the laboratory visits (r = .46, p = .002). This scatterplot 

illustrates that higher Mean DERS scores are associated with higher negative affect in the 

laboratory. 

Specific Aim 1.3 

LMM was used to examine the relationship between deviation DERS scores and 

negative affect at each laboratory visit. Analyses revealed a significant finding (PE = 

0.15, SE = 0.05, F (1, 61) = 9.31, p = .003) indicating a significant relationship between 

deviation DERS scores and PANAS-NA. Figure 3 displays a scatterplot of the data 

illustrating these findings that suggest that a higher deviation DERS score (positive 

deviation score) is associated with higher negative affect at that visit. That is, when a 

participant reports a higher DERS score than his or her average, he or she also reports 

greater negative affect. 

Specific Aim 2.1 

Several analyses were run to investigate the relationship between baseline DERS 

status and PANAS-NA assessed in the field. First, a LMM using all EMA assessments 

(1874 assessments) showed a significant effect of Group (PE = 1.90, SE = 0.82, F (1, 

1798) = 5.42, p = .02), indicating that individuals in the high DERS group had higher 

overall negative affect across all of the EMA assessments that low DERS individuals. 

Next, ANOVAs were conducted to examine between group differences at Max 

assessment points, as well as at Pre and Post assessments. Figure 4 illustrates the 

PANAS-NA for both groups across these three time points. Significant group differences 



	
  

26 

were not found at the Pre assessment (F (1, 33) = 0.20, p = .66) or at the Post assessment 

(F (1, 34) = 0.51, p = .48). However, there was a significant effect of Group at the Max 

time point with the high DERS group reporting significantly higher negative affect (F (1, 

35) = 5.07, p = .03). Figure 5 shows a breakdown of participants’ max negative affect 

scores for the two groups. 

Specific Aim 2.2 

The association between DERS and lability was assessed in a number of analyses. 

Figure 6 illustrates the proportion of spikes (increase in negative affect from prior 

assessment), drops (decrease in negative affect from prior assessment), and no change 

(same level of negative affect from prior assessment) across all assessments for the two 

groups. This chart shows that individuals in the high DERS group appeared to experience 

more change (jumps and drops) across assessments compared to the low DERS group. To 

test this, each assessment (except the first in a participant’s series) was coded as 

“changed” if the PANAS-NA score at time t1was different (lower or higher) than the 

PANAS-NA score at the previous assessment (t0) or “no change” if PANAS-NA at t1 

was the same as at t0. A LMM revealed that there was an effect of Group on this 

dichotomous change/no change outcome (PE = 0.82, SE = 0.42, F (1, 1797) = 3.90, p = 

.04; OR = 2.28, 95% CI = 1.01, 5.17). For any given assessment, being in the high DERS 

group more than doubled the odds of a change in PANAS-NA from the previous 

assessment.  

Next, a LMM was used to determine if the absolute magnitude of change differed 

between groups across all EMA assessments. The dependent variable was the modulus of 
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the change score. Again, there was a significant main effect of Group (PE = 1.16, SE = 

0.43, F (1, 1761) = 7.15, p = .008). These data are illustrated in Figure 7. 

Finally, an ANOVA was used to investigate the difference between groups on the 

“jumps” from Pre assessments to Max assessments and on “drops” from Max to Post 

assessments. There was a significant effect of Group when examining jumps from Pre to 

Max assessments (F (1, 33) = 14.90, p = .0005), again suggesting that high DERS 

participants experience greater changes in negative affect. Figure 8 illustrates the 

relationship between baseline DERS scores assessed as a continuous variable and jumps 

in negative affect. As baseline DERS score increased, jumps in negative affect increased 

(F (1, 33) = 11.70, p = .002). 

 The effect of Group was not significant for the Max to Post “drops” whether the 

baseline DERS was coded as a dichotomous (F (1, 34) = 3.74, p = .06) or continuous 

variable (F (1, 34) = 3.32, p = .07). 

Specific Aim 2.3 

A non-parametric test was used to test for differences in the number of spikes of 

negative affect. A spike was defined as a PANAS-NA score of 20 or more. Low DERS 

participants (n=18) experienced an average of 1.88 spikes (SD = 7.52, Range 0-32) and 

high DERS participants (n=19) experienced an average of 1.26 spikes (SD = 2.23, Range 

0-7). A Wilcoxon between-group test revealed that there was no effect of Group on 

number of spikes (Wilcoxon S = 306.0, z = -1.38, p = .17). This may be in part due to the 

very low number of participants who showed any spikes. While the majority had no 

spikes, 36.84% of the high DERS participants had a spike over 20, while only 16.67% of 

the low DERS participants experienced a spike (p = .17). In addition, one low DERS 
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participant reported 32 spikes (> 5 SD over the overall mean). If this outlier were 

removed, a Wilcoxon between-group test revealed that there was non-significant trend 

toward an effect of Group on number of spikes (Wilcoxon S = 269.0, z = -1.83, p = .06). 

Figure 9 shows the breakdown of the number of spikes for all participants, with the 

outlier removed. 
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Chapter 5: Discussion 

The primary goal of this study was to investigate the relationship between 

emotion regulation ability and negative affect. Laboratory data were used to investigate 

the state and trait-like aspects of emotion regulation, while data collected in the field 

provided insight into the real-time, real-world affective patterns associated with varying 

levels of emotion regulation abilities. Overall, the findings suggest the presence of state- 

and trait-like aspects of emotion regulation and that emotion regulation abilities are 

related to the intensity and lability of negative affect. 

ASSOCIATION BETWEEN EMOTION REGULATION AND AFFECT IN THE LABORATORY 

The administration of the DERS at all three laboratory visits allowed for an 

investigation of the relationship between emotion regulation and negative affect both 

over time and each discrete time point. These analyses begin to provide some insight into 

the possibility of state and trait aspects of emotion regulation. The calculated ICC of .73 

for the DERS scores across visits indicates that the majority of variability is due to 

differences between subjects, or trait differences between emotion regulation abilities. 

Indeed, mean DERS score across visits were significantly associated with mean negative 

affect across visits, and individuals with poor overall emotion regulation abilities had 

higher intensity of negative affect. These findings support the majority of emotion 

regulation conceptualizations that view emotion regulation as a trait measure. In addition, 

the direction of the relationship supports the hypothesis that dysregulated individuals 

have more intense negative affect (25). 
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Though the ICC of .73 implies that the majority of variability is due to between-

subject differences, it still leaves 27% of variability that is accounted for by within-

subject differences over time. This suggests that while emotion regulation may be 

predominately trait-like, the state-like aspects should not be overlooked. The significant 

relationship between the Deviation DERS score and negative affect at each visit indicates 

that visit-to-visit changes in emotion regulation abilities are themselves related to 

negative affect. Therefore these changes in DERS ratings appear to be meaningful, rather 

than, for example, just reflecting measurement error. The results support the notion that 

better or worse emotion regulation over a certain time period has a significant 

relationship with the negative affect an individual experiences during that time period.  

ASSOCIATION BETWEEN EMOTION REGULATION AND AFFECT IN THE FIELD 

The results from the field begin to illustrate the “movie” of negative affect for 

individuals with high and low emotion regulation abilities. Figure 1 illustrates the 

sometimes dramatic difference in negative affect patterns between individuals in the high 

and low DERS groups. As with the laboratory data, the findings from the field support 

the prediction that individuals with poor emotion regulation abilities will have more 

intense negative affect (25). Participants in the high DERS group had higher overall 

levels of negative affect as well as higher maximum affect. Additionally, the high DERS 

participants showed more changes in their negative affect, had an overall greater average 

magnitude of change in negative affect, and had larger jumps to their maximum negative 

affect all supporting the idea that these individuals have more labile negative affect than 

the low DERS participants.  
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Contrary to Linehan’s prediction, high DERS participants did not show a slower 

return to baseline when following an increase in negative affect. It is possible that this 

hypothesis would hold true for individuals in a clinical sample while the current sample 

was comprised primarily of individuals without a current or past major psychological 

diagnosis. Clarifying the possible differences in the negative affect patterns between a 

clinical and a healthy sample, as well as examining differences between diagnoses could 

be an important area for future research. 

This study begins to provide some insights into the affective patterns associated 

with high and low emotion regulation. Knowing how negative affect may rise and fall for 

various groups in the real-world is just as important, if not more important, than 

investigating responses in the laboratory as this data is likely more representative of day-

to-day experiences (35). EMA techniques provide valuable data about the real-world 

experiences of individuals that can provide meaningful information for truly 

understanding the concept of emotion regulation above and beyond theory and responses 

studied in a laboratory setting. 

STRENGTHS 

The primary strength of this study is the use of repeated laboratory visits and 

EMA techniques provided unique ways to investigate the relationship between emotion 

regulation and affect. The benefits of EMA technology deserve particular emphasis. The 

use of EMA minimizes recall bias and maximizes ecological validity. These techniques 

allow for a detailed perspective on experiences such as affect that are constantly changing 

throughout daily life. Additionally, the length of the study provides a tremendous amount 

of data both overall and for each individual participant. 
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LIMITATIONS 

There were several limitations to this current study. Notably, this was a secondary 

data analysis and the original study included an intervention. Twenty of the participants 

included in this study received a brief mindfulness intervention on the PDA while 

completing the EMA data collection. The other 17 participants were in the control 

condition. Intervention condition was controlled for in all analyses, and there were no 

significant effects of treatment condition on the DERS scores, but it is possible that the 

presence of the intervention limits the generalizability of the current findings. That is, it is 

not certain that the current findings would be obtained in non-smokers or in more 

naturalistic circumstances when individuals are not receiving brief mindfulness or control 

trainings. 

Additionally, the data presented here are correlational. It is not possible to state 

that emotion regulation causes the patterns of negative affect observed in the field data or 

the differences between groups observed in the laboratory. It is possible that one or more 

confounding variables influenced the observed results. For example, the current study 

had no objective measure of external stress. It is possible that individuals in the high 

DERS group showed increased negative affect intensity and lability due to more stress in 

their lives. 

IMPLICATIONS AND FUTURE DIRECTIONS 

A number of implications and directions for future research arise from the current 

study. First, additional analyses can be conducted with existing data from the original 

study. Though most emotion regulation research focuses on negative affect, an 
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examination of positive affect using analyses similar to those conducted above could 

provide additional insight into the other half of the affective experience. Additionally, the 

original study was an examination of a smoking intervention. Current data already 

includes both craving and smoking data. Examining the relationship between emotion 

regulation ability, affect, craving, and smoking behavior may provide very useful 

information for tailoring smoking cessation interventions.  

Looking beyond the current study, the reported findings support the existence of 

more state-like aspects of emotion regulation than previous conceptualizations have 

included. The current results indicate that an individual’s emotion regulation capabilities 

in any given moment may differ quite significantly from their average ability and may 

strongly influence their experience and actions. Future studies should include a state 

measure of emotion regulation such as the S-DERS (14), a new, shorter emotion 

regulation measure designed to assess emotion regulation abilities in the moment. 

Additional measures, such as psychophysiological measures could also be included to 

gain a less subjective measure of experience and arousal. Studies using such measures, 

combined with tightly spaced EMA assessments could provide a very detailed, insightful 

look at the real-time affective experiences associated with differing levels of both state 

and trait emotion regulation. 

A better understanding of state emotion regulation and its influence on thoughts, 

behaviors, and emotions could be very beneficial for the general understanding of 

emotion regulation and emotion regulation focused therapies such as DBT. In the future, 

a more thorough understanding of the interplay between trait and state emotion regulation 
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and behaviors associated with dysregulation (e.g. drug use or self-harm) could contribute 

to more tailored, in the moment interventions delivered via handheld electronics.  
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Table 1. Summary of Original Study Procedures 
	
  
	
  

	
  
Note. NA = negative affect; PA = positive affect; PANAS = Positive and Negative Affect 
Schedule; PDA = personal digital assistant; RA = random assessment; USU = Uniformed 
Services University. The following measures were used in the parent study, but not in the 
current study: CO = carbon monoxide; EQ = Experiences Questionnaire; IAT = Implicit 
Association Test; MA = meditation assessment; MAAS = Mindful Attention and Awareness 
Scale; TMS = Toronto Mindfulness Scale; VP = Visual Probe; WISDM = Wisconsin 
Inventory of Smoking Dependence Motives. 
 
 

 Phone 
Scr. 

Visit 1 
(Day 0) 

Day +0 to 
Day +7 

Visit 2 
(Day +7) 

Day +8 to 
Day +14 

Visit 3 
(Day +14) 

Modality/Location of Contact Phone USU  USU  USU 
Inclusion/Exclusion Criteria X X     
QUESTIONNAIRE ASSESSMENTS       
Demographics  X     
Smoking History 
Saliva Questionnaire 
ORS 

 X 
X 
X 

    

MAAS 
PANAS 
EQ 
DERS 
WISDM 
TMS 

 X 
X 
X 
X 
X 
X 

 X 
X 
X 
X 
X 
X 

 X 
X 
X 
X 
X 
X 

Smoking Assessments (Diary)  X X X X X 
BIOCHEMICAL ASSESSMENT       
Breath Sample for CO  X  X  X 
Saliva Sample for Cotinine  X  X  X 
INFORMED CONSENT  X     
RANDOMIZATION  X     
MINDFULNESS PSYCHOED. 
PDA TRAINING 

 X 
 

    

Participant receives training  X     
LAB ASSESSMENTS       
Depression IAT 
Standard VP 

 X 
X 

 X 
X 

 X 
X 

PDA ASSESSMENTS       
4 RAs and one MA per day (D-IAT/VP, PA, 
NA, TMS, craving) 

 X X X X X 

COMPENSATION*       
Laboratory Sessions  $50  $15  $15 
Each PDA assessment 
Home Meditation Practice 

 $1 $1 
$5 

$1 $1 
$5 

$1 

ESTIMATED DURATION       
Minutes** 10 120 

(lab) + 
30 

(RAs) 

40 (RA) 
10 (MA) 

75 (lab) + 
40 (RA) 

40 (RA) 
10 (MA) 

75 
(lab) 

+20 (RA) 
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Table 2. CONSORT flow diagram from the original study. 
 
 

 

Assessed for eligibility (n=160) 
 
 
 

 
)) 

Excluded (n=106) 
♦ Not meeting phone screening inclusion criteria (n=69) 
♦ No show for visit 1 (n=32) 
♦ Outside enrollment period (n=5) 
♦  
 

• CO (Visit 2): n = 16 
• CO (Visit 3): n = 18 

 
• Cotinine (Visit 2): n = 16 
• Cotinine (Visit 3): n = 18 

 
• Lab Self-Report Data (Visit 2): n = 16 
• Lab Self-Report Data (Visit 3): n = 18 
 
• Smoking Diary: n=20, 287 days 
 
• Field Data: n=20, 1134 assessments* 
 
*2 participants returned PDAs with data but did not 
complete visits 2 or 3 
 
 
 

Visit 2: n = 16 
♦ Voluntarily withdrew from study (n=4) 

o Conflict with new employment (n=1) 
o Medical issue (n=1) 
o Lack of transportation (n=1) 
o Unknown (n=1) 

♦ Loss to follow up (n=1) 
♦ Did not attend Visit 2 but completed Visit 3 

(n=2) 
Visit 3: n = 18 

♦ Lost to follow up (n=0) 
 

 

Visit 1: Allocated to BMM Condition (n=24) 
• Received allocated intervention (n=23) 
• Did not receive intervention (n=1) 

o Physical limitations precluded participation 
 

 

Visit 2: n = 16 
♦ Voluntarily withdrew from study (n=2) 

o Conflict with new employment (n=1) 
o Family crisis (n=1) 

♦ Loss to follow up (n=1) 
 
 
 
 
Visit 3: n =14 

♦ Withdrew from study (n=2) 
o PDA stolen (n=2) 
 

 

Visit 1: Allocated to Control Condition (n=20) 
• Received allocated intervention (n=19) 
• Did not receive intervention (n=1) 

o Dropped out prior to receipt of intervention 
 

 

• CO (Visit 2): n = 16 
• CO (Visit 3): n = 14 
 
• Cotinine (Visit 2): n = 16 
• Cotinine (Visit 3): n = 14 
 
• Lab Self-Report Data (Visit 2): n = 16 
• Lab Self-Report Data (Visit 3): n = 14 
 
• Smoking Diary: n=17, 222 days 
 
• Field Data: n=17, 740 assessments* 

*1 participant returned PDA with data but did not 
complete visits 2 or 3 
 

Allocation 

Analysis	
  

Follow-Up 

Randomized (n=44) 

♦ CO < 10 ppm (n=8) 
♦ Not at 8th grade reading level (n=1) 
♦ Unknown (n=1) 

Signed Informed Consent (n=54) 
 
 
 

 
)) 

Enrollment 
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Table 3. Demographic information for participants who completed at least one EMA 

assessment (N = 37). 
 

 M or % SD 

Age 44.84 11.41 

Sex    

Male 45.9  

Female 54.1  

Race (%)   

White 64.9 

Black 32.4 

Other 2.7 

Cigarettes Per Day 16.46 7.65 

Years of Education 13.95 2.60 
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Table 4. Demographic information for participants who completed at least one EMA 

assessment broken down by high (n = 18) and low (n = 19) DERS at baseline. 
 

 Low DERS 
(n = 18) 

High DERS 
(n =19) 

t/x2 p 

Age 47.98 (9.80) 41.87 (12.28) 2.71 .11 

Sex (%)   0.23 .63 

Male 
 

50.0 42.1   

Female 50.0 57.9   

Race (%)   0.97 .62 

White 66.7 63.2   

Black 33.3 31.6   

Other 0.0 5.3   

Cigarettes Per Day 15.61 (7.11) 16.56 (7.87) -0.38 .71 

Years of Education 14.50 (2.20) 13.50 (3.00) 1.15 .26 
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Table 5. Assessment statistics for participants who completed at least one EMA 
assessment (N = 37). 

 
 
 M SD 

Number of Assessments 50.65 26.32 

Number of Max Assessments 1.81 1.33 

Day of Max Assessment 6.70 5.23 

Time of Day for Max 
Assessment 

14:57 4:52 

Time Between Assessments (hr)   

Pre to Max 8.16 8.09 

Max to Post 9.16 12.27 
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Table 6. Assessment information for participants who completed at least one EMA 

assessment broken down by high (n = 18) and low (n = 19) DERS at baseline. 
 
 Low DERS 

(n = 18) 
High DERS 
(n =19) 

t p 

Number of Assessments 47.3 (20.2) 53.8 (31.3) -0.76 .23 

Number of Max 
Assessments 

1.94 (1.31) 1.68 (1.38) 0.59 .56 

Day of Max Assessment 6.06 (4.21) 7.32 (6.09) -0.73 .47 

Time of Day for Max 
Assessment 

15:54 (4:28) 14:03 (5:11) 1.16 .25 

Time Between 
Assessments (hr) 

    

Pre to Max 6.93 (5.29) 9.47 (10.28) -0.91 .37 

Max to Post 10.75 (15.07) 7.58 (8.80) 0.77 .45 
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Figure 1. Comparison of negative affect for a high DERS subject (subject 21, black line) 

and a low DERS subject (subject 4, grey line) across EMA assessments.
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Figure 2. Scatterplot of mean negative affect and mean DERS scores in the laboratory. 

DERS scores can range from 36 to 180 with higher scores indicating more 
difficulties with emotion regulation. 
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Figure 3. Scatterplot of negative affect and DERS deviation scores at each laboratory 

visit. Negative deviation scores indicate lower than mean DERS score (better 
emotion regulation) while positive scores indicate a higher than average score. 
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Figure 4. Mean negative affect at pre-max, max, and post-max time points by group. 

High DERS group is shown in black and low DERS group is shown in light 
grey. 

Low DERS: 8.24 (4.66)  
High DERS: 7.61 (3.64)  

F = 0.20 (p = .66) 

Low DERS: 7.52 (4.64)  
High DERS: 8.57 (4.19)  

F = 0.51 (p = .48) 

Low DERS: 11.94 (5.59)  
High DERS: 16.16 (5.79)  

F = 5.07 (p = .03)* 
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Figure 5. Breakdown of maximum negative affect score reported. High DERS group is 

shown in black and low DERS group is shown in light grey. 
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Figure 6. Breakdown of jumps, drops, and no change across all 1874 EMA assessments. 

High DERS group is shown in black and low DERS group is shown in light 
grey. 
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Figure 7. Average absolute magnitude of change across all EMA assessments for high 

and low DERS groups.
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Figure 8. Scatterplot illustrating the relationship between baseline DERS score and 

average jump from pre-max to max assessments. High DERS group is shown in 
black and low DERS group is shown in light grey. 
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Figure 9. Number of instances where PANAS negative affect score was at least 20 for 

each participant. High DERS group is shown in black and low DERS group is 
shown in light grey. 
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Appendix A: Self-Report Measures 

DEMOGRAPHICS QUESTIONNAIRE 

Q1. What is your date of birth? __ __ / __ __ / __ __ __ __ 
 mm / dd / yyyy 

   Refuse to Answer  
Q2. What is your gender? 1 Male 
  2 Female 
Q3. What is your present marital status?  (Choose one)  
  1 Single 
 2 Married 
 3 Divorced 
 4 Widowed 
 5 Living with significant other 
 6 Separated 
 8 Refuse to Answer 
Q4. How many years of education have you completed?  (Choose one) 
 01 1 (Elementary School) 
 02 2 (Elementary School) 
 03 3 (Elementary School) 
 
 04 4 (Elementary School) 
 05 5 (Elementary School) 
 06 6 (Middle School) 
 07 7 (Middle School) 
 08 8 (Middle School) 
 09 9 (High School) 
 10 10 (High School) 
 11 11 (High School) 
 12 12 (High School) 
 13 13 (Some College) 
 14 14 (Vocational or Community College Degree) 
 16 16 (Four Year College Degree) 
 17 17 (Some Postgraduate Work) 
 18 18 (Postgraduate Degree; Master Degree) 
 20 20 (Postgraduate Degree; M.D., Ph.D., DDS, Dr.P.H., etc.) 
 98 Refuse to Answer 
 
Q5. Are you of Hispanic/Latino origin? 1 Yes 
 0 No 
 8 Refuse to Answer 
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Q6. What category best describes your race?  (Choose one) 
 1 Anglo American/Euro American/White 
 2 African American/Black 
 3 Asian American 
 4 Native of Hawaii or other Pacific Islander 
 5 Native American or Alaska Native 
 6 Mixed Race 
 7 Other 
 8 Refuse to Answer 
If Q6 is equal to 8 or Q6 is less than 7, then skip to Q8. 
Q7. Please specify your race_ __ __ __ __ __ __ 
 
Q8. Do you receive Medicare, Medicaid, or Medical Assistance currently? 
 1 Yes 
 0 No 
 7 Don't Know 
 8 Refuse to Answer 
Q9. Do you have private insurance or group insurance?  
  1 Yes 
 0 No 
 7 Don't Know 
 8 Refuse to Answer 
Q10. What is your total family income per year, before taxes?  (Choose one) 
 01 Less than $10,000 per year or less than about $833 per month 
 02 $10,000 to $19,999 per year or less than about $1250 per month 
 03 $20,000 to $29,999 per year or less than about $2083 per month 
 04 $30,000 to $39,999 per year or less than about $2916 per month 
 05 $40,000 to $49,999 per year or less than about $3750 per month 
 06 $50,000 to $59,999 per year or less than about $4583 per month 
 07 $60,000 to $69,999 per year or less than about $5416 per month 
 08 $70,000 to $79,999 per year or less than about $6250 per month 
 09 $80,000 to $89,999 per year or less than about $7083 per month 
 10 $90,000 to $99,999 per year or less than about $7916 per month 
 11 $100,000 or more per year or more than $8333 per month 
 98 Refuse to Answer 
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Q11. Generations in the U.S.  Please choose the best response:  (Choose one) 
 1 I'm an immigrant of the US 
 2 I was born in the US 
 3 One of my parents and I were born in the US (the other parent immigrated) 
 4 My parents and I were born in the US 
 5 My grandparents, my parents, and I were born in the US 
 6 My great-grandparents and ancestors were born in the US 
 8 Refuse to Answer 
If Q11 is greater than 1, then skip to Q13. 
Q12. What year did you immigrate to the US? __ __ __ __  
  Refuse to Answer  
Q13. Employment Status.  Please choose the best response:  (Choose one) 
 01 Regular full-time (30 or more hours per week) 
 02 Regular part-time (less than 30 hours per week) 
 03 Unemployed, currently looking for work 
 04 Unemployed, currently NOT looking for work 
 05 Homemaker 
 06 Student 
 07 Retired 
 08 Unable to work or disabled 
 09 Other 
 98 Refuse to Answer 
If Q13 is less than 9, then skip to Q15. 
Q14. Please specify your employment status. 
  
 
Q15. In the past 30 days, what was the primary source of your income?  (Choose one) 
 1 A job 
 2 Unemployment Benefits 
 3 VA/Disability/Social Security Income 
 4 Welfare/Food Stamps/Aid to Family with Dependent Children 
 5 Alimony or Child Support 
 6 Spouse/partner is main source of income 
 8 Refuse to Answer 

 

Q16. Have you ever engaged in a daily mindfulness practice? 

 

Q17. Have you ever been exposed to mindfulness meditation through cultural affliliation, 
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religious affiliation, medical treatment, or any other method?  

Please Specify and Describe:  
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POSITIVE AND NEGATIVE AFFECT SCHEDULE (PANAS) 
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Note: For the laboratory visits, participants were asked to report how they had felt over 
the last week. At each EMA assessment, participants were asked how they felt at that 
very moment and only rated items 1, 2, 3, 4, 7, 9, 12, 14, 15, and 20. 

DIFFICULTIES IN EMOTION REGULATION SCALE (DERS) 

Response categories: 
. 1  Almost never (0-10%)  
. 2  Sometimes (11-35%)  
. 3  About half the time (36-65%)  
. 4  Most of the time (66 – 90%)  
. 5  Almost always (91-100%)  
 

1. I am clear about my feelings.  
2. I pay attention to how I feel.  
3. I experience my emotions as overwhelming and out of control.  
4. I have no idea how I am feeling.  
5. I have difficulty making sense out of my feelings.  
6. I am attentive to my feelings.  
7. I know exactly how I am feeling.  
8. I care about what I am feeling.  
9. I am confused about how I feel.  
10. When I’m upset, I acknowledge my emotions.  
11. When I’m upset, I become angry with myself for feeling that way.  
12. When I’m upset, I become embarrassed for feeling that way.  
13. When I’m upset, I have difficulty getting work done.  
14. When I’m upset, I become out of control.  
15. When I'm upset, I believe that I will remain that way for a long time.  
16. When I'm upset, I believe that I'll end up feeling very depressed.  
17. When I'm upset, I believe that my feelings are valid and important.  
18. When I'm upset, I have difficulty focusing on other things.  
19. When I'm upset, I feel out of control..  
20. When I'm upset, I can still get things done.  
21. When I'm upset, I feel ashamed with myself for feeling that way.  
22. When I'm upset, I know that I can find a way to eventually feel better.  
23. When I'm upset, I feel like I am weak.  
24. When I'm upset, I feel like I can remain in control of my behaviors.  
25. When I'm upset, I feel guilty for feeling that way.  
26. When I'm upset, I have difficulty concentrating.  
27. When I'm upset, I have difficulty controlling my behaviors.  
28. When I'm upset, I believe there is nothing I can do to make myself feel better.  
29. When I'm upset, I become irritated with myself for feeling that way.  
30. When I'm upset, I start to feel very bad about myself.  
31. When I'm upset, I believe that wallowing in it is all I can do.  
32. When I'm upset, I lose control over my behaviors.  
33. When I'm upset, I have difficulty thinking about anything else.  
34. When I'm upset, I take time to figure out what I'm really feeling.  
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35. When I'm upset, it takes me a long time to feel better.  
36. When I'm upset, my emotions feel overwhelming.  

 



	
  

57 

Appendix B: USUHS IRB Approval 
Letter
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Appendix C: Informed Consent 
Document
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