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Abstract

An experimental paradigm with subjective and objective assessments was used to further 

explicate the role of positive emotion dysregulation on risky behavior. Participants were 151 

community women currently experiencing intimate partner violence and using substances (Mage 

= 40.81, 43.0% white). Participants were randomly assigned to positive, negative, and neutral 

idiographic emotion inductions. Subjective (state self-report) and objective (high frequency heart 

rate variability [hfHRV], skin conductance response, and salivary cortisol) markers of emotion 

dysregulation were assessed, following which participants completed subjective (state urges for 

substances) and objective (Balloon Analogue Risk Task) measures of risky behavior. Results 

showed (a) greater self-reported state emotion dysregulation and lower hfHRV predicted more 

urges for substances in the positive (versus negative and neutral) emotion induction conditions; 

and (b) lower hfHRV predicted more behavioral risk-taking propensity in the positive (versus 

neutral) emotion induction condition. Findings provide additional support for the influence of 

positive emotion dysregulation on risky behavior.
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Risky behavior poses substantial threats to the health and well-being of individuals 

(Ben-Zur & Zeidner, 2009). Of particular clinical significance are risky behaviors that 

increase morbidity and mortality, such as substance use (Martins et al., 2015; Roerecke 

& Rehm, 2013). Modifiable, transdiagnostic, cognitive-affective vulnerability factors that 
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are associated with engagement in risky behaviors have received growing attention (Sauer-

Zavala et al., 2017). An important factor to consider in this regard is emotion dysregulation 

(Tull & Aldao, 2015).

Literature on emotion dysregulation and risky behavior has seen exponential growth in 

recent years (Weiss et al., 2015b). Theoretical frameworks propose that elevated levels of 

emotion dysregulation may increase subsequent risky behavior. Consistent with negative 

reinforcement models (e.g., Baker et al., 2004), risky behavior among individuals who 

experience emotion dysregulation may function to escape or avoid emotional states 

perceived as aversive. Alternatively, positive reinforcement models (e.g., Cooper et al., 

2016) underscore the role of gratification associated with risky behavior in countering 

unpleasant emotional states. Another explanation is that increased attention toward acquiring 

rewarding experiences to neutralize distress in the context of emotion dysregulation may 

reduce an individual’s ability to inhibit risky behavior in emotionally salient contexts 

(Inzlicht & Schmeichel, 2012). Consistent with theory, cross-sectional studies have found 

retrospectively reported emotion dysregulation to be positively associated with risky 

behavior (Weiss et al., 2012), including substance use (Weiss et al., 2022a), HIV/sexual 

risk behaviors (Tull et al., 2012), aggression (Shorey et al., 2011), disordered eating 

(Lavender et al., 2014), and non-suicidal self-injury (Gratz & Tull, 2010). While fewer 

in number, traditional longitudinal investigations using retrospective reports have also 

documented a positive relation between earlier emotion dysregulation and later risky 

behavior (Racine & Wildes, 2015; Tull et al., 2015; Weiss et al., 2019d). Further, more 

recently, experience sampling methods have shown evidence for momentary relations 

between emotion dysregulation and risky behavior at the micro-longitudinal level (Weiss et 

al., in press-a; Weiss et al., in press-b). Finally, improvements in emotion dysregulation have 

been linked to reductions in risky behavior, assessed through both self-report questionnaire 

and behavioral measurement of risk-taking propensity task in the laboratory (Weiss et 

al., 2014). Collectively, literature provides robust support for a relation between emotion 

dysregulation and risky behavior.

One critically important limitation of the research on emotion dysregulation and risky 

behavior is that it has primarily captured dysregulation stemming from negative emotions. 

A fast-growing body of evidence has demonstrated that individuals may also exhibit 

dysregulation in the context of positive emotions, including non-accepting responses and 

impulsive or goal-incongruent behaviors (Weiss et al., 2015a). For instance, when presented 

with positive emotional stimuli, some individuals may experience competing negative 

cognitions (Frewen et al., 2012), such as the thought that they do not deserve to feel 

happy or that happiness is short-lived. This, in turn, may lead to attempts to reduce positive 

emotions (Roemer et al., 2001), including through risky behavior (Weiss et al., 2020; 

Weiss et al., 2021). In addition, some individuals may experience behavioral dyscontrol in 

the context of positive emotions, perhaps due to impairment in the ability to control or 

suppress an automatic response, found to be impaired in emotional contexts (Billieux et 

al., 2010) and also associated with risky behavior (Noël et al., 2001). In line with these 

above suggestions, retrospective reports of positive emotion dysregulation and substance 

use (Weiss et al., 2018b; Weiss et al., 2019c), HIV/sexual risk behavior (Weiss et al., 

2019a), aggression (Simpson et al., in press), disordered eating (Tobar-Santamaria et al., 
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2021), and non-suicidal self-injury (Raudales et al., 2020; Raudales et al., 2021) are 

positively associated in cross-sectional examinations. While preliminary in nature, these 

findings signal that some individuals may experience dysregulation in the context of positive 

emotions, which, in turn, may increase engagement in risky behavior.

To advance literature in this area, the current study utilized an experimental paradigm with 

subjective and objective assessments to further explicate the influence of positive emotion 

dysregulation on risky behavior. Participants were randomly assigned to positive, negative, 

and neutral idiographic emotion induction conditions. Subjective (i.e., self-reported state 

emotion dysregulation) and objective (i.e., high frequency heart rate variability [hfHRV], 

skin conductance response [SCR], salivary cortisol) markers of emotion dysregulation 

were assessed, following which participants completed subjective (i.e., self-reported state 

urges for substances) and objective (i.e., Balloon Analogue Risk Task [BART]) measures 

of risky behavior. This design addresses important limitations of the existing research. 

First, investigations of positive emotion dysregulation—and largely of negative emotion 

dysregulation (for some exceptions, see Szasz et al., 2016; Szasz et al., 2012; Tull et 

al., 2018)—in relation to risky behavior have relied on cross-sectional designs, precluding 

determination of the causal and temporal association between emotion dysregulation and 

risky behavior in the context of positive emotions. Use of an experimental design will speak 

to the influence of emotion dysregulation elicited by positive (in comparison to negative 

and neutral) emotional stimuli on subsequent risky behavior. Second, studies that have 

examined the association of positive emotion dysregulation to risky behavior have relied 

on retrospective reports, subject to memory decay and distortion as well as heuristic (e.g., 

availability) biases, particularly relevant to the study of emotions (Shiffman et al., 2008). 

Assessment of state subjective experiences alongside objective markers will enhance the 

ecological validity of results, increasing their relevance for intervention development.

Given growing experimental research on risky behavior in the context of both negative 

and positive emotion states (Cyders et al., 2010; Um et al., 2022), this latter gap 

represents one of the major contributions of the current study. Research points to several 

psychophysiological markers of emotion. High-frequency heart rate variability (hfHRV)

—the characteristic beat-to-beat modulation of heart rate by parasympathetic activation 

of the vagus nerve—is arguably the most well-validated psychophysiological index of 

emotion dysregulation (see Balzarotti et al., 2017; Holzman & Bridgett, 2017). According 

to the Theory of Neurovisceral Integration (Thayer & Lane, 2009), the relation of 

emotion dysregulation to hfHRV can be understood through the roles of central and 

autonomic nervous system structures on cardiac functioning (Appelhans & Luecken, 

2006). Specifically, research posits that hfHRV captures the extent to which the brain 

is able to exhibit control over the periphery (Thayer et al., 2012), and, thus, is a 

parasympathetic index of emotion dysregulation. Consistent with theory, extant studies 

have linked subjective reports of emotion dysregulation to hfHRV; lower hfHRV is related 

to (1) greater negative emotion dysregulation (Visted et al., 2017; Williams et al., 2015) 

and (2) more positive emotion dysregulation at low state positive affect (Weiss et al., 

2021). Although more strongly tied to emotional arousal (Hellhammer et al., 2009; Kreibig, 

2010), skin conductance response (SCR) and salivary cortisol have also been identified as 

salient (sympathetic) biomarkers of emotion dysregulation. In particular, higher SCR has 
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been associated with greater emotion dysregulation (Shepherd & Wild, 2014), including 

more nonacceptance of emotions following emotional stimuli (Salters-Pedneault et al., 

2007), whereas lower (blunted) salivary cortisol has been associated with increased use 

of maladaptive emotion regulation strategies (Zoccola et al., 2008) and greater emotion 

dysregulation (Cărnuţă et al., 2015). Of particular importance to the current study, these 

psychophysiological markers of emotion have been linked to risky behavior (see Eddie et 

al., 2015; 2020), underscoring the potential utility of examining hfHRV, SCR, and salivary 

cortisol as objective indices of emotion in relation to risky behavior.

Of note, we examined these associations in a clinically relevant sample of community 

women who currently experience intimate partner violence (IPV) and use substances. IPV is 

a global health concern (Garcia-Moreno et al., 2006) that is highly prevalent among women, 

with one in three women reporting experiences of sexual violence, physical violence, and/or 

stalking by an intimate partner during their lifetime (Smith et al., 2018). Risky behavior is 

an especially devastating consequence of IPV (Peters et al., 2012), with evidence suggesting 

an increased pattern of risky behavior following IPV (Devries et al., 2014). While less 

understood, emotion dysregulation is elevated among women who experience IPV (Weiss et 

al., 2018a) and related to their risky behavior (Weiss et al., 2022b). Thus, examination of the 

role of positive emotion dysregulation on risky behavior in women who experience IPV is 

important.

For the current study, we expected that emotion induction condition would moderate the 

associations between emotion dysregulation and risky behavior, such that these relations 

would be stronger for participants in the positive versus neutral emotion induction 

conditions. A dearth of research has compared the contributions of positive and negative 

emotion dysregulation on risky behavior, thus no a priori hypotheses were made regarding 

the strength of these associations among participants in the positive versus negative emotion 

induction conditions.

Method

Participants

Recruitment materials were posted in community establishments throughout Providence, 

Rhode Island. Eligibility was determined through a phone screen. Participants were women 

who reported experiencing physical and/or sexual victimization in the past six months by 

their current male partner and having used any amount of alcohol or drugs during the past 

30 days. Additional inclusion criteria were: (1) age 18 or older, (2) fluent in the English 

language, and (3) current involvement in a relationship of at least six months’ duration. 

Exclusion criteria were (a) current mania/psychosis, (b) current impairment in cognitive 

functioning, (c) current pregnancy, (d) color blindness, (e) cardiovascular disease, and (f) 

residence in a shelter or group home. Sample size to achieve power of .80 for moderation 

was determined based on a priori power analyses assuming a small-medium effect size 

(Cohen’s f2 = .09) and an alpha of .05 (N = 149). The final sample here included 151 women 

who participated in the baseline and experimental sessions.
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Procedures

All procedures were reviewed and approved by the University of Rhode Island Institutional 

Review Board. The study entailed (a) a baseline session, (b) an experimental session, (c) 

30 days of experience sampling using interactive voice technology, and (d) a follow-up 

session. The current study used data from the baseline and experimental sessions. To limit 

participant burden, these sessions were conducted on separate days. Individual interviews 

were conducted by female bachelors- or masters-level clinical psychology doctoral students 

in a private office to protect participants’ safety and confidentiality. We report how we 

determined our sample size, all data exclusions, all manipulations, and all measures in the 

study.

Baseline Session.—Participants provided informed consent, following which they were 

interviewed using a structured diagnostic assessment and completed self-report measures on 

a computer. Prior to the baseline session, participants were randomly assigned to one of 

three emotion induction conditions (negative, positive, or neutral). For participants in the 

negative and positive emotion induction conditions, a standardized protocol for developing 

idiographic emotion induction scripts was followed. The method for generating these 

idiographic emotion induction scripts was based on procedures developed by Lang and 

Cuthbert (1984) and reliably induces emotional responses in trauma-exposed samples (Tull 

et al., 2011; Tull et al., 2019).

To hold arousal constant, emotion inductions targeted excitement and anger, which are 

oppositely-valenced but high in arousal (Barrett, 1998). Specifically, participants were 

asked to recall a recent or vivid event during which they became “very excited” (positive 

condition) or “very angry” (negative condition) that did not involve substances or a 

traumatic experience. This portion of the session was audio recorded so that the interviewer 

could subsequently create a script using the participant’s own language. Participants were 

asked to picture the situation in their mind and attempt to remember, as vividly as possible, 

what the event entailed and their feelings at the time. Participants were then asked to 

describe the incident in as much detail as possible. The interviewer probed for key aspects 

of the event (e.g., time and place of the event, as well as emotions, thoughts, and bodily 

sensations experienced during the event).

Following the baseline session, a personalized script consisting of a series of 

autobiographical statements, appraisals, and emotional responses generated from the 

interview was recorded onto an audiotape. This script was approximately one minute in 

length and the narrator was consistent across all scripts (the principal investigator). All 

scripts were presented in a female voice with a neutral tone (to reduce reactivity given 

that the sample is characterized by experiences of IPV with a male partner). The script 

is designed to maximize emotional responses by depicting the events in a salient, emotion-

focused form in second person, present tense.

Neutral scripts were also developed for this study. Consistent with Keane et al. (1998), the 

neutral script was standardized and consistent across participants. It provided a description 

of activities related to getting up in the morning (e.g., brushing teeth, getting dressed). 

The neutral script was also approximately one minute in length and similarly consisted 
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of descriptions of morning events, as well as thoughts and feelings that a person may 

experience in response.

At the end of the baseline session, participants were instructed to abstain from alcohol and 

illicit drugs for a period of at least 24 hours prior to the experimental session to reduce risk 

for intoxication and acute withdrawal (Coffey et al., 2011). Participants were compensated 

$40 for completing the baseline session.

Experimental Session.—At the start of the experimental session (4–7 days after 

the baseline session), participants’ compliance with substance use restrictions was 

assessed. A urine drug screen was administered to test for metabolites of THC, cocaine, 

opiates, amphetamines, benzodiazepines, methamphetamine, oxycodone, propoxyphene, 

barbiturates, and MDMA, and to assess recent alcohol intoxication, expired air samples 

were analyzed. Participants who tested positive for illicit drugs or who had a breath 

alcohol concentration > .01 were rescheduled. Due to the long half-life of THC metabolites, 

participants who tested positive for THC, but reported no marijuana use in the past 24 hours, 

were allowed to participate in this session.

Participants were provided with instructions on how to place the electrodes for the 

electrocardiogram (beneath the right and left clavicle and the right ribcage) and 

electrodermal (medial phalanges of the middle and index finger of participant’s non-

dominant hand) monitoring. Following this, a two-phase emotion induction paradigm was 

implemented. First, a neutral mood was induced by displaying colors, one after another, 

on a screen in front of the participants for five minutes. This procedure, called the 

“vanilla baseline procedure,” has been found to produce a more neutral mood (e.g., less 

anxiety) compared with an absence of activities (i.e., having the participant sit and do 

nothing for 5 minutes; Jennings et al., 1992). Next, participants listened to either the one-

minute idiographic emotion induction script developed during the baseline session (negative 

and positive emotion induction conditions) or the standardized neutral emotion induction 

script (neutral emotion induction condition). Once the tape was finished, participants were 

instructed to close their eyes and imagine vividly the event taking place in real time for one 

minute. After emotion induction, participants completed measures of emotion dysregulation 

and then cravings, and subsequently were administered a behavioral measure of risk-taking 

propensity. A saliva sample was provided 20-minutes post-emotion induction. Participants 

were compensated $25 for completing the experimental session.

Measures

Diagnostic Measure—A computerized version of the SCID-5 was administered to 

establish current alcohol and drug use disorders (First & Williams, 2016). The SCID-5 is 

a gold standard semi-structured assessment instrument for psychiatric disorders. Inter-rater 

reliability of the SCID-5 found kappas of .84 and .94 respectively for alcohol and drug use 

disorders (Osório et al., 2019). SCID-5 interviews were conducted by clinical psychology 

doctoral students trained to reliability with the principal investigator, a licensed clinical 

psychologist in the state of Rhode Island. All diagnostic data were reviewed and confirmed 

by the principal investigator during weekly meetings with the diagnostic interviewers. In 
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the case of ambiguous responses, data were discussed by the principal investigator and 

interviewer until a consensus was reached.

Subjective Measures

State emotions.: The Positive and Negative Affect Schedule (PANAS; Watson et al., 1988) 

is a 20-item scale assessing state positive (10 items) and negative (10 items) emotions. 

Participants indicate how they feel, in the present moment, on a five-point scale from 0 (very 
slightly/not at all) to 4 (extremely), and respective items were summed to create positive and 

negative emotion subscales. The PANAS was administered pre- (Cronbach’s α = .90 and .91 

for state positive and negative emotion subscales, respectively) and post-emotion induction 

(Cronbach’s α = .90 and .91 for state positive and negative emotion subscales, respectively).

State emotion dysregulation.: The Responses to Emotions Questionnaire (REQ; Campbell-

Sills et al., 2006) is an eight-item scale assessing the degree to which individuals use 

emotion regulation strategies during emotion-eliciting tasks. The measure contains four 

items relevant to avoiding or changing emotional experience and four items relating to 

awareness and acceptance of emotional experience. Participants rate their degree of strategy 

use from 0 (not at all) to 10 (all the time). Consistent with Brake et al. (2016), three of 

the awareness/acceptance items were reverse scored and combined with the four avoidance 

items to create a composite emotion dysregulation score. One mindfulness item (“I didn’t 

mind feeling uncomfortable during the exercises”) was excluded because it is conceptually 

similar to distress (Brake et al., 2016). Cronbach’s α in the present study was .58 for the 

total scale score.

State urges for substances.: On two separate items, participants rate the strength of their 

urges for alcohol and drug use (0 = “no urges,” 9 = “very strong urges;” Chapman et al., 

2009). These two items were averaged to create a total state substance use urges item.

Dissociation.: The Dissociative Tension Scale-4 (DES-4; Stiglmayr et al., 2009) is a four-

item scale that assesses acute dissociative experiences. Participants rate their degree of 

dissociation from 0 (none) to 9 (very strong) and items are summed to create a total scale 

score. Cronbach’s α in the present study was .75 for the total scale score.

Objective Measures

High frequency heart rate variability (hfHRV).: Electrocardiogram (ECG) was acquired 

using the Biopac MP36RWSW. Sequences of heart beat-to-beat intervals (RRI) were 

recorded via ECG and exported into AcqKnowledge 4.3 software to be used for calculation 

of hfHRV. Heart rate, expressed as beats per minute, was derived by calculating the average 

number of R-spikes in the ECG signal occurring each minute during the recording period, 

and HRV was calculated from edited sequential RR intervals derived from the ECG signal. 

Frequency domain HRV indices were calculated using Fourier analysis (Taylor et al., 1998). 

Frequency domain indices of HRV provide information about how power distributed as a 

function of frequency (Malik, 1996). We calculated power spectral density (msec2/Hz) in 

the high frequency domain (hf: 0.15–0.4 Hz). For this study, average hfHRV was calculated 

during the emotion induction.
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Skin conductance response (SCR).: Electrodermal activity (EDA) was acquired using 

the Biopac MP36RWSW and exported into AcqKnowledge 4.3 software to be used for 

calculation of SCR. EDA data were manually checked for artifacts and edited manually as 

needed. In the current study, mean SCR was calculated by averaging the number of SCRs 

(responses exceeding .05 μS) during the emotion induction.

Salivary cortisol.: Saliva samples were collected by instructing participants to pool saliva in 

their mouth, then transfer the saliva into a centrifuge tube with a Salivette. Approximately 

0.5mL of saliva was collected, then sealed and stored in a freezer. All samples were assayed 

in duplicate for salivary cortisol offsite using a highly sensitive enzyme immunoassay. The 

test used 25 μL of saliva per determination, has a lower limit of sensitivity of 0.003 μg/dL, 

standard curve range from 0.012 μg/dL to 3.0 μg/dL, an average intra-assay coefficient of 

variation (CV) of 3.8%, and an average inter-assay CV of 5.1%. For the purpose of the 

current study, salivary cortisol was collected 20 minutes following the idiographic emotion 

induction script (cortisol peaks 20 minutes after an emotionally-evocative cue; Nicolson, 

2007).

Risk-taking propensity.: The BART (Lejuez et al., 2002) requires participants to inflate a 

balloon model presented on a computer screen. Participants accrue money for each pump 

of the balloon in a temporary bank; however, the odds of the balloon “popping” increase 

with each pump of the balloon. When a balloon explodes, all money in the temporary bank 

is lost and the next uninflated balloon is displayed. At any point during each balloon trial, 

the participant can stop pumping the balloon and transfer the money from the temporary 

bank to the permanent bank. Thirty balloons (i.e., trials) are presented. At the start of this 

task, participants were told that they could earn up to $25. Immediately following this task, 

they were told that everyone was paid the same amount of money for the experimental 

session (i.e., $25), regardless of how well they did on this computer task. The BART has 

been shown to be positively correlated with measures of related constructs (e.g., sensation 

seeking, impulsivity), as well as actual involvement in risky behaviors (substance use and 

risky sexual behavior; Lejuez et al., 2002). Consistent with scoring guidelines, the average 

number of pumps excluding balloons that exploded was calculated, with higher scores 

representing greater risky behavior propensity.

Demographics

Participants completed a demographic questionnaire in which they self-described their age, 

racial/ethnic background, household income, and number of years of education.

Analytic Strategy

First, frequencies and descriptive data were calculated for demographics and clinical 

characteristics. Then, we examined bivariate correlations between demographic and outcome 

variables for consideration as possible covariates in regression models. Following this, we 

conducted analyses of variance (ANOVAs) to examine the effect of emotion induction 

condition (positive vs. negative vs. neutral) on risky behavior. Next, we conducted one-way 

repeated analyses of variance (rANOVAs) with eta-squared (η2) effect size estimates and 

Tukey’s post hoc tests as a manipulation check to confirm that the positive and negative 
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emotion inductions resulted in respective increases in positive and negative emotions 

assessed by the PANAS. As an additional test of potency, ANOVAs assessed dissociation 

and emotional disengagement across the emotion induction conditions.

To test the primary study aims, moderation analyses were conducted using the PROCESS 

SPSS macro (Model 1; Hayes, 2018) to examine whether the strength of the relations 

between subjective and objective markers of both emotion dysregulation (i.e., REQ, hfHRV, 

SCR, salivary cortisol) and risky behavior (i.e., self-reported state urges for substances, 

BART) varied as a function of emotion induction condition (0 = positive, 1 = negative, 2 = 

neutral). The PROCESS procedures use ordinary least squares regression and bootstrapping 

methodology, which confers more statistical power than do standard approaches to 

statistical inference and does not rely on distributional assumptions. Bootstrapping was 

done with 5,000 random samples generated from the observed covariance matrix to 

estimate bias-corrected 95% confidence intervals (CIs) and significance values. Given the 

multicategorical nature of the moderator variable, indicator coding was utilized in the 

PROCESS macro analysis (Hayes & Montoya, 2017), resulting in two dummy coded 

variables (W1 [positive versus negative emotion induction condition] and W2 [positive 

versus neutral emotion induction condition]). Thus, each moderation model included W1, 

W2, emotion dysregulation, W1 X emotion dysregulation, and W2 X emotion dysregulation. 

Multicategorical moderation only provides a test of the comparison group to the other 

conditions, but not of the other conditions to each other. Since the goal of this study was 

to extend our understanding of positive emotion dysregulation specifically, the positive 

emotion induction condition was made the comparison group; thus, comparisons are not 

conducted between the negative and neutral emotion induction conditions. For significant 

interactions, following the methods described by Aiken and West (1991), we plotted 

regression slopes of differences in risky behavior for each idiographic emotion induction 

condition and examined whether the slopes of the regression lines differed significantly 

from zero. For each moderation analysis, we computed post-hoc power achieved given the 

observed model R2 effect size and sample size (considering missing data). For any analyses 

with lower than optimal post hoc power (< .8), we do not summarize findings in-text.

Results

Preliminary Analyses

Participant characteristics are summarized in Table 1. Women ranged in age from 19 to 65 

years (M = 40.81, SD = 11.64). In terms of racial/ethnic background, 30.5% of participants 

(n = 46) were Black, 43.0% (n = 65) were white, 11.3% (n = 17) were Hispanic or Latina, 

7.9% (n = 12) were American Indian/Alaska Native, and 7.3% (n = 11) were another or 

multiple racial/ethnic backgrounds. Most women were unemployed (n = 94; 62.3%) or were 

not in the labor force (e.g., homemaker; n = 21; 13.9%); 5.3% (n = 8) were employed 

full-time and 11.3% (n = 17) were employed part-time. Monthly household income ranged 

from $0 to $10,416.67 (M = $1278.03; SD = $1594.52) and mean level of education was 

12.39 years (SD = 2.04). Most women were unmarried (n = 113; 74.8%); 7.9% (n = 12) 

were married and 8.6% (n = 13) were separated or divorced. Mean years in a relationship 

with their partner was 6.08, ranging from six months to 30 years (SD = 5.88). On average, 
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women spent 5.80 (SD = 1.89) days per week with their partner. Most women had a current 

substance use disorder (n = 124; 70.1%), with 45.8% (n = 81) and 58.8% (n = 104) having 

current alcohol and drug use disorders, respectively. None of the participant characteristics 

were significantly related to the outcomes of interest (ps > .05).

There were no significant differences across positive (M = 20.14, SD = 12.27), negative (M 
= 19.76, SD = 12.81), and neutral (M = 20.89, SD = 12.46) emotion induction conditions 

on the BART (F[2, 151] = 0.11, p = .89, η2 = .002). There were no significant differences 

across positive (M = 1.41, SD = 2.26), negative (M = 2.04, SD = 2.20), and neutral (M = 

1.49, SD = 2.06) emotion induction conditions on substance use urges (F[2, 151] = 1.25, p = 

.29, η2 = .02).

Manipulation Check

Estimated marginal means depicting changes in positive and negative emotions (based 

on the PANAS) from pre- to post-induction across conditions are visually displayed in 

Figure 1. There were significant differences across idiographic emotion induction conditions 

from pre- to post-induction with respect to positive (F[2, 151] = 33.51, p < .001, η2 = 

.31) and negative (F[2, 151] = 16.86, p < .001, η2 = .18) emotions. Participants in the 

positive induction condition reported increased positive emotions compared to those in the 

negative (Mdiff = 9.90, SE = 1.31, p < .001) and neutral (Mdiff = 8.72, SE = 1.29, p < 

.001) induction conditions. Participants in the negative emotion induction condition reported 

increased negative emotions compared to those in the positive (Mdiff = 6.19, SE = 1.38, p 
< .001) and neutral (Mdiff = 7.09, SE = 1.31, p < .001) induction conditions. There was 

no difference in change in positive emotions between the negative and neutral induction 

conditions (Mdiff = 1.18, SE = 1.25, p = .61), nor was there a significant difference in change 

in negative emotions between the positive and neutral conditions (Mdiff = 0.90, SE = 1.35, p 
= .61).

Estimated marginal means depicting changes in scores on the “excited” and “irritable” 

PANAS emotion items—discrete emotions targeted by the emotion induction procedure—

are visually displayed in Figure 1. There were significant differences across idiographic 

emotion induction conditions from pre- to post-induction with respect to scores on the 

“excited” (F[2, 151] = 30.69, p < .001, η2 = .29) and “irritable” (F[2, 150] = 8.89, p < .001, 

η2 = .11) emotion items. Participants in the positive induction condition reported increased 

scores on the “excited” emotion item compared to those in the negative (Mdiff = 1.54, SE = 

0.22, p < .001) and neutral (Mdiff = 1.49, SE = 0.22, p < .001 .002) induction conditions. 

Participants in the negative induction condition reported increased scores on the “irritable” 

emotion item compared to those in the positive (Mdiff = 0.79, SE = 0.20, p < .001) and 

neutral (Mdiff = 0.66, SE = 0.19, p = .003) induction conditions. There was no difference in 

change in the “excited” emotion item between those in the negative and neutral induction 

conditions (Mdiff = −0.05, SE = 0.21, p = .97), nor was there a significant difference in 

change in the “irritable” emotion item between those in the positive and neutral induction 

conditions (Mdiff = −0.13, SE = 0.20, p = .79).

Differences in changes on each PANAS emotion item across idiographic emotion induction 

conditions from pre- to post-induction are presented in Supplemental Table 1. The above 
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pattern of findings was replicated for most PANAS items in the direction that would 

be expected (e.g., PANAS positive emotions increased in the positive emotion induction 

condition but not in the negative or neutral emotion induction conditions). Supplemental 

Table 1 also indicates levels of dissociation and emotional disengagement during the 

emotion induction across idiographic emotion induction conditions to further test whether 

the conditions differed in their potency. No significant differences were found with respect 

to dissociation and all but one item of emotional disengagement that asked whether 

respondents engaged emotional suppression. Specifically, compared to the neutral emotion 

induction condition, those in the negative and positive emotion induction conditions reported 

greater efforts to suppress or hold back their emotional reactions. There was no significant 

difference on this item between the positive and negative emotion induction conditions.

Moderation Analyses

Substance Use Urges (Table 2)—Post hoc power for analyses examining substance use 

urges were found to be adequate (Power = 0.99). The interaction between state subjective 

emotion dysregulation and emotion induction condition was significant (ΔR2 = .03, F[2, 

147] = 3.12, p = .046). Analysis of simple slopes (see Figure 2) revealed that the association 

between subjective emotion dysregulation and urges to use alcohol was significant and 

positive for those in the positive emotion induction condition (b = 0.15, SE = 0.03, t = 4.64, 

p < .001, 95%CI [0.08, 0.21]), but was not significant for those in the negative (b = 0.04, SE 
= 0.03, t = 1.69, p = .09, 95%CI [−0.01, 0.10]) or neutral (b = 0.10, SE = 0.03, t = 1.96, p = 

.05, 95%CI [0.03, 0.17]) emotion induction conditions.

The interaction of hfHRV and emotion induction condition was significant (ΔR2 = .07, F[2, 

93] = 3.73, p = .03). Analysis of simple slopes (see Figure 3) revealed that the relation 

between hfHRV and urges to use alcohol was significant and negative for those in the 

positive emotion induction condition (b = −0.52, SE = 0.21, t = −2.49, p = .01, 95%CI 
[−0.93, −0.10]), but was not significant for those in the negative (b = 0.24, SE = 0.19, t = 

1.30, p = .20, 95%CI [−0.13, 0.62]) or neutral (b = −0.15, SE = 0.17, t = −0.91, p = .37, 

95%CI [−0.48, 0.18]) emotion induction conditions.

The interactions of SCR (ΔR2 = .03, F[2, 134] = 1.91, p = .15) and salivary cortisol (ΔR2 

= .03, F[2, 138] = 2.17, p = .12) with emotion induction condition were not significant, nor 

were lower-order interactions significant (bs = −0.11–2.05, ps = .05-.74).

BART (Table 2)—Post hoc power for analyses examining the main and interactive effects 

of hfHRV on BART outcome were adequate (Power = 0.92). The interaction of hfHRV 

and emotion induction condition was not significant (ΔR2 = .04, F[2, 92] = 2.22, p = 

.11). However, the lower-order interaction of hfHRV and positive (versus neutral) emotion 

induction condition was significant (b = 3.19, p = .04). Analysis of simple slopes (see Figure 

4) revealed that the association between hfHRV and the BART was significant and negative 

for those in the positive emotion induction condition (b = −2.60, SE = 1.30, t = −2.00, p = 

.048, 95%CI [−5.17, −0.23]), but was not significant for those in the neutral (b = 0.85, SE 
= 1.07, t = −0.79, p = .43, 95%CI [−1.28, 2.98]) emotion induction condition (see Figure 
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6). The lower-order interaction of hfHRV and positive (versus negative) emotion induction 

condition was not significant (b = −3.57, p = .26).

Post hoc power estimates for analyses examining the main and interactive effects of 

subjective emotion dysregulation, SCR, and salivary cortisol on BART were sub-optimal 

(Power = 0.34 to 0.66). Thus, we did not interpret these analyses.

Discussion

The goal of the current study was to advance understanding of the influence of positive 

emotion dysregulation on risky behavior. Addressing important limitations of extant research 

in this area, an experimental paradigm with subjective and objective assessments was 

utilized to assess the role of emotion dysregulation following positive, negative, and neutral 

idiographic emotion inductions on risky behavior in the laboratory. Results provided support 

for an association between subjective and objective markers of emotion dysregulation 

following positive emotion induction on state urges to use substances and behavioral risk-

taking propensity. These findings provide experimental support for the role of positive 

emotion dysregulation on risky behavior, highlighting the importance of future research in 

this area to inform clinical decisions and practice.

Regarding the relation between subjective emotion dysregulation and risky behavior, our 

results provided support for an interaction between self-reported state emotion dysregulation 

and positive (versus negative and neutral) emotion induction condition on urges to use 

substances. Specifically, self-reported state emotion dysregulation was significantly and 

positively associated with urges to use substances for women in the positive—but not 

negative or neutral— emotion induction condition. This finding suggests that emotion 

dysregulation stemming from positive emotional stimuli may increase proximal risk for 

substance use. A growing body of cross-sectional evidence provides support for the role of 

positive emotion dysregulation in substance use (Weiss et al., 2018b; Weiss et al., 2020; 

Weiss et al., in press-c; Weiss et al., 2019b; Weiss et al., 2019c). Findings here extend 

this past work by using an experimental paradigm with random assignment to demonstrate 

that emotion dysregulation predicts subsequent urges to use substances. Future studies are 

needed to explore whether these results generalize to actual substance use in the laboratory 

(e.g., self-administered alcohol) in the context of positive emotions. Further, to address 

the question of ecological validity, research is needed to explore the association between 

positive emotion dysregulation and substance urges and use in the real world, such as 

through ecological momentary assessment (EMA) methods.

In terms of the relation between objective markers of emotion dysregulation and risky 

behavior, this study provided support for an interaction between hfHRV and positive 

(versus negative and neutral) emotion induction condition on urges to use substances, and 

positive (versus neutral) emotion induction condition on behavioral risk-taking propensity. 

Specifically, hfHRV was significantly and negatively associated with urges to use substances 

for individuals in the positive—but not negative or neutral—emotion induction condition, 

and behavioral risk-taking propensity for individuals in the positive—but not neutral—

emotion induction condition. In the last decade, hfHRV—an index of parasympathetic 
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nervous system activity—has gained growing attention as a sensitive biomarker of risky 

behavior. In particular, lower hfHRV—aligned with a reduced ability to regulate emotional 

responses to stress (Thayer & Lane, 2000)—has been associated with risky behavior (for 

reviews, see Cheng et al., 2019). Our findings extend this work by suggesting that hfHRV 

may serve as a particularly important risk factor for risky behavior in positively-valenced 

emotional contexts. To inform targeted assessment and intervention for reducing risky 

behavior, future empirical investigations are needed to better understand the role of hfHRV 

in risky behavior across diverse positive emotional contexts.

Of note, SCR and salivary cortisol were not found to be associated with risky behavior, 

either generally (main effects) or for select emotion induction conditions (interactive 

effects). These objective biomarkers of emotion dysregulation are distinguished from hfHRV 

in that they are indirect measures of sympathetic autonomic activity, and as such are 

highly tied to arousal (Hellhammer et al., 2009). Thus, while one possible explanation 

for our findings is that sympathetic biomarkers play a less salient role in risky behavior, 

future research should first consider the influence of high versus low arousal positive and 

negative emotional stimuli on the relations between both SCR and salivary cortisol and risky 

behavior. Given the nature of the current sample, another important avenue for future work 

would be examination of the impact of trauma history and posttraumatic stress symptoms on 

SCR and salivary cortisol in relation to risky behavior. Specifically, past studies have found 

sympathetic autonomic activity to be blunted amongst individuals with trauma (Carpenter et 

al., 2011) and posttraumatic stress symptoms (Metz et al., 2020), which, in turn, may distort 

observed relations with risky behavior.

It also warrants discussion that the strength of the associations between emotion 

dysregulation (i.e., state self-report and hfHRV) and risky behavior (i.e., self-report state 

urges for substances and BART) were significantly stronger for women in the positive 

versus negative emotion induction condition. While no hypotheses were made for these 

lower-order interactions, this finding is surprising given strong cross-sectional evidence 

for a relation between negative emotion dysregulation and risky behavior (Weiss et al., 

2015b). However, laboratory investigations of the association between negative emotion 

dysregulation and risky behavior are limited, and those that do exist have produced 

mixed findings. For instance, Tull et al. (2018) found a non-significant relation between 

self-reported state emotion dysregulation and cravings for substances following idiographic 

trauma cue exposure. Nevertheless, as these results are unexpected, other possibilities should 

be considered. For instance, perhaps the measures of risky behavior used here may be more 

strongly tied to positive versus negative emotion dysregulation. Alternatively, risky behavior 

in negative emotional contexts may have been more strongly tied to some function (e.g., 

impulsivity) other than emotion dysregulation, as operationalized here. In any event, our 

findings highlight emotion dysregulation in positive emotional contexts as an antecedent for 

risky behavior, consistent with past research on positive urgency (Cyders & Smith, 2008) 

and celebratory drinking (Glindemann et al., 2007). Future investigations are needed to 

better understand the relative and unique contributions of emotion dysregulation to risky 

behavior across positive and negative emotion contexts.
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Although not a primary aim of the current study, it is important to note that there were 

no significant differences in self-report state urges for substances and the BART across 

negative, positive, and neutral emotion induction conditions. These findings are partially 

consistent with a meta-analysis by Um et al. (2022), which found that negative emotion 

induction increased risk-taking and craving in the laboratory to a small degree, whereas 

positive emotion induction failed to elicit risk-taking or craving. Of note, however, are 

important differences between the current study and Um et al.’s (2022) meta-analytic review. 

First and foremost, the goal of the current study was to compare positive to negative 

and neutral emotion induction conditions; primary analyses did not include comparison 

of negative and neutral emotion induction conditions. Conversely, only studies comparing 

negative and positive to neutral emotion induction conditions were included in Um et 

al. (2022); negative and positive emotion induction conditions were not compared to one 

another. Also noteworthy is the fact that few studies reviewed in Um et al. (2022) that 

examined positive emotion inductions used autobiographic recall (craving: k = 1, N = 42; 

behavioral risk-taking: k = 2, N = 80), and none induced excitement or used a sample 

of community women identified by IPV. Further, the goals of the current study differed 

from Um et al. (2022). The current study explored the relation of emotion dysregulation to 

risky behavior following emotion induction, while Um et al. (2022) excluded studies that 

measured aspects of emotion beyond in-the-moment emotion ratings, such as dysregulation. 

Additionally, while the current study examined both subjective and objective metrics of 

emotion dysregulation, Um et al. (2022) excluded studies when emotion ratings were 

solely derived from physiological responses. Overall, our findings underscore the need for 

additional research to better evaluate methods for assessing emotion-based risk-taking and 

craving in the laboratory, including the mechanisms through which emotion inductions elicit 

risky behavior (e.g., emotion dysregulation) and the utility of objective metrics of emotion 

(e.g., HRV). It is particularly important that such research also include positive emotion 

inductions, as studies in this area are sparse and thus findings on positive emotion dependent 

risk-taking and craving should be interpreted with caution.

In evaluating the current findings, it is important to note that the emotion inductions were 

found to be successful and to not differ in potency. Specifically, the positive emotion 

induction resulted in significantly greater increases in overall positive emotions and 

excitement (the positive emotion targeted) as well as all other PANAS positive emotion 

items except attentive and alert compared to negative and neutral emotion inductions. 

Likewise, the negative emotion induction resulted in significantly greater increases in 

overall negative emotions and irritability (the negative emotion targeted) as well as all other 

PANAS negative emotion items except scared, nervous, and afraid compared to positive and 

neutral emotion inductions. Further, reports of dissociation and emotional disengagement 

did not differ across emotion inductions, with the exception of an item assessing emotional 

suppression, which was rated higher in the positive and negative versus neutral emotion 

inductions, but did not differ across positive and negative induction conditions. This 

latter finding aligns with growing evidence to suggest that positive emotions may also be 

perceived as aversive (Weiss et al., 2015a) and strategically withheld (Beblo et al., 2012; 

2013). Research is needed to better understand the form and function of positive emotional 

suppression.
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The current study has several limitations that warrant consideration when interpreting 

results. First, while not large, this study is a well-sized experimental study (N = 151), with 

target sample size being determined a priori. For the sake of transparency and consistent 

with recommendations for rigorous research practices, we also provide post-hoc power 

estimates in Table 2. Analyses with subjective cravings as the outcome (subjective emotion 

regulation, HRV, SCR, salivary cortisol) were all powered (≥.99). Only analyses with the 

behavioral measure of risk-taking propensity (BART) as the outcome were not powered in 

post-hoc analysis, with the exception of HRV, which was both powered and significant. Non-

significant findings that lacked adequate statistical power should be interpreted with caution. 

Replication of these findings in larger samples is an important avenue for future research. 

Second, while use of a community sample of women experiencing IPV and using substances 

is a strength of the current study, findings cannot be assumed to generalize to non-IPV, 

non-substance-using populations. Research is needed to examine our results across a more 

diverse group of individuals who experience IPV (e.g., women recruited from shelters, 

men) and use substances (e.g., treatment-seeking). Similarly, this study was restricted 

to women in heterosexual relationships given evidence that dynamics in same-sex IPV 

relationships are unique (Johnson & Ferraro, 2000). Future research in this area with gender 

and sexual minority populations is necessary. Third, idiographic positive and negative 

emotion inductions were developed in relation to recent situations that elicited excitement 

and anger, respectively. These emotions were selected because they are oppositely-valenced 

but similarly characterized by high arousal (Barrett, 1998). Further, a focus on discrete 

emotions extends past laboratory studies in this area that have almost entirely relied on 

trauma scripts (Coffey et al., 2002; Saladin et al., 2003; Tull et al., 2011), despite evidence 

that non-trauma-specific emotions, such as excitement and anger, also increase engagement 

in risky behavior (Cyders & Smith, 2008; DeSteno et al., 2000). Future investigations 

would benefit from examination of the relation of emotion dysregulation to risky behavior 

following other emotion states, such as shame and sadness. Relatedly, while the idiographic 

negative emotion induction utilized here targeted anger, the PANAS, which is considered 

to be a gold standard measure of emotions, does not specifically assess anger, thus we had 

to use irritability as the closest proxy for anger. Lastly, not surprising given its checklist 

nature (Streiner, 2003), internal consistency for the REQ was low. Indeed, this measure 

assesses different strategies that may be implemented to regulate emotional experiences, 

and we would expect individuals to utilize some—but not all—of the strategies to regulate 

their emotions. Nonetheless, future work is needed to better understand the heterogeneity 

in emotion regulation strategy implementation as well as the influence of specific emotion 

regulation strategies on risky behavior—especially in positive emotional contexts.

Despite these limitations, findings of the current experimental study add to the growing body 

of literature on emotion dysregulation and risky behavior. Specifically, results demonstrated 

that both subjective and objective assessments of emotion dysregulation following positive 

emotion induction predicted urges to use substances and behavioral risk-taking propensity. 

As such, findings from the present study offer additional support for the potential benefits 

of targeting positive emotion dysregulation in the prevention and intervention of risky 

behavior. Psychological treatments that improve emotion dysregulation show promise for 

reducing risky behavior (for a review, see Gratz et al., 2015). Future investigations are 
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needed to explore the extent to which these treatments target dysregulation from positive 

emotions as well as the effect of addressing positive emotion dysregulation in the treatment 

of risky behavior. As one example, interventions to reduce risky behavior may benefit 

from addressing nonacceptance of positive emotions, which, in turn, may encourage 

engagement with (versus suppression of) positive emotions. Mindfulness- and acceptance-

based treatments may be efficacious in this regard by helping to facilitate a non-judgmental 

and non-evaluative stance toward positive emotional experiences (e.g., Mindfulness-based 

Relapse Prevention; Witkiewitz et al., 2005).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Estimated marginal means for PANAS positive and negative emotion scores pre- and post-

idiographic emotion induction

Note. PANAS = Positive and Negative Affect Schedule; bars represent standard errors
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Figure 2. 
Emotion induction condition by Responses to Emotions Questionnaire predicting urges to 

use substances

Note. The Responses to Emotions Questionnaires was used as a continuous variable in the 

model but was plotted at high and low levels (i.e., 1 SD above and below the mean) for 

visualization purposes; *p < .01, **p < .001
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Figure 3. 
Emotion induction condition by hfHRV predicting urges to use substances

Note. hfHRV = high frequency heart rate variability; hfHRV was used as a continuous 

variable in the model but was plotted at high and low levels (i.e., 1 SD above and below the 

mean) for visualization purposes; *p < .05
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Figure 4. 
Emotion induction condition by hfHRV predicting BART scores

Note. hfHRV = high frequency heart rate variability; hfHRV was used as a continuous 

variable in the model but was plotted at high and low levels (i.e., 1 SD above and below the 

mean) for visualization purposes; p < .05
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Table 1

Sample demographic characteristics and descriptive statistics

Characteristic M (SD) Range n (%)

Age 40.81 (11.64) 19 – 65

Race/Ethnicity

 Black or African American 46 (30.5%)

 White 65 (43.0%)

 American Indian/Alaska Native 12 (7.9%)

 Hispanic or Latina 17 (11.3%)

 Not listed 9 (6.0%)

 Prefer not to respond 2 (1.3%)

Years of Education Completed 12.39 (2.04) 6 – 18

Employment

 Full time (35+ hours per week) 8 (5.3%)

 Part time (<35 hours per week) 17 (11.3%)

 Unemployed 94 (62.3%)

 Not in labor force (e.g., student, homemaker) 21 (13.9%)

 Prefer not to respond 11 (7.3%)

Monthly Household Income $1,278.03 ($1,594.52) $0 – $10,416.67

Relationship Status

 Married 12 (7.9%)

 Unmarried 113 (74.8%)

 Separated or divorced 13 (8.6%)

 Prefer not to respond 13 (8.6%)

Relationship Length (in months) 73.00 (70.54) 6 – 360

Days Per Week with Partner 5.80 (1.89) 0 – 7

Alcohol Use Disorder 81 (45.8%)

Drug Use Disorder 104 (58.8%)

Substance Use Disorder 124 (70.1%)

Pre-Induction PANAS Positive Emotion Subscale 16.89 (9.81) 0 – 40

Pre-Induction PANAS Negative Emotion Subscale 17.36 (10.97) 0 – 40

Post-Induction PANAS Positive Emotion Subscale 6.48 (8.02) 0 – 34

Post-Induction PANAS Negative Emotion Subscale 7.25 (9.24) 0 – 36

Responses to Emotions Questionnaire 17.24 (9.46) 0 – 44

High Frequency Heart Rate Variability 6.59 (2.06) 2.61 – 12.15

Skin Conductance Response 3.41 (5.71) 0 – 38

Salivary Cortisol 0.19 (0.46) 0.01 – 4.65

Urges to Use Substances 1.65 (2.17) 0 – 9

BART Scores 20.28 (12.45) 0 – 54.80

Note. PANAS = Positive and Negative Affect Schedule
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