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Abstract

There has been exponential growth in research on emotion regulation and substance use in the past 

decade. The current meta-analysis evaluated variability in the magnitude of the relation between 

aspects of emotion regulation and substance use. A search of PsycINFO, Embase, PubMed, 

CINAHL Plus, and PILOTS in December 2020 resulted in 6,642 initial studies, of which 95 

met inclusion criteria (association between emotion regulation and substance use was reported, 

participants were > 18 years old, article was in English). A total of 445 effects were obtained (N 
= 156,025 participants; weighted Mage = 29.31; 59.5% female; 66.1% White; 76.6% non-clinical). 

Emotion regulation and substance use were significantly related (r = 0.19; p < .001; 95%CI [0.17, 

0.20]). Emotion regulation abilities were generally more strongly related to substance use than 

emotion regulation strategies; this pattern was stronger for behavioral vs. cognitive abilities and 

extended to both negative and positive emotions. Relations were stronger for older and clinical 

samples; mixed effects were found for sex and no conclusive effects were found for race. Despite 

limitations of the existing literature (e.g., cross-sectional, self-reports), results indicated that the 

magnitude of the relation between emotion regulation and substance use varied considerably as a 

function of emotion regulation and substance use constructs and sample characteristics.
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In recent years, there has been a surge of research on emotion regulation and substance 

use (see Weiss, Sullivan, et al., 2015; Weiss, Tull, et al., 2015). Emotion regulation 

predicts proximal intensity of emotion state (MacIntyre et al., 2018), which demonstrates 

a well-established and robust influence on substance use (for reviews, see O’Donnell et 

al., 2019; Shiffman, 2009; Wray et al., 2014). Individuals who exhibit emotion regulation 

difficulties may be more likely to engage in substance use as a means of alleviating or 

distracting themselves from emotional states perceived as aversive, consistent with negative 

reinforcement models (e.g., Baker et al., 2004). Alternatively, positive reinforcement models 

(e.g., Cooper et al., 2016) suggest that the immediate and short-term gratification associated 

with substance use may counter or distract from unpleasant emotional states that such 

individuals may be unwilling to approach, tolerate, or accept. Additionally, according to 

the resource model of self-control (Inzlicht & Schmeichel, 2012), deficits in emotion 

regulation promote substance use by reducing individuals’ ability to inhibit behaviors in 

emotionally salient contexts. The down-regulation of emotions is an effortful, and not 

necessarily immediately rewarding, process. As the need for regulation persists, individuals 

experience a shift in motivation from the regulation of emotion toward the acquisition of 

rewarding experiences. In turn, there is increased allocation of attention toward cues that 

signal immediate reward, thereby increasing substance use.

Empirical evidence supports an association between emotion regulation and substance use. 

First, individuals with vs. without alcohol (Fox et al., 2008) and drug (Fox et al., 2007) 

use disorders have been shown to exhibit greater deficits in emotion regulation. Second, 

cross-sectional correlational studies have found that greater deficits in emotion regulation 

relate to worse substance use (Dvorak et al., 2014; Weiss et al., 2018). Finally, clinical 

research provides evidence for impacts of emotion regulation on substance use treatment 

outcomes (Gratz et al., 2015). For instance, deficits in emotion regulation predict alcohol use 

during and after cognitive behavioral treatment for alcohol use (Berking et al., 2011), and 

treatments targeting an improvement in emotion regulation reduce substance use (Axelrod et 

al., 2011; Rodriguez et al., 2019). In sum, research on emotion regulation and substance use 

converges to underscore the key role of emotion regulation in the etiology, maintenance, and 

treatment of substance use.

Importantly, however, emotion regulation has varied definitions in the literature (Tull & 

Aldao, 2015), and research on its relation to substance use has relied on these diverse 

conceptualizations (Weiss, Sullivan, et al., 2015). In their review of the emotion regulation 

literature, Tull and Aldao (2015) distinguished between emotion regulation abilities and 

strategies. Emotion regulation abilities (or potential) refer to the typical or dispositional 

ways in which individuals understand, regard, and respond to their emotional experiences 

(see Gratz & Roemer, 2004; Thompson, 1994; Weiss, Gratz, et al., 2015). Emotion 

regulation ability models are multi-faceted, emphasizing ones’ awareness, understanding, 

and acceptance of emotions; ability to control behaviors when experiencing emotional 

distress; access to emotion regulation strategies that are perceived as effective and flexibly 

applied to modulate the duration and/or intensity of aversive emotional experiences; and 

willingness to experience emotional distress as part of pursing meaningful activities in life. 

Alternatively, the extended process model of emotion regulation (Gross, 2015) highlights the 

role of type and timing of emotion regulation strategies at different points in the emotion-
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generative process. Emotion regulation strategy models focus on the specific strategies 

individuals use (e.g., reappraisal, suppression) to influence the experience and expression of 

their emotions (see also Cole et al., 1994; Koole, 2009). Notably, ability and strategy models 

capture distinct and important aspects of the larger construct of emotion regulation, and thus 

their complementary examination provides valuable and comprehensive data on the relation 

of emotion regulation and substance use.

Advancing existing research, the current meta-analysis examined the nature and magnitude 

of the relations between emotion regulation (overall and across the specific aspects) and 

substance use (i.e., alcohol use only, drug use only, tobacco use only, use of multiple 

substances); as well as moderators of obtained associations. To our knowledge, only one 

meta-analytic review (Aldao et al., 2010) has examined the relation of emotion regulation 

and substance use (as part of a larger study on psychopathology). This study’s focus on 

substance use was considerably limited: (1) it was conducted in 2010 and almost all 

of the investigations in this area were published after this date; (2) it focused only on 

emotion regulation strategies, at the exclusion of abilities; and (3) only 10 effect sizes were 

available across two studies. Results from the current study will identify aspects of emotion 

regulation paramount to substance use, underscoring avenues for future research and targets 

for substance use interventions.

Of note, several constructs that are similar to emotion regulation have been studied in 

relation to substance use, such as mindfulness (Bodenlos et al., 2013; Fernandez et al., 

2010), distress tolerance (Gorka et al., 2012; Marshall-Berenz et al., 2011), and anxiety 

sensitivity (Howell et al., 2010; Schmidt et al., 2008). Critically, literature shows that these 

constructs are distinct from emotion regulation (Bernstein et al., 2009; Brandt et al., 2012; 

Gratz & Tull, 2010; McHugh et al., 2013). Likewise, the focus of this review was on 

substance use; as such, papers that examined other substance-related constructs (e.g., coping, 

motives, expectancies) were excluded. Finally, experimental laboratory paradigms such as 

cue reactivity that intended to tap into emotion regulation processes and substance use but 

did not explicitly measure both emotion regulation and substance use were excluded from 

the current review (Tull, Berghoff, et al., 2016; Tull, Gratz, et al., 2016; Tull et al., 2018; 

Tull et al., 2019).

Method

Search Strategy

This review was registered with PROSPERO (CRD42021225363) and followed the 

Preferred Reporting Items for Systematic Reviews and Meta-Analysis guidelines (Moher 

et al., 2009). On December 9, 2020, a literature search was conducted in the following 

databases to identify articles that reported on relations between emotion regulation and 

substance use: PsycINFO (n = 2,540), Embase (n = 2,331), PubMed (n = 1,388), 

CINAHL Plus (n = 225), and PILOTS (n = 158). Search terms were: (emotion* regulation 

OR emotion* dysfunction OR emotion* dysregulation OR affect* regulation OR affect* 

dysfunction OR affect* dysregulation OR difficult* regulat*) AND (substance OR alcohol 

OR drug* OR addit* OR drink* OR marijuana OR cannabis OR cocaine OR opioid OR 

opiate OR prescription med* OR prescription pain* OR heroin OR *amphetamine* OR 
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MDMA OR LSD OR stimulant OR sedative OR hallucinogen OR tobacco OR nicotine OR 

smok* OR cigarette* OR vape OR vaping OR crack OR illicit OR meth OR polydrug OR 

polysubstance OR PCP OR inhalant*).

Inclusion and Exclusion Criteria

Of the 6,642 titles that resulted from the literature search, 3,276 were retained for abstract 

review after removal of duplicates. Following the abstract review, 140 articles were selected 

for full-text review, based on the following criteria: (1) association between emotion 

regulation and substance use reported, (2) study participants were > 18 years old, and (3) 

article was written in English. In the 16 cases where sufficient information for calculating 

effect sizes was not reported, but all other inclusion criteria were met, we contacted study 

authors via email to request this information. Seven of these authors provided sufficient 

information for calculating effect sizes. Of the articles selected for full-text review, 15 were 

conference poster abstracts. These authors were contacted to inquire whether a manuscript 

was written from their data. Of the ten authors who responded, two provided manuscripts 

while the remaining eight stated that their project had not become a manuscript. Thus, 127 

manuscripts (i.e., journal articles, theses, dissertations) were included in the final full-text 

review. Of these, 95 articles were deemed eligible for inclusion in this study. See Figure 1 

for a flow chart of study selection.

Coding

The 3,276 abstracts were independently double coded by undergraduate research assistants, 

graduate research assistants, and the first author. All discrepancies in double coding 

were resolved by an additional round of independent coding and through discussions 

with the first author. Full-text coding decisions were made collaboratively by the study 

authors. The following information was extracted from each article: (1) author name(s) and 

publication year; (2) study type (i.e., journal article, thesis, or dissertation); (3) study design 

(e.g., correlational, group comparison, longitudinal); (4) sample size; (5) mean, standard 

deviation, and range of sample age; (6) sex (i.e., percent female); (7) race as a series of 

continuous variables (i.e., percent White, Black or African American, American Indian or 

Alaskan Native, Asian, Native Hawaiian or Other Pacific Islander, Hispanic or Latino/a, 

Multiracial, or Other); (8) sample type (i.e., clinical, college, and/or community); (9) 

sample diagnoses (when clinical); (10) emotion regulation type(s); (11) emotion regulation 

measure(s); (12) mean, standard deviation, and range of emotion regulation variable(s); (13) 

substance type(s); (14) substance measure(s); (15) mean, standard deviation, and range of 

substance use variable(s); and (16) effect size(s).

Emotion Regulation Types—Consistent with Tull and Aldao (2015a), coding of 

emotion regulation distinguished between abilities and strategies (see Supplemental Table 

1). Overall emotion regulation abilities and three aspects of emotion regulation abilities 

– i.e., non-acceptance of emotions (non-acceptance), inability to engage in goal-directed 

behaviors when experiencing emotions (goals), and difficulties controlling impulsive 

behaviors when experiencing emotions (impulse) – were coded in relation to both negative 

and positive emotions. Another aspect of emotion regulation abilities was only coded for 

negative emotions: limited access to emotion regulation strategies perceived as effective 
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(strategies). Finally, two aspects of emotion regulation abilities that were coded did not 

specify emotion valence: lack of emotional awareness (awareness) and lack of emotional 

clarity (clarity). For emotion regulation strategies, maladaptive and adaptive tactics broadly 

were coded. Further, one maladaptive tactic (suppression; attempts to hide, inhibit or 

reduce ongoing emotion-expressive behavior) and one adaptive tactic (reappraisal; attempts 

to reinterpret an emotion-eliciting situation to alter its meaning) were coded. Papers 

that examined constructs that were similar to emotion regulation, but fell outside of 

this conceptualization of emotion regulation (e.g., mindfulness, distress tolerance, anxiety 

sensitivity), were excluded.

Substance Use—Four types of substance use were coded (see Supplemental Table 2): 

alcohol use only, drug use only, tobacco use only, and use of multiple substances (e.g., 

alcohol and drugs). Papers that examined other substance use constructs (e.g., coping, 

motives, expectancies) were excluded.

Analytic Plan

Descriptive analyses and frequencies were conducted using SPSS Version 26.0.0.1. All 

other analyses were conducted using the metaphor package in RStudio Version 1.2.1335. 

Random effects models were employed to account for both within- and between-study error, 

providing conservative estimates of effects (Field, 2003; Lipsey & Wilson, 2001). Analyses 

were conducted separately for each emotion regulation construct to ensure independence of 

effect sizes by not including multiple effects from any given study. In order to determine the 

amount of heterogeneity among studies (i.e., how much variability in the models was not 

accounted for by sampling error), Q statistics were examined for each observed association 

between emotion regulation and substance use to determine how much variability in the 

models was not accounted for by sampling error (Hedges & Olkin, 1985). Consistent with 

Cohen’s (1988) guidelines regarding r-type effect sizes, effects around 0.10 were considered 

small, 0.25 were considered medium, and 0.40 were considered large. According to Hedges 

and Vevea (1998), using less than five effect sizes might result in random-effect tests 

that can only be regarded as approximate. However, for many combinations of emotion 

regulation and substance use, less than five effect sizes were found in the literature, thus, 

we ran these models with two, three, and four effect sizes. We suggest caution in the 

interpretation of these effect sizes.

Following examination of the random effects models, we used meta-regression to examine 

the ability of potential moderators, including mean age, sex (i.e., % female), race (i.e., 

% White), and sample type (i.e., clinical adults vs. college students, clinical adults vs. 

community members, and clinical adults seeking treatment for a substance use disorder vs. 

adults without a substance use disorder), to predict the effect size magnitude for each aspect 

of emotion regulation and overall substance use (collapsed across substance use types to 

accommodate the number of analyses while maintaining adequate power).

Lastly, to examine the potential for publication bias in the present study, we used several 

methods. First, we created a funnel plot and ran follow-up regression and rank correlation 

tests for funnel plot asymmetry. Second, we computed Rosenthal’s (1979) fail-safe N-test 
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for each significant relationship to estimate the number of studies with null findings that 

would cause the effect sizes found in a meta-analysis to drop to nonsignificant levels (Lipsey 

& Wilson, 2001).

Results

Study Sample

Sample demographics and study characteristics are summarized in Table 1. The final sample 

included 156,025 participants represented across 95 studies. Sample sizes ranged from 27 

(Axelrod et al., 2011) to 2,080 (Bakhshaie et al., 2019), and the mean sample size was 

350.62 (SD = 326.75). The weighted mean age of the sample was 29.31 (SD = 8.59) and 

participants ranged in age from 18 to 80. Of the 156,025 total participants, 76.6% were 

non-clinical adults (43.7% [n = 68,251] college students; 32.9% [n = 51,289] community 

members), 17.3% were clinical adults (14.8% [n = 23,020] substance use treatment seeking; 

2.5% [n = 13,465] other treatment seeking), and the remaining 6.1% were mixed samples. 

The majority of the samples were comprised of mostly female (59.5%) and White (66.1%) 

adults.

Meta-Analytic Findings

Table 2 presents the mean effect sizes, confidence intervals, z-test, standard error, number 

of studies, total sample size, Q-test, and fail-safe N results for associations between aspects 

emotion regulation and types of substance use.

Emotion Regulation and Substance Use.—The effect size for the relation between all 

aspects of emotion regulation and all substance use was significant and small-to-medium, r 
= 0.19 (SE = 0.01; 95% CI [0.17, 0.20], based on 445 effect sizes from 95 studies). This 

effect size was significantly different from zero (z = 22.51, p < .001) and varied significantly 

across effects (Q = 4,148, df = 444, p < .001). Rosenthal’s (1979) fail-safe N-test for the 

overall emotion regulation and substance use association revealed that it would take 743,765 

studies with null effects to reduce this effect to a nonsignificant level.

Emotion Regulation Abilities and Substance Use.—The effect sizes for the 

relations between overall negative emotion regulation abilities and each type of substance 

use were significant and ranged from small-to-medium to medium for alcohol use (r = 0.23, 

p < .001), drug use (r = 0.27, p < .001), tobacco use (r = 0.19, p < .001), and use of multiple 

substances (r = 0.25, p < .001). The effect sizes for the relations between overall positive 

emotion regulation abilities and each type of substance use were significant and medium for 

alcohol use (r = 0.24, p < .001) and drug use (r = 0.28, p < .001).

Regarding relations between aspects of negative emotion regulation abilities and types of 

substance use, large effects were observed between negative strategies and use of multiple 

substances (r = 0.41, p < .001) and between negative impulse and use of multiple substances 

(r = 0.38, p < .001). Medium effects were observed for the relations between negative 

non-acceptance and use of multiple substances (r = 0.28, p < .001), negative impulse and 

drugs (r = 0.26, p < .001), negative goals and use of multiple substances (r = 0.25, p < .001), 
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and negative non-acceptance and tobacco use (r = 0.24, p = .001). Small-to-medium to small 

effects were observed for the relations between negative strategies and tobacco use (r = 0.22, 

p = .03), negative impulse and tobacco use (r = 0.21, p = .02), negative impulse and alcohol 

use (r = 0.19, p < .001), negative strategies and alcohol use (r = 0.18, p < .001), negative 

strategies and drug use (r = 0.18, p = .02), negative goals and drug use (r = 0.16, p < .001), 

negative non-acceptance and drug use (r = 0.15, p = .01), negative goals and alcohol use (r 
= 0.15, p < .001), and negative non-acceptance and alcohol use (r = 0.14, p < .001). A small 

effect was also found for negative goals and tobacco, although this was nonsignificant.

In term of the relations between aspects of positive emotion regulation abilities and types 

of substance use, medium effects were observed between positive impulse and alcohol use 

(r = 0.25, p < .001), positive goals and alcohol use (r = 0.24, p < .001), positive goals 

and drug use (r = 0.24, p < .001), and positive impulse and drug use (r = 0.23, p < .001). 

Small-to-medium effects were observed for the relations between positive non-acceptance 

and alcohol use (r = 0.20, p = .01) and positive non-acceptance and drug use (r = 0.19, p = 

.04).

Finally, regarding emotion regulation abilities that did not reference emotion valence, small-

to-medium to small effects were observed for the relations between clarity and alcohol use 

(r = 0.18, p < .001), clarity and tobacco use (r = 0.12, p = .01), awareness and use of 

multiple substances (r = 0.10, p = .002), awareness and alcohol use (r = 0.09, p < .001), 

and awareness and tobacco use (r = 0.08, p = .02). Small effects were also observed for the 

relations between clarity and use of multiple substances, clarity and drug use, and awareness 

and drug use, although these were nonsignificant.

Emotion Regulation Strategies and Substance Use.—The effect sizes for the 

relations between all aspects of emotion regulation strategies and alcohol use were 

significant and small-to-medium (r = −0.20, p < .001 for adaptive strategies and alcohol 

use; r = −0.17, p < .001 for cognitive reappraisal and alcohol use; r = 0.18, p = .001 

for maladaptive strategies and alcohol use), with the exception of expressive suppression 

for which the association to alcohol use was nonsignificant. Although small effects were 

observed for the relations between all aspects of emotion regulation strategies and drug use, 

these effects were nonsignificant.

Moderation Analyses.

Age.: Analyses (see Table 3) revealed significant differences in effect sizes for relations 

between all aspects of emotion regulation (B = 0.01, p < .001), overall negative emotion 

regulation abilities (B = 0.01, p < .001), negative non-acceptance (B = 0.01, p < .001), 

negative goals (B = 0.01, p < .001), negative impulse (B = 0.01, p = .01), and negative 

strategies (B = 0.01, p = .006), and overall substance use. These relations were stronger 

among studies with older samples.

Sex.: Analyses (see Table 3) revealed significant differences in effect sizes for the relations 

between overall positive emotion regulation abilities (B = −0.004, p < .001), positive non-

acceptance (B = −0.01, p < .001), positive impulse (B = −0.004, p = .006), and maladaptive 

strategies (B = −0.005, p < .001), and overall substance use, with these relations being 
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stronger among samples with fewer female participants. For awareness (B = 0.001, p = 

.003) and adaptive strategies (B = 0.002, p = .01), analyses revealed significant differences 

in effect sizes, with relations to overall substance use being stronger in studies with more 

female participants.

Race.: Analyses (see Table 3) revealed no significant differences in effect sizes for the 

relations between any aspect of emotion regulation and overall substance use.

Sample Type.: Comparing clinical adults (majority who were in treatment for a SUD; see 

Table 1) vs. college students (see Table 4), analyses revealed significant differences in effect 

sizes for the relations between all aspects of emotion regulation (B = 0.13, p < .001), overall 

negative emotion regulation abilities (B = 0.17, p < .001), negative non-acceptance (B = 

0.15, p < .001), negative goals (B = 0.16, p < .001), negative impulse (B = 0.15, p = 

.004), negative strategies (B = 0.21, p = .002), and maladaptive strategies (B = 0.28, p < 

.001), and overall substance use. These relations were stronger among studies comprised of 

clinical adults vs. college students. Comparing clinical adults vs. community members (see 

Table 4), analyses revealed a significant difference in effect size for the relation between 

overall negative emotion regulation abilities and overall substance use (B = 0.08, p = .03), 

with this relation being stronger among studies of clinical adults vs. community members. 

Comparing clinical adults seeking treatment for a substance use disorder vs. adults without 

a substance use disorder (majority who were in general psychiatric treatment; see Table 1), 

analyses revealed significant differences in effect sizes for the relations between all aspects 

of emotion regulation (B = 0.04, p = .03), negative non-acceptance (B = 0.12, p = .01), 

negative goals (B = 0.13, p = .01), negative strategies (B = 0.19, p = .002), maladaptive 

strategies (B = 0.31, p < .001), and expressive suppression (B = 0.20, p = .04), and overall 

substance use, with these relations being stronger among studies comprised of clinical adults 

seeking treatment for a substance use disorder vs. adults without a substance use disorder 

(see Table 4). There was also a significant difference in effect size for the relation of 

adaptive strategies to overall substance use (B = −0.17, p < .001), with this relation being 

stronger among studies comprised of adults without a substance use disorder vs. clinical 

adults seeking treatment for a substance use disorder.

Publication Bias Findings

To examine publication bias in the current study, a funnel plot of all effect sizes plotted by 

the standard error was created (see Figure 2). The funnel plot was visually symmetrical, with 

nonsignificant regression and rank correlation tests for funnel plot asymmetry (p = .07 and 

p = .14, respectively). These findings indicate that publication bias is likely not present. To 

further investigate publication bias, Rosenthal’s (1979) fail-safe N was calculated for each 

significant relationship (see Table 2), revealing that for the majority of the relations between 

aspects of emotion regulation and types of substance use, the number of studies with null 

findings that would cause the effect sizes found in a meta-analysis to drop to non-significant 

levels was well above the cutoff values identified by Fragkos et al. (2014). Fail-safe N values 

for the relations between negative non-acceptance and drug use (fail-safe N = 41), negative 

goals and drugs (fail-safe N = 41), negative strategies and drug use (fail-safe N = 35), clarity 

and tobacco use (fail-safe N = 21), awareness and use of multiple substances (fail-safe N = 
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13), awareness and tobacco use (fail-safe N = 3), and positive non-acceptance and drug use 

(fail-safe N = 35) were below cutoff values. Thus, these effect sizes should be interpreted 

with caution.

Discussion

In the present meta-analytic review, we evaluated associations between emotion regulation 

(overall and across 15 specific aspects) and substance use (overall and for alcohol use 

only, drug use only, tobacco use only, and use of multiple substances). A total of 461 

effect sizes (N = 156,025 participants) were extracted from 95 eligible studies. Emotion 

regulation and substance use were significantly related (r = 0.19; p < .001); however, this 

effect size varied considerably across studies (from −0.01 to 0.41 for aspects of emotion 

regulation characterized as maladaptive and −0.20 to −0.07 for aspects of emotion regulation 

characterized as adaptive). Several clinically significant interpretations can be extrapolated 

from the findings that advance our understanding of the relation between emotion regulation 

and substance use.

Varying Magnitude of Effects

Aspects of emotion regulation were significantly related – and in the expected direction – 

to substance use with only a few exceptions. However, a key finding of this study is that 

there was a range in the magnitude of the effects between aspects of emotion regulation 

and types of substance use. Indeed, inspection of the data showed that the overall effect 

size for emotion regulation and substance use misrepresented this relation. To specify, 

the overall results for emotion regulation and substance use indicated a small-to-medium 

effect; however, examination of the relations between aspects of emotion regulation and 

types of substance use revealed a wide range of magnitudes, with some representing large 

effects, while others were quite small. Thus, when averaged, it was not surprising that a 

small-to-medium effect size was found for the overall results, as large effects for some 

associations were likely masked or reduced by small and/or nonsignificant effects for 

other relations. Overall, these findings suggest problems with aggregating across aspects 

of emotion regulation and types of substance use. As such, our results indicate that 

future research in this area would benefit from examining these factors separately versus 

collapsing. As one example, researchers conducting work in this area should consider using 

the subscales of the Difficulties in Emotion regulation Scale (Gratz & Roemer, 2004)—as 

opposed to the total score alone—as well as assessing distinct types of substance use (e.g., 

alcohol, marijuana) vs. any substance use.

Emotion Regulation Abilities versus Strategies

The size of the effects between emotion regulation abilities and substance use was generally 

larger than those between emotion regulation strategies and substance use. The contextually 

dependent nature of emotion regulation strategies may provide one explanation for this 

finding. Specifically, researchers have postulated that the adaptiveness of emotion regulation 

strategies requires consideration of the individual’s goals, as well as situational demands 

(Aldao, 2013; Gross, 2015); thus, studies that assess individuals’ typical strategies across 

contexts may have limited utility. For instance, although suppression is generally considered 
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to be a maladaptive emotion regulation strategy (Aldao et al., 2010), it may confer benefits 

in certain situations (Aldao, 2013), such as when the down-regulation of emotion—resultant 

from suppression (Dunn et al., 2009)—aligns with an individuals’ goals or the situational 

demands. Moreover, the benefits of purportedly adaptive emotion regulation strategies, such 

as cognitive reappraisal (Aldao et al., 2010), may depend on co-occurring maladaptive 

emotion regulation strategies, with one study showing that individuals who used more 

adaptive and maladaptive emotion regulation strategies had more psychopathology than 

those who used adaptive emotion regulation strategies alone (Dixon-Gordon et al., 2015). 

These latter findings suggest that adaptive emotion regulation strategies may lose their 

protective value in the context of co-occurring maladaptive emotion regulation strategies, 

perhaps because use of multiple strategies reflects greater distress. Considering the context-

dependent nature of emotion regulation strategies, our findings of nonsignificant and/or 

small effects for emotion regulation strategies and substance use should be interpreted 

with caution. It is possible that dispositional measures of emotion regulation strategies 

have less utility in predicting substance use. Research utilizing study designs that speak 

to the influence of context may be better suited to assess the association between emotion 

regulation and substance use. For instance, experimental or daily monitoring studies may 

address how emotion regulation and substance use relate to one another over time and across 

contexts, enhancing the ecological validity of study findings and capturing the dynamic, 

fluctuating nature of this association.

Behavioral versus Cognitive Aspects of Emotion Regulation Abilities

There was considerable variability in the strength of effects across aspects of emotion 

regulation abilities in relation to types of substance use. For example, the observed effects 

were generally larger for behavioral aspects of emotion regulation abilities characterized by 

impulsivity and access to strategies and weaker for cognitive aspects of emotion regulation 

abilities characterized by awareness and clarity. These findings can be understood in the 

context of the existing literature. Regarding the relation of emotion-driven impulsivity to 

substance use, there is a robust body of literature linking impulsivity—including in the 

context of intense emotions—to substance use (for meta-analytic reviews, see Coskunpinar 

et al., 2013; Kale et al., 2018; VanderVeen et al., 2016). Indeed, affect is a strong proximal 

trigger of substance use (for meta-analytic reviews, see Bresin et al., 2018; Serre et 

al., 2015) and contemporary models of substance use highlight internally-driven negative 

reinforcement as a prominent motivation underlying substance use (for a review, see Cooper 

et al., 2016). In terms of the aspect of emotion regulation abilities characterized by flexible 

use of strategies, individuals who perceive themselves as having limited access to effective 

emotion regulation strategies may be more likely to use substances to modulate emotional 

experiences. This is consistent with the purported emotion-regulating function of substance 

use (Weiss et al., 2012).

Also noteworthy were findings of weaker effects for deficits in the understanding (i.e., 

clarity) and recognition (i.e., awareness) of emotional experiences in relation to substance 

use. Individuals with these deficits may pay less attention to their emotions, which may 

result in fewer intense emotions, thereby reducing the likelihood that such emotions will 

serve as an antecedent to substance use (for meta-analytic reviews, see Bresin et al., 2018; 

Weiss et al. Page 10

Drug Alcohol Depend. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Serre et al., 2015). However, two considerations are worthy of attention when interpreting 

these latter findings. Emotional clarity and awareness have been proposed to be foundational 

to the enactment of other aspects of emotion regulation (Vine & Aldao, 2014). As such, it 

is possible that deficits in these areas may be indirectly related to substance use through 

other aspects of emotion regulation. For example, lack of emotional clarity and awareness 

may exacerbate other deficits in emotion regulation abilities and skills, which, in turn, may 

increase substance use. Future research that speaks to potential cascading effects among 

aspects of emotion regulation in relation to substance use is necessary. Also, some evidence 

suggests that the awareness aspect of emotion regulation shows divergent relations with 

criterion variables (Salters-Pedneault et al., 2006; Tull et al., 2007) and does not represent a 

higher-order construct (Bardeen et al., 2012; Fowler et al., 2014). As such, some researchers 

have argued for removal of the awareness aspect (Bardeen et al., 2012; Fowler et al., 2014). 

Additional research is needed to examine the optimal latent structure of the construct of 

emotion regulation, including whether the awareness dimension represents the higher-order 

construct of emotion regulation.

Single versus Multiple Substance Use

The strength of associations between emotion regulation abilities and type of substance use 

also varied, with the largest effects being found for any substance versus alcohol use or 

drug use alone. These results may indicate greater emotion regulation difficulties among 

individuals with polysubstance use. The decision to use multiple substances may serve 

to attenuate the effects of each substance alone, for instance in the case of opioids and 

benzodiazepines (for a review, see Jones et al., 2012), and thus may be functionally tied 

to emotion regulation. Specifically, in the context of intense emotions, individuals with 

greater deficits in emotion regulation may be more motivated to use multiple substances to 

down-regulate emotional experiences. This suggestion aligns with research indicating that 

emotion regulation difficulties increase in relation to severity and frequency of substance 

use (Garke et al., in press). Given the high prevalence and clinically significant correlates 

of polysubstance use (for a review, see Connor et al., 2014), research is needed to further 

mechanisms underlying relations of emotion regulation to polysubstance use. For instance, 

individuals who exhibit deficits in emotion regulation may experience distress from a wider 

range of sources (e.g., psychiatric, interpersonal), and may use different substances to 

modulate the psychological pain associated with these unique experiences.

Regulation of Negative versus Positive Emotions

Another important interpretation is related to the distinction between negative and positive 

emotion regulation in relation to substance use. Specifically, findings showed medium 

effects for aspects of regulation of positive emotions, akin to aspects of regulation of 

negative emotions. Indeed, the evidence that some individuals experience positive emotions 

as aversive (Weiss, Gratz, et al., 2015) may explain the relation of positive emotion 

regulation to substance use (for a review, see Weiss, Sullivan, et al., 2015). For instance, 

heightened physiological responding to positive emotions (Litz et al., 2000) may elicit 

distress through stimulus generalization (i.e., arousal paired with negative emotions may 

expand to arousal paired with positive emotions; Roemer et al., 2001). Alternatively, 

some individuals may experience competing negative cognitions in the context of positive 
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emotions, such as the belief that they do not deserve to experience positive emotions or that 

positive emotions are a sign of weakness (Lawrence & Lee, 2014). The resultant negative 

affect interference (Frewen et al., 2012) may lead to attempts to suppress positive emotional 

experiences (Beblo et al., 2013; Beblo et al., 2012; Roemer et al., 2001), including through 

substance use (Weiss et al., 2020; Weiss, Goncharenko, et al., in press). Notably, however, 

few studies reviewed here examined associations among positive emotion dysregulation and 

substance use. Further, all of these studies utilized non-clinical samples. Thus, while early 

findings are promising, additional research is needed, including with clinical populations. 

For instance, future investigations would benefit from examining the unique and amplifying 

effects of positive emotion dysregulation in the association between negative emotion 

dysregulation and substance use.

Relatedly, evidence for a robust relation between positive emotion dysregulation and 

substance use may point to the role of reward functioning, including reward motivation 

(i.e., “wanting”), marked by anticipation and approach of reward and related to the desire or 

motivation to pursue reward; consummatory reward (i.e., “liking”), or being able to enjoy a 

reward and related to feelings of pleasure and future pursuit of behaviors that elicit rewards; 

and reward learning, or changing one’s behavior based on reward history (Berridge et al., 

2009). Deficits in each of these areas have been linked to elevated substance use (Hommer 

et al., 2011; Lubman et al., 2009; Park et al., 2010) and may be exacerbated by positive 

emotion dysregulation. As such, additional research is needed to explore the role of reward 

functioning in the relation between positive emotion regulation and substance use.

Moderators of Age, Sex, Race, and Sample Type

Findings for age indicated that most aspects of negative emotion regulation abilities were 

more strongly related to substance use for samples characterized by older adults. Perhaps, 

younger adults may be motivated to use substances for reasons other than those related 

to emotion regulation, such as those that serve social/affiliative or approval/conformity 

functions (Cooper et al., 2016). Notably, literature suggests fewer deficits in emotion 

regulation in older age resultant from (1) smaller/more transient increases in negative affect, 

(2) increased well-being and positive affect, and (3) enhanced emotion regulation (for a 

review, see Urry & Gross, 2010). As most of the studies reviewed here were comprised 

of young- to middle-aged adults, research on emotion regulation and substance use among 

samples of older adults is warranted. Such investigations may highlight a U-shaped function 

of age in relation to emotion regulation and substance use, with other motives for substances 

being more prominent in younger and older adults compared to middle-aged adults.

In terms of sex, most aspects of positive emotion regulation strategies and maladaptive 

strategies were more strongly related to overall substance use for samples comprised of 

fewer females, whereas awareness of negative emotions and adaptive strategies were more 

strongly related to overall substance use for samples characterized by more females. Greater 

fear of positive emotions has been shown to be associated with more masculine gender 

role stress (Jakupcak et al., 2003). Thus, males, who typically identify with more masculine 

gender roles, may take a more judgmental and evaluative stance toward positive emotion 

states (Weiss et al., 2019), which, in turn, may motivate their substance use (Weiss et al., 
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2018). The stronger link between maladaptive strategies and substance use among samples 

comprised of fewer females is consistent with existing research (for a review, see Nolen-

Hoeksema, 2004); moreover, this link has been tied to an increased likelihood to use alcohol 

for the purpose of denying or avoiding emotions among males compared to females (Cooper 

et al., 1992). Our findings regarding the awareness aspect of emotion regulation suggest that 

females who pay less attention to their emotions are more likely to use substances compared 

to males. For females, allocating minimal attention to emotions may be more indicative of 

a tendency towards emotional avoidance—a central mechanism known to underlie substance 

use (Baker et al., 2004). Finally, our review results suggest that the use of more adaptive 

emotion regulation strategies may be linked to less substance use for females as compared to 

males. There is evidence that females generate more positive affect than males when using 

adaptive strategies (McRae et al., 2008); this may protect against substance use (Wills et al., 

1999).

Regarding race, percent of White individuals across studies was not found to influence the 

relations among aspects of emotion regulation and overall substance use. This finding should 

be considered in the context of relevant limitations of the reviewed studies: specifically, the 

vast majority of investigations were conducted in the United States and were comprised of 

predominantly White individuals. Examining relations of emotion regulation to substance 

use within international and racially diverse samples would better speak to the potential 

racial differences in this association. Indeed, racial groups hold different guidelines for the 

regulation of emotional expression (Matsumoto, 1993). These culturally sanctioned norms 

and rules result in divergent conditions under which emotional responses are sanctioned 

(Butler et al., 2007). For example, racial groups characterized by collectivist values 

generally prioritize in-group (vs. individual) goals; as such, members are encouraged to 

modify their emotions to meet the needs of the group (Hofstede, 2001). Cultural values 

of conformity, obedience, and in-group cohesion among such racial groups may motivate 

individuals to simultaneously express emotions that maintain in-group harmony and down-

regulate emotions (e.g., via substances; Weiss et al., 2020; Weiss, Goncharenko, et al., 

in press) that threaten in-group harmony. In line with this theory, studies suggest racial 

differences in the relation of emotion regulation to substance use (Richman et al., 2011; 

Weiss, Schick, et al., in press).

Finally, sample type was found to be a moderator; samples characterized by clinical 

participants (vs. college or community participants) generally showed stronger relations 

between aspects of emotion regulation and overall substance use. Stronger relations were 

also generally found among samples comprised of clinical participants seeking treatment 

for a substance use disorder (vs. participants without a substance use disorder). Thus, the 

strength of the relations between aspects of emotion regulation and substance use may 

vary as a function of clinical or substance use severity; these findings are consistent with 

research showing that emotion regulation plays a key role in the etiology and maintenance 

of clinical levels of psychopathology (Chaplin & Cole, 2005; Jazaieri et al., 2013; Kring 

& Sloan, 2009) and substance use disorder specifically (Fox et al., 2007; Fox et al., 

2008). Our results highlight the importance of studying and comparing analogue and 

clinical populations when conducting research on emotion regulation and substance use. 

Comparisons between analogue and clinical populations may delineate how and when 
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aspects of emotion regulation increase risk for substance use. For instance, the relation 

between suppression and substance use was stronger in clinical samples with substance use 

disorder compared to non-clinical samples, a notable finding given the small/non-significant 

effects between suppression and substance use in the overall sample. Paradoxical effects 

of suppression—at least in terms of substance use—may be more likely among individuals 

with substance use disorders, perhaps because they rigidly apply suppression to regulate 

distress (Kober & Bolling, 2014). In particular, more frequent use of suppression among 

individuals with substance use disorders may exacerbate distressing emotions, increasing 

motivations to use substances. It also warrants mention that the strength of the relations 

among aspects of emotion regulation and substance use between samples of clinical and 

community individuals were comparable. Although not identified by clinically significant 

levels of psychopathology or substance use specifically, it is likely that many individuals in 

the community also experience these concerns.

Additional Limitations

Other limitations warrant consideration when interpreting review findings. First, although 

results of the funnel plot indicated that publication bias was unlikely, and the fail-safe 

N analyses generally suggested robust effects for many relations, the file drawer problem 

remains a concern and could have contributed to inflated effect sizes (Rosenthal, 1979). 

Second, data from the reviewed studies were cross-sectional; thus, we cannot speculate 

on the directionality of the examined relations. Nonetheless, convergence across multiple 

cross-sectional studies does increase the confidence in the current findings. Third, most 

studies used retrospective and self-report measures of emotion regulation and substance use. 

Thus, we were not able to examine the influence of self-report vs. diagnostic interview for 

substance use, and readers should be sensitive to potential reporting bias that may be more 

salient to populations described by substance use. Use of prospective longitudinal designs, 

including experience sampling methodology, as well as the examination of objective metrics 

of emotion regulation (e.g., physiological [high frequency heart rate variability; Weiss et al., 

2021], behavioral [Paced Auditory Serial Addition Task—Computerized; Gratz et al., 2006]) 

may reduce biases related to social desirability, selective recall, or deficient awareness 

(Althubaiti, 2016). Fourth, we excluded papers that examined constructs that were similar to 

emotion regulation but fell outside the conceptualization of emotion regulation described by 

Tull and Aldao (2015a; e.g., mindfulness, distress tolerance, anxiety sensitivity). Similarly, 

the focus of this review was on substance use; as such, papers that examined other substance 

use constructs (e.g., coping, motives, expectancies) were excluded. Synthesis of research 

examining constructs that are similar to, but distinct from, emotion regulation and substance 

use is an important avenue for future research. Relatedly, although outside the scope of the 

current study, research would benefit from examination of the latent structure of the emotion 

regulation construct. Fifth, there were not a sufficient number of studies to disaggregate 

substance use constructs as much as we would have liked (e.g., by specific drug, such as 

opioids and marijuana). It is likely that differences in the substance use constructs could 

affect the calculated effect sizes. This is an important avenue for future research given that 

individuals use certain substances for their differential emotion-regulating effects (Tull et 

al., 2010). Finally, while this review examined the impact of clinical vs. non-clinical sample 

type in the relations between emotion regulation and substance use, we did not evaluate the 
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moderating influence of specific psychiatric comorbidity in these associations. The presence 

of psychiatric comorbidity (e.g., mood, anxiety, trauma-related disorders) is relevant to 

both emotion regulation (Roemer et al., 2009; Tull & Gratz, 2008; Weiss et al., 2013) and 

substance use (Grant et al., 2015; Grant et al., 2016), and as such should be empirically 

examined in studies examining their association. Relatedly, clinical samples reviewed here 

were predominantly composed of adults in substance use or general psychiatric treatments. 

Investigations of the relation between emotion regulation and substance use are needed in 

other clinical populations at elevated risk for substance use disorder (e.g., individuals with 

psychotic or personality disorders; Blanchard et al., 2000; Trull et al., 2000).

Conclusions

Despite these limitations, the current meta-analytic review advances the existing literature 

on emotion regulation and substance use. Specifically, our findings suggest that the strength 

of this association varies considerably in relation to both the aspect of emotion regulation 

and type of substance use. Moreover, findings indicated that the relations between aspect of 

emotion regulation and substance use were generally stronger for samples that were older 

and clinical; mixed effects were found for sex and no conclusive effects for race. These 

results underscore the potential utility of targeting emotion regulation in the prevention and 

treatment of substance use (Gratz et al., 2015), and of targeting abilities (vs. strategies) in 

particular, inclusive of the regulation of both negative and positive emotions.
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Highlights

• The emotion regulation and substance use relation was significant and small-

to-medium

• Emotion regulation abilities vs. strategies were more strongly related to 

substance use

• Behavioral vs. cognitive abilities were more strongly related to substance use

• Both negative and positive emotion regulation abilities were related to 

substance use

• Relations were stronger for older and clinical samples; mixed effects were 

found for sex
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Figure 1. 
Flow chart for the selection of studies used in the meta-analysis.
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Figure 2. 
Funnel Plot Representing All Effect Sizes Plotted by Standard Error.
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Table 1.

Sample Demographics and Study Characteristics.

Citation Sample Characteristics ER Aspect/Measure Substance Type/Measure

Aase et al. (2018) 71 post-9/11 U.S. military veterans 
seeking treatment at a VA hospital (Mage= 
33.1, 16.9% Female, 63.7% White)

REAP, SUPP ERQ Alcohol AUDIT

Adams et al. (2012) 125 smokers in residential substance abuse 
treatment (Mage= 35.0, 40.3% Female, 
26.8% White)

NER, NNA DERS Tobacco Cigarettes smoked in 
past hour

Axelrod et al, (2011) 27 adults with DSM-IV borderline 
personality disorder and substance 
dependence seeking treatment at a primary 
substance use clinic (Mage= 38.0, 100.0% 
Female, 92.0% White)

NER DERS Substances Items assessing past 
month substance use 
frequency

Bakhshaie et al. (2019) 2,080 college students (Mage= 21.9, 78.7% 
Female, 22.7% White)

NER DERS Alcohol, 
Drugs

PDUQ, CADS

Berking et al. (2011) 232 inpatients with ICD-10 alcohol 
dependence (Mage= 43.1, 14.2% Female)

NNA, NS, 
CL, AW

ERSQ Alcohol Items assessing 
average grams of 
alcohol per day

Blanchard et al. (2019) 643 college students (64.0% Female, 
67.0% White)

REAP, SUPP ERQ Alcohol, 
Drugs

Items assessing 
frequency of past 
two-week binge 
drinking episodes, 
past-month cannabis 
use, and AUD/CUD 
criteria

Boden et al. (2013) 153 medical cannabis users seeking 
treatment for physical or mental health 
conditions (Mage= 42.7, 21.6% Female, 
68.7% White)

REAP, CL ERQ, CL Drugs CUDIT-R

Brem et al. (2019) 578 college students (Mage= 19.0, 85.1% 
Female, 84.5% White)

NER DERS Alcohol AUDIT

Buckholdt et al. (2015) 82 patients in a residential substance abuse 
treatment facility (Mage= 36.6, 48.0% 
Female, 54.0% White)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Substances DUQ

Carr (2020) 427 community adults (Mage= 37.3, 60.7% 
Female, 62.8% White)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Alcohol, 
Drugs, 
Substances

RAD

Castaños-Cervantes & 
Domíngu (2020)

104 college students (Mage= 19.7, 64.4% 
Female)

NER DERS Alcohol CAGE

Cavicchioli et al. 
(2019)a

193 treatment-seeking adults with DSM-
IV-TR AUD (Mage= 46.8, 40.4% Female)

NER DERS Drugs, 
Substances

Unstructured Clinical 
Interview based on 
DSM-IV-TR

Cavicchioli et al. 
(2019)b

244 treatment-seeking adults with DSM-
IV-TR AUD (Mage= 47.1, 38.9% Female)

NER DERS Alcohol, 
Drugs

SPQ

Cavicchioli et al. 
(2019)c

108 treatment-seeking adults with DSM-5 
AUD (Mage= 48.4, 40.7% Female)

NER DERS Alcohol, 
Drugs

SPQ

Chandley et al. (2014) 223 college students (Mage= 20.4, 100.0% 
Female, 93.2% White)

NER DERS Alcohol DDQ-R
RAPI

Chavarria et al. (2020) 508 community adults (Mage= 33.7, 59.6 
% Female, 81.1% White)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Alcohol Items assessing 
frequency and 
quantity in the past 
year

Clarke et al. (2020) 179 adults enrolled in SUD treatment 
(Mage= 40.0, 42.5% White)

NER, REAP, 
SUPP

DERS, 
ERQ

Substances Number of relapse 
days since beginning 
of treatment
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Citation Sample Characteristics ER Aspect/Measure Substance Type/Measure

Claudat et al. (2020)a 98 partial hospital patients with an ED 
or comorbid ED-SUD (Mage= 24.6, 86.7% 
Female, 82.7% White)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Substances SCID-5

Collado et al. (2020) 241 community adults (Mage= 50.6, 49.8% 
Female, 20.3% White)

NER DERS Substances DUDIT-11

Dragan (2015) 502 community adults (Mage= 21.8, 100% 
Female)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Alcohol AUDIT

Dutcher et al. (2017) 111 psychiatric inpatients with DSM-5 
trauma (Mage= 33.5, 45.0% Female, 45.0% 
White)

NER DERS Alcohol, 
Drugs

ASI-SR

Dvorak et al. (2014) 1,758 college students (Mage= 20.5, 59.7% 
Female, 90.6% White)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Alcohol DDQ-M, YAACQ

Espeleta et al. (2018) 668 college students (Mage= 20.0, 83.0% 
Female, 76.3% White)

NER DERS Alcohol BYAACQ

Fairholme et al. (2012) 220 adults in a residential substance abuse 
treatment facility with probable PTSD 
(Mage= 33.7, 47.7% Female, 77.7% White)

NER DERS Alcohol ADS

Fillo et al. (2019) 73 pregnant smokers (Mage= 24.8, 100% 
Female, 30.1% White)

NER DERS Tobacco FTND, Items 
assessing frequency 
and quantity in past 6 
months

Fitzpatrick et al. 
(2019)

962 community adults (Mage= 20.0, 100% 
Female, 67.8% White)

NER DERS Alcohol YAACQ

Forkus et al. (2020) 515 community adults (Mage= 37.5, 28.7% 
Female, 70.5% White)

NER, NNA, 
NG, NI, NS, 
CL, AW, 
PER, PNA, 
PG, PI

DERS, 
DERS-P

Alcohol AUDIT

Fucito et al. (2010) 121 community adults (Mage= 33.8, 49.6% 
Female, 45.0% White)

REAP, SUPP ERQ Tobacco SHQ

Garey et al. (2015) 94 adults seeking treatment for HIV/AIDS 
(Mage= 48.6, 11.7% Female, 42.6% White)

NER DERS Alcohol AUDIT

Garofalo & Velotti 
(2015)

437 psychiatric inpatients and healthy 
controls (Mage= 41.1, 40.7% Female)

NER DERS Alcohol MCMI-III

Goldstein et al. (2017) 437 adults seeking treatment for physical 
health concerns (Mage= 39.8, 100% 
Female, 1.1% White)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Alcohol MINI

Goldstein et al. (2019) 203 community adults (Mage= 21.2, 64.7% 
Female, 50.0% White)

NER DERS Alcohol YAACQ, Items 
assessing standard 
drinks per day

Goncharenko et al. 
(2019)

475 community adults (Mage= 35.6, 55.4% 
Female, 77.0% White)

NER, PER DERS, 
DERS-P

Alcohol AUDIT

Gonzalez et al. (2008) 189 community adults (Mage= 25.0, 46.0% 
Female, 96.0% White)

NER DERS Alcohol, 
Drugs, 
Tobacco

FTQ, AUDIT, MSHQ

Gonzalez et al. (2009) 174 community adults (Mage= 25.3, 46.0% 
Female, 95.0% White)

NER DERS Alcohol, 
Drugs, 
Tobacco

FTQ, AUDIT, MSHQ

Grigorian et al. 
(2019a)

71 adults arrested for domestic violence 
and court-referred to a Batterer 
Intervention Program (Mage= 30.4, 100% 
Female, 73.2% White)

NER DERS Alcohol, 
Drugs

AUDIT, DUDIT-14

Grigorian et al. 
(2019b)

391 adults arrested for domestic 
violence and court-referred to a Batterer 

NER DERS Alcohol AUDIT
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Citation Sample Characteristics ER Aspect/Measure Substance Type/Measure

Intervention Program (Mage= 33.4, 60.4% 
White)

Han (2010) 381 college students (Mage= 25.3, 58.0% 
Female, 67.2% White)

NNA, NG, 
NI, NS, CL, 
AW

DERS Alcohol DSQ

Hartmann & McLeish 
(2020)

378 college students (Mage= 19.9, 72.6% 
Female, 86.0% White)

NNA, NG, 
NI, NS, CL, 
AW

DERS Alcohol AUDIT

Hasking & Claes 
(2019)

951 college students (Mage= 21.9, 79.4 % 
Female)

NER DERS Alcohol AUDIT

Hasking et al. (2020) 733 college students (Mage= 21.5, 76.6% 
Female)

NER DERS Alcohol AUDIT

Heads et al. (2020) 266 college students (Mage= 19.9, 71.8% 
Female, 0% White)

REAP, SUPP ERQ Alcohol, 
Drugs

AUDIT, YRBSS

Hebard (2015) 189 college students (Mage= 19.7, 73.0% 
Female, 71.4% White)

NER DERS Alcohol AUDIT-C, BYAACQ

Horvath et al. (2020) 417 college students (Mage= 19.3, 51.8% 
Female, 87.0% White)

NER DERS Alcohol AUDIT

Jakubczyk et al. (2020) 165 adults with DSM-5 AUD (Mage= 44.0) NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Alcohol MINI

Jauregui et al. (2016) 167 pathological gamblers (Mage= 37.0, 
0% Female)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Alcohol, 
Drugs

MULTICAGE 
CAD-4

Johnson et al. (2008) 202 community adults (Mage= 23.8, 44.6% 
Female, 96.0% White)

NER DERS Tobacco, 
Alcohol, 
Drugs

FTQ, AUDIT, MSHQ

Khosravani et al. 
(2018)

205 adults seeking treatment for alcohol 
dependence (Mage= 33.4, 24.9% Female)

REAP, SUPP ERQ Alcohol AUDIT

Khosravani et al. 
(2019)

329 adults seeking treatment for a 
principal diagnosis of alcohol dependence 
(Mage= 33.5, 0% Female)

AS, MS CERQ-S Alcohol ADS, OCDS

Kim & Kwon (2020) 647 college students (Mage= 20.9, 68.8% 
Female, 0% White)

REAP, SUPP ERQ Alcohol AUDIT

Kirwan et al. (2019) 101 college students (Mage= 21.0, 0% 
Female, 78.2% White)

NER DERS Alcohol Items assessing 
frequency in the past 
year

Klanecky et al. (2015) 200 college students (Mage= 19.5, 62.0% 
Female, 72.2% White)

NER DERS Alcohol AUDIT

Liese et al. (2020) 712 college students (68% Female) NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Alcohol Items assessing AUD 
criteria

Lilly & London (2015) 205 community adults with interpersonal 
trauma (Mage= 31.5, 100% Female, 44.4% 
White)

NER DERS Alcohol MAST

Lutz et al. (2019) 205 adults seeking treatment for chronic 
pain (Mage= 54.0, 59.0% Female)

NER DERS Drugs SOAPP-R

Mandavia et al. (2016) 2,014 adults seeking treatment for physical 
health concerns (Mage= 39.8, 71.9% 
Female, 6.1% White)

NER EDS Alcohol AUDIT

Manning et al. (2019) 525 community adults (Mage= 35.3, 51.8% 
Female)

NER DERS Tobacco EC-SHQ

Messman-Moore & 
Ward (2014)

424 community adults (Mage= 19.8, 100% 
Female, 81.9% White)

NNA, NG, 
NI, NS

DERS Alcohol AUDIT-C
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Citation Sample Characteristics ER Aspect/Measure Substance Type/Measure

Miller & Racine 
(2020)

238 college students (Mage= 19.4, 69.0% 
Female, 89.9% White)

NNA, NG, 
NI, NS, CL, 
AW

DERS Alcohol, 
Drugs

AUDIT, CARE-R

Nauser et al. (2020) 212 adults seeking treatment for chronic 
pain (Mage= 53.6, 52.8% Female)

NER DERS Drugs SOAPP-R

Nikamanesh et al. 
(2015)

452 college students NER DERS Substances DAI

Orr et al. (2019) 431 community adults (Mage= 39.0, 74.6% 
Female, 77.8% White)

NER DERS Drugs Alcohol, Smoking, 
and Substance 
Involvement 
Screening Test

Oshri et al. (2015) 361 college students (Mage= 19.1, 62.3% 
Female, 87.3% White)

NNA, NG, 
NI, NS, CL, 
AW

DERS Alcohol, 
Substances

CAB

Paulus et al. (2019)a 94 adults seeking treatment for primary 
health care concerns (Mage= 38.5, 86.6% 
Female)

NER DERS Alcohol AUDIT

Paulus et al. (2016)a 126 adults seeking treatment for HIV/
AIDS (Mage= 48.3, 34.1% Female, 28.6% 
White)

NER DERS Alcohol AUDIT, TLBF, Item 
assessing for heavy 
episodic drinking

Paulus et al. (2016)b 119 psychiatric inpatients (Mage= 33.2, 
43.7% Female, 46.2% White)

NER DERS Drugs, 
Tobacco, 
Alcohol

ASI-SR

Paulus et al. (2017) 264 adults seeking treatment for primary 
health care concerns (Mage= 38.7, 86.4% 
Female)

NER DERS Alcohol AUDIT

Paulus et al. (2018) 145 community adults (Mage= 38.4, 31.0 
% Female, 23.4% White)

NER DERS Alcohol, 
Drugs

AUDIT, MPS, 
CUPIT, CUD-CSR

Paulus et al. (2019)b 238 community adults (Mage= 38.0, 88.7% 
Female, 0% White)

NNA, NG, 
NI, NS, CL, 
AW

DERS Alcohol AUDIT

Preonas (2018) 480 college students (Mage= 20.4, 65.4% 
Female, 40.4% White)

NER DERS Alcohol DDQ, YAACQ

Radomski & Read 
(2014)

466 college students (Mage= 19.5, 53.0% 
Female, 72.0% White)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Alcohol Items assessing past 
six-month alcohol use

Reffi et al. (2019) 306 college students (Mage= 19.3, 100% 
Female, 58.8% White)

NER DERS Drugs NIDA Quick Screer

Rellini et al. (2010) 43 community adults (Mage= 20.2, 39.5% 
Female, 93.0% White)

NER DERS Tobacco SHQ

Richmond et al. (2020) 194 patients with alcohol and/or cocaine 
dependence in residential substance abuse 
treatment (Mage= 34.2, 49.5% Female, 
59.3% White)

NER DERS Drugs DUQ

Rivera-Perez (2018) 144 community adults (Mage= 47.1, 0% 
Female, 72.9% White)

NER DERS Alcohol, 
Drugs

MAST, DAST

Rodgers et al. (2017) 305 community adults (Mage= 28.7, 38.4% 
Female, 83.9% White)

NER DERS Alcohol, 
Drugs

SMAST, DAST

Roeser et al. (2019) 437 college students (Mage= 19.7, 64.2% 
Female, 50.2% White)

NER DERS Alcohol, 
Drugs

CARE-R

Rogers et al. (2018) 469 treatment-seeking smokers (Mage= 
36.6, 48.2% Female, 85.3% White)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Tobacco, 
Alcohol

FTCD, SHQ, AUDIT

Rogers et al. (2020) 431 community adults (Mage= 38.3, 74.0% 
Female, 72.6% White)

NER DERS Drugs COMM, SDS
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Citation Sample Characteristics ER Aspect/Measure Substance Type/Measure

Schatz (2014) 117 adults enrolled in substance abuse 
treatment (52.1% White)

NER, NNA, 
NG, NI, NS, 
CL, AW

DERS Substances CAGE, MAST

Schick et al. (2020) 373 community adults (Mage= 35.7, 57.1% 
Female, 75.9% White)

PER DERS-P Alcohol, 
Drugs

AUDIT-C, DAST

Schick et al. (2019) 395 community adults (Mage= 35.6, 56.2% 
Female, 76.7% White)

PER, PNA, 
PG, PI

DERS-P Alcohol AUDIT-C

Stappenbeck et al. 
(2015)

158 college students (Mage= 20.2, 42.0% 
White)

NNA, NG, 
NI, NS, CL, 
AW

DERS Alcohol Recommended 
Alcohol Questions 
from the NIAAA

Traylor (2013) 102 college students (78.4% Female, 
78.4% White)

REAP, SUPP ERQ Alcohol AUDIT

Vilhena-Churchill & 
Goldstein (2014)

125 community adults (Mage= 22.5, 66.9% 
Female)

NER DERS Drugs MPS, Items assessing 
marijuana use 
frequency in past 3 
months

Watkins et al. (2015) 490 community adults (Mage= 21.7, 100% 
Female, 61.0% White)

NI DERS Alcohol AUDIT

Weiss et al. (2019)a 229 college students (Mage= 19.4, 66.8% 
Female, 67.2% White)

NER, PER, 
PNA, PG, PI

DERS, 
DERS-P

Alcohol, 
Drugs

AUDIT, DAST

Weiss et al. (2019)b 353 community adults (Mage= 35.8, 57.8% 
Female, 71.2% White)

NER, PER, 
PNA, PG, PI

DERS, 
DERS-P

Alcohol, 
Drugs

AUDIT, DAST

Weiss et al. (2019)c 463 community adults (Mage= 35.7, 55.7% 
Female, 76.6% White)

PER DERS-P Alcohol, 
Drugs

AUDIT, DAST

Weiss et al. (2020)a 298 community adults (Mage= 36.5, 100% 
Female, 31.5% White)

PER, PNA, 
PG, PI

DERS-P Alcohol, 
Drugs

AUDIT, DAST

Weiss et al. (2020)b 373 community adults (Mage= 35.7, 57.1% 
Female, 75.9% White)

NER, PER DERS, 
DERS-P

Alcohol, 
Drugs

AUDIT, DAST

Williams & Hasking 
(2010)

289 community adults (Mage= 22.5, 73.0% 
Female)

REAP, SUPP ERQ Alcohol AUDIT

Wolff et al. (2016) 159 adults with or without childhood 
trauma and alcohol or dependence (Mage= 
37.9, 47.2% Female)

NNA, NG, 
NI, NS, CL

DERS Substances SCID-IV

Wong et al. (2019) 98 adults seeking treatment for HIV/AIDS 
(Mage= 48.4, 39.8% Female, 33.7% White)

NER DERS Alcohol AUDIT

Zareban et al. (2017) 286 adults with or without drug 
dependence (Mage= 28.2, 38.1% Female)

NNA, NG, 
NI, NS, CL, 
AW

DERS Alcohol Items assessing 
alcohol use in the past 
4 months

Zvolensky et al. (2019) 363 community adults (Mage= 33.3, 58.7% 
Female, 0% White)

NER DERS Alcohol, 
Drugs, 
Tobacco

AUDIT, Drug Abuse/
Dependence Screener, 
FTCD

Note. ADS = Alcohol Dependence Scale. AS = Adaptive Strategies. ASI-SR = Addition Severity Index Self-Report. AUD = Alcohol Use 
Disorder. AUDIT = Alcohol Use Disorder Identification Test. AUDIT-C = Alcohol Use Disorder Identification Test – Consumption. AW = 
Awareness. BYAACQ = Brief Young Adult Alcohol Consequences Questionnaire. CAB = Crime and Analogous Behavior. CADS = Core Alcohol 
and Drug Survey. CARE-R = Cognitive Appraisal of Risky Activities – Revised. CERQ-S = Cognitive Emotion Regulation Questionnaire 
- Short. CL = Clarity. COMM = Current Opioid Misuse Measure. CUD = Cannabis Use Disorder. CUD-CSR = Cannabis Use Disorder – 
Clinician Severity Rating. CUDIT-R = Cannabis Use Disorders Identification Test – Revised. CUPIT = Cannabis Use Problems Identification 
Test. DAST = Drug Abuse Screening Test. DDQ = Daily Drinking Questionnaire. DERS = Difficulties in Emotion Regulation Scale. DSQ 
= Drinking Style Questionnaire. DUDIT = Drug Use Disorders Identification Test. DUQ = Drug Use Questionnaire. EC-SHQ = Electronic 
Cigarette Smoking History Questionnaire. ED = eating disorder. ERSQ = Emotion Regulation Skills Questionnaire. FTCD = Fagerström Test for 
Cigarette Dependence. FTND = Fagerström Test for Nicotine Dependence. MAST = Michigan Alcohol Screening Test. MINI = Mini-International 
Neuropsychiatric Interview. MS = Maladaptive Strategies. MPS = Marijuana Problems Scale. MSHQ = Marijuana Smoking History Questionnaire. 
NER = Negative Emotion Regulation. NG = Negative Goals. NI = Negative Impulse. NIAAA = National Institute on Alcohol Abuse and 
Alcoholism. NIDA = National Institute of Drug Abuse. NNA = Negative Non-Accept. NS = Negative Strategies. OCDS = Obsessive Compulsive 
Drinking Scale. PER = Positive Emotion Regulation. PG = Positive Goals. PI = Positive Impulse. PNA = Positive Non-Accept. RAD = 
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Recognizing Addictive Disorders. RAPI = Rutgers Alcohol Problem Index. REAP = Reappraisal. SCID = Structured Clinical Interview for 
DSM. SDS = Severity of Dependence Scale. SOAPP-R = Screener and Opioid Assessment for Patients with Pain – Revised. SPQ = Shorter 
PROMIS Questionnaire. SUD = substance use disorder. SUPP = Suppression. TLFB = Timeline Follow Back. YAACQ = Young Adult Alcohol 
Consequences Questionnaire. YRBSS = Youth Risk Behavior Surveillance Survey.
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Table 2.

Mean Effect Sizes and Q-test of Homogeneity for Each Association.

ER Construct Substance K N ES 95 % CI z p SE Q(df) Fail-safe N

All All 445 156,025 0.19 0.17 to 0.20 22.51 <.001 0.01 4,148 (444)
c 743,765

Negative Overall Alcohol 79 26,025 0.23 0.19 to 0.26 12.39 <.001 0.02 644.95 (78)
c 30,647

Drugs 38 12,456 0.27 0.19 to 0.35 6.82 <.001 0.04 640.67 (37)
c 9,622

Tobacco 14 3,324 0.19 0.11 to 0.28 4.45 <.001 0.04 74.61 (13)
c 533

Substances 9 1,816 0.25 0.15 to 0.35 4.99 <.001 0.05 41.39 (8)
c 331

Negative Non-Accept Alcohol 26 11,460 0.14 0.09 to 0.18 6.41 <.001 0.02 118.21 (25)
c 1,725

Drugs 5 1,140 0.15 0.04 to 0.26 2.68 .01 0.06 12.89 (4)
a 41

Tobacco 4 1,490 0.24 0.10 to 0.29 3.27 .001 0.07 20.63 (3)
c 106

Substances 7 1,530 0.28 0.16 to 0.40 4.68 <.001 0.06 31.05 (6)
c 278

Negative Goals Alcohol 25 11,228 0.15 0.11 to 0.20 6.29 <.001 0.02 140.90 (24)
c 1,995

Drugs 5 1,140 0.16 0.10 to 0.21 5.21 <.001 0.03 4.07 (4) 41

Tobacco 3 1,365 0.13 −0.06 to 0.33 1.35 .177 0.10 27.06 (2)
c 0

Substances 7 1,530 0.25 0.15 to 0.35 4.83 <.001 0.05 22.71 (6)
c 206

Negative Impulse Alcohol 28 11,747 0.19 0.14 to 0.24 7.46 <.001 0.03 171.26 (27)
c 3,835

Drugs 4 866 0.26 0.11 to 0.41 3.33 <.001 0.08 14.60 (3)
b 76

Tobacco 3 1,365 0.21 0.04 to 0.37 2.40 .02 0.09 19.81 (2)
c 61

Substances 7 1,530 0.38 0.25 to 0.50 5.88 <.001 0.06 31.38 (6)
c 524

Negative Strategies Alcohol 25 11,186 0.18 0.13 to 0.23 6.93 <.001 0.03 148.87 (24)
c 2,673

Drugs 4 866 0.18 0.03 to 0.34 2.27 .02 0.08 12.37 (3)
b 35

Tobacco 3 1,365 0.22 0.03 to 0.41 2.24 .03 0.10 26.25 (2)
c 69

Substances 7 1,530 0.41 0.22 to 0.59 4.33 <.001 0.09 82.79 (6)
c 621

Clarity Alcohol 25 11,036 0.18 0.12 to 0.23 5.83 <.001 0.03 191.27 (24)
c 2,651

Drugs 6 1,293 0.12 −0.01 to 0.25 1.85 .06 0.07 21.06 (5)
c 0

Tobacco 3 1,365 0.12 0.03 to 0.22 2.60 .01 0.05 6.18 (2)
a 21

Substances 7 1,530 0.17 −0.01 to 0.36 1.89 .06 0.09 52.87 (6)
c 0

Awareness Alcohol 19 9,142 0.09 0.07 to 0.11 8.83 <.001 0.01 30.84 (18)
a 471

Drugs 4 713 0.07 −0.01 to 0.14 1.72 .08 0.04 1.19 (3) 0

Tobacco 2 938 0.08 0.01 to 0.14 2.33 .02 0.03 0.91 (1) 3

Substances 5 944 0.10 0.04 to 0.17 3.17 .002 0.03 3.67 (4) 13

Positive Overall Alcohol 8 3,079 0.24 0.15 to 0.32 5.47 <.001 0.04 45.45 (7)
c 533

Drugs 6 2,089 0.28 0.23 to 0.33 10.64 <.001 0.03 7.42 (5) 356
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ER Construct Substance K N ES 95 % CI z p SE Q(df) Fail-safe N

Tobacco - - - - - - - - -

Substances - - - - - - - - -

Positive Non-Accept Alcohol 5 1,790 0.20 0.04 to 0.36 2.45 .01 0.08 48.46 (4)
c 148

Drugs 3 880 0.19 0.01 to 0.37 2.06 .04 0.09 15.67 (2)
c 34

Tobacco - - - - - - - - -

Substances - - - - - - - - -

Positive Goals Alcohol 5 1,790 0.24 0.10 to 0.38 3.35 <.001 0.07 43.52 (4)
c 195

Drugs 3 880 0.24 0.17 to 0.30 6.99 <.001 0.03 0.27 (2) 52

Tobacco - - - - - - - - -

Substances - - - - - - - - -

Positive Impulse Alcohol 5 1,790 0.25 0.11 to 0.39 3.60 <.001 0.07 38.03 (4)
c 222

Drugs 3 880 0.23 0.10 to 0.36 3.53 <.001 0.07 7.92 (2)
a 51

Tobacco - - - - - - - - -

Substances - - - - - - - - -

Adaptive Strategies Alcohol 12 3,801 −0.20 −0.27 to −0.13 −5.52 <.001 0.04 46.38 (11)
c 603

Drugs 3 1,439 −0.04 −0.12 to 0.02 −1.32 .19 0.03 3.10 (2) 0

Tobacco - - - - - - - - -

Substances - - - - - - - - -

Reappraisal Alcohol 8 2,485 −0.17 −0.27 to −0.06 −3.16 .002 0.05 33.38 (7)
c 159

Drugs 3 1,439 −0.04 −0.11 to 0.02 −1.32 .19 0.03 3.10 (2) 0

Tobacco - - - - - - - - -

Substances - - - - - - - - -

Maladaptive Strategies Alcohol 12 3,801 0.18 0.06 to 0.30 3.01 .003 0.06 160.76 (11)
c 442

Drugs 2 1,286 −0.01 −0.09 to 0.07 −0.25 .80 0.04 2.05 (1) 0

Tobacco - - - - - - - - -

Substances

Suppression Alcohol 8 2,485 0.07 −0.04 to 0.18 1.18 .24 0.06 44.31 (7)
c 0

Drugs 2 1,286 −0.01 −0.09 to 0.07 −0.25 .80 0.04 2.05 (1) 0

Tobacco - - - - - - - - -

Substances - - - - - - - - -

Note. - denotes that fewer than two studies examined this association and thus no statistics could be calculated.

a
p < .05;

b
p < .01;

c
p < .001
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Table 3.

Moderating Role of Demographic Factors.

ER Construct K B 95% CI Q(df) p

Age

All 413 0.01 .006 to .01 76.93(1) < .001

Negative Overall 136 0.01 .006 to .01 40.60(1) < .001

Negative Non-Accept 39 0.01 .004 to .01 14.10(1) < .001

Negative Goals 35 0.01 .005 to .01 19.80(1) < .001

Negative Impulse 39 0.01 .002 to .01 6.28(1) .012

Negative Strategies 36 0.01 .003 to .015 7.46(1) .006

Clarity 38 0.004 −.002 to .01 1.49(1) .22

Awareness 27 0.001 −.002 to .003 0.19(1) .67

Positive Overall 14 0.005 −.005 to .01 0.91(1) .34

Positive Non-Accept 8 0.01 −.01 to .02 1.20(1) .27

Positive Goals 8 0.002 −.01 to .01 0.08(1) .78

Positive Impulse 8 0.007 −.01 to .02 1.19(1) .28

Adaptive Strategies 12 0.002 −.01 to .02 0.05(1) .83

Maladaptive Strategies 11 0.01 −.004 to .03 2.23(1) .14

Reappraisal 8 0.004 −0.01 to 0.02 0.22(1) .64

Suppression 7 0.005 −.01 to .02 0.35(1) .55

Sex (% Female)

All 427 −0.0002 −.001 to .0005 0.27(1) .60

Negative Overall 136 0.0001 −.001 to .001 0.01(1) .91

Negative Non-Accept 40 −0.001 −.003 to .0003 2.38(1) .12

Negative Goals 38 −0.001 −.002 to .001 0.47(1) .49

Negative Impulse 40 −0.001 −.002 to .001 0.45(1) .50

Negative Strategies 37 −0.002 −.004 to .001 1.73(1) .19

Clarity 39 0.0004 −.001 to .002 0.17(1) .68

Awareness 28 0.001 .001 to .002 8.81(1) .003

Positive Overall 14 −0.004 −.004 to −.002 11.95(1) < .001

Positive Non-Accept 8 −0.01 −.01 to −.003 13.82(1) < .001

Positive Goals 8 −0.003 −.01 to .001 2.07(1) .15

Positive Impulse 8 −0.004 −.01 to −.001 7.72(1) .006

Adaptive Strategies 16 0.002 .001 to .004 6.39(1) .01

Maladaptive Strategies 15 −0.005 −.01 to −.003 25.88(1) < .001

Reappraisal 12 0.002 −.002 to .006 0.72(1) .40

Suppression 11 −0.002 −.01 to .002 0.97(1) .33

Race (% White)

All 353 0.0000 −.001 to .001 0.004(1) .95

Negative Overall 107 −0.001 −.002 to .001 1.43(1) .23

Negative Non-Accept 33 −0.0004 −.002 to .001 0.21(1) .65

Negative Goals 32 −0.001 −.002 to .001 1.02(1) .31
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ER Construct K B 95% CI Q(df) p

Negative Impulse 36 0.001 −.001 to .002 0.63(1) .43

Negative Strategies 32 −0.0002 −.002 to .001 0.06(1) .80

Clarity 32 0.001 −.001 to .003 1.23(1) .27

Awareness 22 −0.001 −.002 to .001 1.14(1) .29

Positive Overall 14 0.002 −.001 to .006 1.73(1) .19

Positive Non-Accept 8 0.01 −.001 to .01 2.94(1) .09

Positive Goals 8 0.001 −.005 to .006 0.04(1) .84

Positive Impulse 8 0.003 −.002 to .008 1.15(1) .28

Adaptive Strategies 11 0.001 −.001 to .002 0.74(1) .39

Maladaptive Strategies 10 −0.001 −.004 to .001 1.22(1) .27

Reappraisal 11 0.001 −.001 to .002 0.74(1) .39

Suppression 10 −0.001 −.004 to .001 1.22(1) .27

Note. ER = emotion regulation.
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Table 4.

Sample Type as a Moderator

ER Construct K B 95% CI Q(df) p

Clinical Adults vs. College Students

All 303 0.13 .09 to .17 44.96(1) < .001

Negative Overall 96 0.17 .11 to .24 26.76(1) < .001

Negative Non-Accept 30 0.15 .06 to .23 12.26(1) < .001

Negative Goals 28 0.16 .07 to .24 11.84(1) < .001

Negative Impulse 29 0.15 .05 to .25 8.15(1) .004

Negative Strategies 27 0.21 .08 to .34 9.58(1) .002

Clarity 29 0.05 −.08 to .17 0.57(1) .45

Awareness 27 0.01 −.03 to .05 0.28(1) .60

Adaptive Strategies 15 −0.11 −.24 to .03 2.33(1) .13

Maladaptive Strategies 14 0.28 .14 to .42 15.70(1) < .001

Reappraisal 11 −0.03 −.23 to .17 0.10(1) .75

Suppression 10 0.13 −.06 to .32 1.74(1) .19

Clinical Adults vs. Community Individuals

All 304 0.02 −.02 to .06 1.22(1) .27

Negative Overall 106 0.08 .01 to .15 4.68(1) .03

Negative Non-Accept 28 0.02 −.06 to .11 0.32(1) .57

Negative Goals 26 0.06 −.03 to .15 2.11(1) .15

Negative Impulse 25 0.07 −.06 to .20 1.23(1) .27

Negative Strategies 25 0.10 −.04 to .24 1.96(1) .16

Clarity 28 −0.01 −.14 to .13 0.02(1) .90

Awareness 17 0.03 −.05 to .10 0.55(1) .46

Adaptive Strategies 10 −0.09 −.37 to .19 0.36(1) .55

Maladaptive Strategies 9 0.18 −.10 to .45 1.53(1) .22

Reappraisal 6 −0.01 −.42 to .40 0.003(1) .96

Suppression 5 0.01 −.37 to .40 0.01(1) .94

Clinical Adults Seeking Treatment for a Substance Use Disorder vs. Adults without a Substance Use Disorder

All 445 0.04 .004 to .09 4.70(1) .03

Negative Overall 140 0.02 −.07 to .10 0.15(1) .70

Negative Non-Accept 42 0.12 .03 to .20 6.93(1) .01

Negative Goals 40 0.13 .04 to .22 7.45(1) .01

Negative Impulse 42 0.11 −.002 to .22 3.71(1) .054

Negative Strategies 39 0.19 .07 to .30 9.84(1) .002

Clarity 41 0.04 −.08 to .15 0.40(1) .52

Awareness 30 0.01 −.03 to .06 0.41(1) .52

Adaptive Strategies 17 −0.17 −.27 to −.07 10.23(1) .001

Maladaptive Strategies 16 0.31 .20 to .43 30.45(1) < .001

Reappraisal 13 −0.16 −.36 to .04 2.47(1) .12

Suppression 12 0.20 .01 to .39 4.13(1) .04
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Note. Positive emotion dysregulation variables are not included in this table because no clinical samples were utilized in these studies; ER = 
emotion regulation.
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