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Abstract

People frequently have to control their emotions to function in life. However, mounting evidence
suggests that deliberate emotion regulation is often costly. This presents a dilemma: Is it better to let
emotions go or to pay the price of exerting costly control? In two studies, we explore whether emotion
regulatory processes associated with implicit positive evaluation of emotion regulation might provide the
benefits of successful emotion regulation without the costs. In Study 1, we introduce a measure of
implicit evaluation of emotion regulation (ER-1AT). Study 2 examined whether this measure is associated
with actual emotional responses to an anger-provocation. We found that greater ER-IAT scores were
associated with lesser anger experience, fewer negative thoughts, lessened self-reported effortful emotion
regulation, and an adaptive pattern of cardiovascular responding. These findings suggest that implicit
positive evaluation of emotion regulation is associated with successful, automatic, and physiologically

adaptive down regulation of anger.
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How to Bite Your Tongue without Blowing Your Top:

Implicit Evaluation of Emotion Regulation Predicts Affective Responding to Anger Provocation

“Anger is momentary madness, so control your passion or it will control you.” -- Horace

Telling off an annoying co-worker or snapping at an overbearing relative may feel good in the
moment. However, angry outbursts often have adverse consequences, and successful emotion down
regulation is widely regarded as crucial for psychological and social functioning (e.g., Baumeister &
Exline, 2000; Salovey, Hsee, & Snyder, 1993; Tauvris, 1984).l The problem is that many forms of emotion
regulation seem to have costs of their own, including impaired cognitive performance (e.g., Bonanno,
Papa, Lalande, Westphal, & Coifman, 2004; Richards & Gross, 1999), disrupted social interactions (e.g.,
Butler et al., 2003), little or no subjective relief from negative emotion (e.g., Gross & Levenson, 1997;
Martin & Watson, 1997), and maladaptive physiological responding (e.g., Dembroski, MacDougall,
Williams, Haney, & Blumenthal, 1985; Gross & Levenson, 1997).

Is there any way around this damned-if-you-do and damned-if-you-don’t dilemma of emotion
regulation? One answer might be that different emotion regulation strategies have different profiles of
consequences (e.g., Gross, 1998). Previous studies typically have focused on deliberate, response-focused
emotion regulation, as predicted by participants’ explicit reports of emotion regulation strategies. Their
costs may arise from the conscious effort involved in suppressing emotion-related responses (e.g.,
Muraven, Tice, & Baumeister, 1998; Wegner, 1994). Since effort may underlie deliberate regulation’s
costs, automatic and presumably effortless emotion regulation (e.g., regulation associated with implicitly
held beliefs, habits, or culturally transmitted norms) might solve the dilemma of emotion regulation. In
the present report, we consider the possibility that less deliberate (and more automatic) emotion
regulatory processes — those associated with individuals’ positive implicit attitudes towards emotion
regulation — may be effective at down-regulating emotion, and yet avoid the costs often associated with

deliberate emotion regulation.’
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The core idea that animates the present report is that automatic emotion regulatory processes
might allow one to successfully regulate anger without the costs of effortful emotion regulation. To set
the stage for our studies, we first review prior findings regarding automatic emotion regulation,
highlighting limitations of prior studies that make it difficult to come to firm conclusions about the
consequences of automatic emotion regulatory processes. We argue that one promising avenue to gain
more insight into such processes is to measure individuals’ implicit evaluation of emotion regulation.
Next, we present Study 1, in which we introduce a novel measure of implicit evaluation of emotion
regulation. Then, we present Study 2, in which we test whether our measure of implicit evaluation of
emotion regulation is associated with actual emotional responses to a laboratory anger provocation.
Results from Study 2 raise the intriguing possibility that implicit positive evaluation of emotion
regulation is associated with effective reduction of feelings of anger and angry thoughts but is not
accompanied by greater self-reported effortful control of emotion or the physiological ‘cost’ of
maladaptive cardiovascular activation.

Automatic Processes in Emotion Regulation

Research on automaticity (e. g., Bargh, 1994) and on emotion regulation (e.g., Davidson, Jackson,
& Kalin, 2000; Gross, 1998; Thompson, 1994) are both areas of research that are fraught with conceptual
complexities (e.g., Cole, Martin, & Dennis, 2004; Gross, 1998). Merging these two complex bodies of
research makes it essential to clarify the terms we use. We use the term “emotion regulation” to refer to
the modulation of any aspect of an emotional response, including experience and expressive behavior (cf.
Eisenberg & Spinrad, 2004; Goldsmith & Davidson, 2004; Gross, 1998; Gross & John, 2003). Automatic
processes in emotion regulation encompass two types of processes: first, implicitly (largely
unconsciously) represented ideas that individuals have about emotion regulation, and, second, automatic
(largely unconscious and effortless) emotion regulation that individuals engage in during emotional
situations (cf. Bargh & Chartrand 2000; Bargh et al., 2001). In the present paper, we refer to the first

concept as “implicit evaluation of emotion regulation” and to the second concept as “automatic emotion
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regulation.” When we refer to both concepts together, we use the term “automatic processes in emotion
regulation.”

The following literature review illustrates that research on automatic processes in emotion
regulation has been hampered by two difficulties. First, it has been extremely difficult to measure implicit
evaluation of emotion regulation, and, second, by definition, it is impossible to directly measure
automatic emotion regulation. The present paper attempts to further our knowledge about automatic
processes in emotion regulation by providing a novel measure of implicit evaluation of emotion
regulation. Because it cannot be presumed that implicit positive evaluation of emotion regulation
translates into actual automatic emotion regulation, we then empirically test whether this measure predicts
actual responding to an emotional situation.

Automatic Emotion Regulation: Costly or Cost-Free?

One literature that speaks against the possibility that automatic emotion regulatory processes
might be “cost free” is the literature on repression. As formulated by Freud, repression is a form of
automatic emotion regulation that is motivated by the individual’s need to remain unaware of emotions
that are intolerably painful or incompatible with the ideal self (Freud, 1930/1961). Several individual
difference measures of repression have been developed (Byrne, Golightly, & Sheffield, 1965; Erdelyi,
2001; Paulhus, Fridhandler, & Hayes, 1997; Weinberger, 1995), and laboratory studies show that
repression is associated with impaired cognitive and social skills, as well as with greater physiological
reactivity (e.g., Asendorpf & Scherer, 1983; Brosschot & Janssen, 1998; Schwartz, 1995; Weinberger,
1995). Two important limitations to this literature, however, are that existing measures that tap automatic
emotion regulation and related constructs (e.g., repression, denial, defensiveness, or alexithymia) (1) often
rely on explicit self-reports, which might be inappropriate to assess automatic processes (e.g., in the case
of alexithymia; Bagby, Parker, & Taylor, 1994), and (2) often assess constructs quite distal from emotion
regulation (e.g., in the case of repression, or repressive coping, a combination of high social desirability
and low self-reported trait anxiety; cf. Holmes, 1990). These factors raise doubts about whether existing

measures are the best (or only) way to predict automatic emotion regulation.
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In contrast to the literature on repressive coping, recent research on automaticity is more
supportive of the notion that automatic emotion regulation may operate at little cost. These studies have
shown that complex judgments, social behaviors, and even the pursuit of higher level goals (e.g., to
cooperate in a competitive game) can be executed automatically (e.g., Bargh, Gollwitzer, Lee-Chai,
Barndollar, & Troetschel, 2001; Bodenhausen, Macrae, & Hugenberg, 2003; Kihlstrom, 1987). Such
automatic goal pursuit can occur without subjective awareness, and thereby may consume little or no
attentional capacity or subjective effort (Bargh et al., 2001; Chartrand & Jefferis, 2003; Fitzsimons &
Bargh, 2004; Koole & Jostmann, 2004). If automatic emotion regulation operates in a similar fashion,
one would likewise expect it to be effective for controlling feelings and behaviors, and to occur with little
or no psychological and physiological cost. Moreover, automatic processes presumably are activated
quickly and operate efficiently (Bargh, 1994; Kihlstrom, 1987; Wilson & Schooler, 1991); automatic
emotion regulation might thus effectively interrupt the development of an emotional impulse before it
unfolds, a sequencing that has been shown to be beneficial for experiential and physiological responses
(Gross, 1998).

One empirical study of automatic emotion regulation that addresses prior limitations was
conducted by Jackson and colleagues (2003). In this study, participants’ resting prefrontal cortex (PFC)
EEG activity was measured, which was hypothesized to be a marker of individual differences in emotion
regulation. Participants then saw emotional pictures while their eyeblink startle amplitude was recorded.
As predicted, PFC EEG asymmetry was associated with smaller emotion-modulated startle, which the
authors interpreted as indicating successful automatic regulation. These findings are important but also
raise a number of questions. First, PFC activation, while arguably associated with emotion regulation
(e.g., Ochsner et al., 2004), is also related to a number of other processes, including working memory and
cognitive control (e.g., Miller & Cohen, 2001), and thus might not be specific enough to assess automatic
emotion regulation. Second, the study does not provide a measure of deliberate emotion control. Although
the context (participants viewing slides without regulatory instructions) was conducive to automatic

emotion regulation, it is difficult to know the extent to which participants used automatic (relative to
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deliberate) regulatory processes. Third, some key affective responses (e.g., emotion experience, behavior)
were not measured, so that the effect of regulatory processes on these affective responses is unknown.
The Present Research

The two literatures outlined above draw into sharp relief how little is known about automatic
processes in emotion regulation. In the present studies, we sought to address two key questions. First,
how can individual differences in automatic emotion regulation be predicted? Second, what are the
affective correlates of such processes? In Study 1, we begin with the idea that positive versus negative
implicit evaluation of emotion regulation potentially might provide a proxy for automatic emotion
regulation. Based on this logic, we employ a variant of the Implicit Association Test (IAT; Greenwald,
McGhee, & Schwartz, 1998), a reaction time task which indirectly measures implicit evaluation of
categories. We dub our IAT variant the Emotion Regulation-1AT (ER-IAT), and in Study 1, we examine
this measure’s reliability and validity. In Study 2, we assess the relationship between the ER-IAT and
experiential, behavioral, and cardiovascular responding to an anger provocation. The goal of Study 2 was
to establish whether the implicit evaluation that the ER-IAT measures would be associated with actual
affective responding to an anger provocation, and, if so, to examine whether these responses would be
consistent with effective, automatic, and physiologically adaptive emotion regulation.

Study One:
Assessing Individual Differences in Implicit Evaluation of Emotion Regulation

Since automatic emotion regulation is a process that is by definition executed outside of
participants’ awareness, it is impossible to assess it with traditionally used self-reports. How then could
we predict the use of automatic emotion regulation? Our approach was based on the notion that the
automatic goal to regulate emotion might be represented as implicit positive evaluation of emotion
regulation (e.g., Aarts & Dijksterhuis, 2000; 2003). To assess individual differences in implicit evaluation
of emotion regulation, we adapted the Implicit Association Test (IAT; Greenwald et al., 1998). While
there is ongoing debate about exactly what the IAT measures (e.g., task switching ability, category

salience, category familiarity, or knowledge about cultural stereotypes; cf. Brendl, Markman, Messner,
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Mierke & Klauer, 2003; Rothermund & Wentura, 2004), most research suggests that IAT scores
provide an estimate of the strength of association between categories (Banse, Seise, & Zerbes, 2001;
Dasgupta, McGhee, Greenwald, & Banaji, 2000; Fazio & Olson, 2003). A stronger association between
emotion regulation and positive relative to negative items thus implies implicit positive evaluation of
emotion regulation.

The IAT seemed a reasonable candidate for assessing individual differences in implicit evaluation
of emotion regulation for four reasons. Since its introduction (Greenwald et al., 1998), the IAT has been
shown to validly measure implicit evaluations in a number of contexts, including prejudice toward social
groups, speech anxiety, or self-esteem (e.g., Egloff & Schmukle, 2002; Greenwald & Farnham, 2000;
Karpinski, 2004). In these and other contexts, the IAT has shown resistance to self-presentational
concerns and lack of dependence on introspective access (Banse et al., 2001), rendering it a promising
candidate to assess implicit, largely unconscious processes. Second, the IAT has good psychometric
properties, including adequate stability across time (e.g., Greenwald & Farnham, 2000; Greenwald et al.,
1998; but see Blair, 2002, and Dasgupta & Asgari, 2004, for situational influences on IAT scores). Third,
the IAT is based on semantic material that is presented supraconsciously, meaning that the IAT can be
tailored to a specific and abstract concept such as emotion regulation. Fourth, the implicit evaluations
assessed with the IAT have been validated with non-self-report measures such as brain activation or
behaviors, suggesting that IAT scores relate meaningfully to psychological and behavioral processes over
and above mere evaluation of its target categories. For example, Phelps and colleagues found that IAT
scores indexing racial bias to be associated with amygdala activation in response to racial pictures,
indicating stronger emotional responding (e.g., Phelps et al., 2000). In terms of behaviors, implicit
associations between social groups (e.g., racial groups) and negative words predicted prejudice-related
behaviors towards members of these groups (e.g., McConnell & Leibold, 2001; see, for a review, Fazio &
Olson, 2003).

These findings suggest that the evaluation of categories assessed by IAT scores can translate into

behaviors and self-regulatory processes. However, despite the success of IAT measures in other domains,
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it has not been applied to the study of emotion regulation. The goal of Study 1 was to develop a variant of
the IAT appropriate to assessing individual differences in implicit evaluation of emotion regulation. Our
expectation was that the ER-IAT would have adequate reliability, convergent validity, and discriminant
validity. Specifically, we expected it to have modest associations with explicit evaluation of emotion
regulation, trait emotion expression, and trait emotion regulation (as one would not expect a perfect
dissociation of automatic versus deliberate emotion regulation), and would have no associations with
explicit measures of trait emotion experience or explicit measures of automatic emotion regulation.
Method

Participants and Procedure

Two hundred and forty five college students (88% women) completed the Emotion Regulation-
IAT (ER-IAT) in individual sessions. The ethnic composition of the sample was mixed: 2% African-
American, 5% Asian-American, 76% Caucasian-American, 7% Latino-American, and 11% with other or
multiple ethnic identities. Afterwards, participants completed paper-and-pencil personality measures.?
Because of time constraints not all measures were administered to all participants (all Ns are>151). To
assess test-retest reliability, 36 of the participants completed the ER-IAT a second time three months
later.
Measures

ER-1AT. The ER-IAT was adapted from the Implicit Association Test (Greenwald et al., 1998).
Participants were told that they should respond as rapidly as possible in categorizing each stimulus word,
but not so fast as to make many errors. The task was administered on a PC laptop with the program
Inquisit for Windows XP. Items from the categories emotion regulation, emotion expression, positive, and
negative were presented (see Table 1 for a list of all items). The ER-IAT comprised five blocks. Blocks 1,
2, and 4 consisted of practice trials (20 each). In the critical Block 3, participants categorized items into
two combined categories, namely emotion regulation and positive items versus emotion expression and
negative items (20 practice and 40 critical trials). In the second critical Block 5, participants again

categorized items into two combined categories with switched key assignments, namely emotion
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expression and positive items versus emotion regulation and negative items (20 practice and 40 critical
trials).? If participants gave an incorrect answer at first, the program waited for the correct answer, leading
to a built-in error penalty. IAT reaction time data were scored following Greenwald, Nosek, and Banaji
(2003), using the algorithm that showed the greatest validity, stability, and resistance against artifacts
(“D”; see also Mierke & Klauer, 2003). Data from practice as well as test trials were used. First, trials
with latencies greater than 10,000 ms were deleted. Then, in order to adjust for variability of latencies,
SDs across practice and test trials were computed for each respondent. Average latencies of practice and
test trials were divided by the resulting SDs. Final IAT scores were calculated by subtracting averages
from Block 3 from averages from Block 5. Higher ER-IAT scores thus indicate more positive implicit
evaluation of emotion regulation relative to emotion expression.

Explicit measures. In order to assess convergent and discriminant validity of the ER-IAT, we
measured explicit trait emotion experience, evaluation of emotion regulation, emotion expression,
emotion regulation, and automatic emotion regulation. Trait emotion experience was measured with the
STAXI-Trait Anger Experience (Spielberger & Sydeman, 1994), the STAI-Trait Anxiety Experience
(Spielberger & Sydeman, 1994), and the Beck Depression Inventory (BDI; Beck & Steer, 1984). Explicit
evaluation of emotion regulation (“Valuing Emotion Regulation™) was assessed with a six-item measure
developed for this research (E.g., “It is better for people to let out pent-up emotions” [alpha=.74]). Trait
emotion expression was assessed with the Berkeley Emotion Expressivity positive (BEQ-PEX) and
negative emotion expressivity scales (BEQ-NEX; Gross & John, 1997). Trait emotion regulation was
assessed with the Emotion Regulation Questionnaire (ERQ; Gross & John, 2003), which measures how
much individuals regulate their emotions using deliberate suppression. In order to assess constructs that
have in the past been related to automatic emotion regulation, we used the Toronto Alexithymia Scale to
measure participants’ self-reported ability to identify and communicate emotions (TAS-ID and TAS-
COM; Bagby et al., 1994), and the Marlowe Crowne Scale to measure defensiveness (MC; Crowne &
Marlowe, 1960). We also created a dichotomous repression indicator by identifying participants with MC

scores greater than the median and STAI scores lesser than the median (Weinberger, 1995).
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Results and Discussion

Reliability

To compute internal consistency, we subtracted each Block 3 trial’s response latency from the
corresponding Block 5 trial’s response latency. Cronbach’s alpha across the resulting 60 items was .86.
The test-retest reliability of the ER-IAT was adequate; r=.68 (p<.001, N=36) across an interval of three
months.
Convergent and Discriminant Validity

As Table 2 indicates, ER-IAT scores were negatively correlated with explicit trait positive
emotion expression and negative emotion expression, positively correlated with explicit evaluation of
emotion regulation, and positively correlated with suppression. The small correlations suggest convergent
validity with explicit valuing of emotion regulation, and explicit trait measures of emotion expression and
deliberate suppression, but indicate that the ER-IAT is by no means redundant with these measures. ER-
IAT scores were not associated with trait measures of emotion experience, identifying emotions,
communicating emotions, defensiveness, or repression (all ps>.11), suggesting discriminant validity of
the ER-1AT scores from emotion experience and prior measures of automatic regulation. Together these
findings indicate that the ER-IAT is associated with explicit evaluation of emotion regulation as well as
with explicit trait expressivity and regulation, and that it assesses trait regulation rather than trait
experience of emotion. These correlations, while significant, are small, clearly suggesting that ER-IAT
scores are not redundant with explicit measures. Moreover, the ER-IAT assesses a different regulatory
process than do existing, explicit measures of automatic emotion regulation.

Study Two:

Implicit Evaluation of Emotion Regulation and Affective Responses to an Anger Provocation
Our goal in Study 2 was to assess whether greater positive implicit evaluation of emotion
regulation would be associated with experiential, behavioral, and cardiovascular responses to a laboratory

anger provocation, and, if so, whether these outcomes would be consistent with automatic regulation of

emotion. An anger provocation was chosen as the emotional context in which to examine the correlates of
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the ER-1AT for two reasons. First, anger is an emotion that is frequently regulated in everyday life (Gross,
Richards, & John, in press; Hochschild, 1983; Stearns & Stearns, 1986). Second, anger is seen as a
negative emotion that must at times be controlled (Timmers, Fischer, & Manstead, 1998) and at times be
expressed (Stearns & Stearns, 1986). Anger thus seems to be an ideal context for studying the activation
of emotion regulatory processes. Because these anger-related emotion regulatory goals appear to apply
with particular force to women (Timmers et al., 1998), and in order to minimize variance due to gender
differences, only female participants were used.

To make it more likely that automatic rather than deliberate regulatory processes would occur, no
explicit regulatory instructions were given to participants. Also, participants were not aware that the study
was investigating emotional reactivity. In addition, we controlled for deliberate emotion regulation by
assessing with self-reports the extent to which participants had consciously exerted control over their
emotion. This was done to help rule out the possibility that the ER-1AT’s effects were due to deliberate -
as opposed to automatic — emotion regulation. Five domains of affective responding were measured,
including anger and relaxation experience, angry thoughts, facial and verbal anger behavior,
cardiovascular responses, and self-reported deliberate emotion regulation. Particular care was taken to
assess multiple measures of cardiovascular responding, including sympathetic activation, cardiac output,
total peripheral resistance, and blood pressure, because cardiovascular responding is multi-dimensional,
and maladaptive cardiovascular responding cannot be characterized by one measure alone (e.g., Lacey,
1967; Stern & Sison, 1990). Greater cardiac activation (sympathetic responding and cardiac output) is
indicative of a maladaptive threat response in the context of greater vascular responding (especially total
peripheral resistance) but indicative of an adaptive challenge response in the context of lower vascular
responding (Mendes, Reis, Seery, & Blascovich, 2003; Tomaka, Blascovich, Kelsey, & Leitten, 1993).
Sampling broadly from multiple domains of affective responding allowed us to (a) assess the effects of
positive implicit evaluation of emotion regulation not only on self-reported anger experience, but also on
measures that reflect a calm state (relaxation) and on measures less subject to deliberate control (angry

thoughts, physiological responding), (b) assess the physiological cost of positive implicit evaluation of


http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Timmers%5C%2C+Monique:indexh1=au%3D:sessionid=sp07sw02-48726-dxv5znnd-nsvdok:entitypagenum=8:0:next=html/records.html:bad=error/badsearch.html
http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Fischer%5C%2C+Agneta+H.:indexh1=au%3D:sessionid=sp07sw02-48726-dxv5znnd-nsvdok:entitypagenum=8:0:next=html/records.html:bad=error/badsearch.html
http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Manstead%5C%2C+Antony+S.+R.:indexh1=au%3D:sessionid=sp07sw02-48726-dxv5znnd-nsvdok:entitypagenum=8:0:next=html/records.html:bad=error/badsearch.html
http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Mendes%5C%2C+Wendy+Berry:indexh1=au%3D:sessionid=sp06sw04-56043-dxv4eftv-shid6y:entitypagenum=5:0:next=html/records.html:bad=error/badsearch.html
http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Reis%5C%2C+Harry+T.:indexh1=au%3D:sessionid=sp06sw04-56043-dxv4eftv-shid6y:entitypagenum=5:0:next=html/records.html:bad=error/badsearch.html
http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Seery%5C%2C+Mark+D.:indexh1=au%3D:sessionid=sp06sw04-56043-dxv4eftv-shid6y:entitypagenum=5:0:next=html/records.html:bad=error/badsearch.html
http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Blascovich%5C%2C+Jim:indexh1=au%3D:sessionid=sp06sw04-56043-dxv4eftv-shid6y:entitypagenum=5:0:next=html/records.html:bad=error/badsearch.html
http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Tomaka%5C%2C+Joe:indexh1=au%3D:sessionid=sp06sw04-56043-dxv4eftv-shid6y:entitypagenum=9:0:next=html/records.html:bad=error/badsearch.html
http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Blascovich%5C%2C+Jim:indexh1=au%3D:sessionid=sp06sw04-56043-dxv4eftv-shid6y:entitypagenum=9:0:next=html/records.html:bad=error/badsearch.html
http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Kelsey%5C%2C+Robert+M.:indexh1=au%3D:sessionid=sp06sw04-56043-dxv4eftv-shid6y:entitypagenum=9:0:next=html/records.html:bad=error/badsearch.html
http://newfirstsearch.oclc.org/WebZ/FSQUERY?searchtype=hotauthors:format=BI:numrecs=10:dbname=PsycINFO_1887::termh1=Leitten%5C%2C+Christopher+L.:indexh1=au%3D:sessionid=sp06sw04-56043-dxv4eftv-shid6y:entitypagenum=9:0:next=html/records.html:bad=error/badsearch.html

IMPLICIT EVALUATION OF EMOTION REGULATION 13

emotion regulation, including more maladaptive threat versus more adaptive challenge patterns of
cardiovascular activation, and (c) control for the involvement of deliberate emotion regulation in the
observed associations.

Based on prior research and on theoretical reasoning, we predicted that, in response to an anger
provocation, greater positive implicit evaluation of emotion regulation (i.e., greater ER-IAT scores)
would be associated with lesser self-reported anger experience, greater self-reported relaxation
experience, fewer angry thoughts, lesser anger behavior, and a challenge pattern of cardiovascular
activation (i.e., greater sympathetic cardiac responding and lower total peripheral resistance). We also
predicted that it would not be associated with heightened self-reports of deliberate emotion control.

Method
Participants

Forty-two female students (mean age=20.6, SD=>5.6) participated in this two-session study. In the
first session, anger was induced in individual laboratory sessions, while experiential, behavioral, and
cardiovascular responses were assessed. In the second session, participants returned to complete the ER-
IAT. Two participants were excluded from analyses because they did not return to the second session.
The ethnic composition of the sample was mixed: 2% African-American, 5% Asian-American, 58%
Caucasian-American, 18% Latino-American, and 17% with other or multiple ethnic identities.
Procedure

In the first experimental session, which was videotaped, participants were told that the study was
concerned with cognitive performance and mood. After physiological sensors were attached, participants
watched a neutral 5-minute film while baseline responses were collected, and then reported on their
frustration, annoyance, anger, and relaxation experience (along with 13 distractor terms). Participants then
performed a tedious counting task designed to induce anger. In order to ensure that results were
independent of the specific task, two different anger provoking tasks were chosen. For half of the
participants, the task was based on the d2 concentration endurance test (Spreen & Strauss, 1991),

requiring participants to quickly count letters with minute differences on a blurry copy. Following
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Stemmler (1997), the other half of the participants were required during four 1-minute periods to count
backwards in steps of 7 (for the first two trials) or 13 (for the last two trials) from large numbers (e.g. 18,
652).* Both tasks took an average of eight minutes. In both conditions, the experimenter interrupted the
participant multiple times with scripted remarks on the participant’s performance and cooperation,
delivered in an increasingly impatient tone of voice. After the first task, participants were instructed that
they were “producing artifacts” by “moving their hand” and that they had “to speak more loudly.” At the
end of the anger provocation, the experimenter said, “Let’s just stop here. Just fill out the next section in
your questionnaire packet,” with an irritated tone that implied that the whole session had not gone
properly.

After the anger provocation, participants completed another emotion experience questionnaire
and were prompted to write down any thoughts that went through their minds during the task. Sensors
were removed, and a funneled debriefing procedure was used to assess the extent to which participants
were aware of the true nature of the task (Bargh & Chartrand, 2000). Of the 42 participants, 33 did not
report any suspicion at all, five reported some suspicion, and four reported strong suspicion. Secondary
analyses were performed using only participants who reported no suspicion, and yielded results
comparable to analyses that included participants with some suspicion. Therefore, results presented are
based on all participants.

Participants returned for a second session on average 26 days later (SD=47) and completed the
ER-IAT. We obtained IAT data after the anger provocation to minimize the likelihood that participants
would become aware of the purpose of the anger provocation.

Measures

Individual differences in implicit evaluation of emotion regulation were assessed using the ER-
IAT described in Study 1.

Deliberate state emotion control was assessed with two self-report items, “I tried to control my
emotions during the task” and *“I wanted to control my emotions during the task,” with ratings on 11-point

Likert scales, ranging from 0 (not at all) to 10 (extremely) (alpha=.69).
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Emotion experience was assessed after the baseline and the anger provocation with ratings on 11-
point Likert scales, ranging from 0 (none at all) to 10 (extremely). An anger experience composite was
formed using the terms frustration, annoyance, and anger (Cronbach’s alpha=.73); relaxation was
measured with one item.

Angry thoughts were assessed by coding the thoughts that participants wrote down immediately
after the anger provocation. Two judges blind to the hypotheses of the study counted both the total
number of words and the number of anger words (e.g., “l am angry” or “damn!”; inter-rater reliability
(alpha)=.95), from which percentage of anger words was computed.

Anger behavior was assessed by coding facial and verbal expressions in the videotapes made
during the session. Two judges rated facial behavioral responses during the anger provocation on a scale
from 1 (none at all) to 5 (extreme amounts) based on the dimensions amount of anger displayed in the
face, number of annoyed eye movements, and tone and loudness of voice [inter-rater reliability
(alpha)=.79].

Cardiovascular responding was measured with four measures that were sampled at 400 Hz using
laboratory software: sympathetic activation (SA), cardiac output (CO), mean arterial blood pressure
(MAP), and total peripheral resistance (TPR), because (a) they are involved in anger responding and
emotion regulation (Gross & Levenson, 1997) and (b) they are important for differentiating (more
maladaptive) threat from (more adaptive) challenge patterns within overall activation (Mendes et al.,
2003; Tomaka et al., 1993). In addition, somatic activity was assessed to control for the effects of body
movement on cardiovascular activation. Heart rate (beats/Min) was calculated from RR intervals in the
electrocardiogram. Finger pulse amplitude (FPA) was assessed using a plethysmograph transducer
attached to the tip of the participant’s second finger. Finger pulse transit time (FPTT) was indexed by the
time (in ms) elapsed between the closest previous R-wave and the upstroke of the peripheral pulse at the
finger. Ear pulse amplitude (EPA) and transit time (EPTT) were determined similarly using a UFI
plethysmograph transducer attached to the participant’s left ear. SA was assessed with a composite of

reverse and z-scored FPA, EPA, FPTT, and EPTT (alpha=.55). MAP (mmHg) was obtained from the
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third finger of the non-dominant hand by means of the Finapres™ 2300 (Ohmeda, Madison, WI) system.
From this signal, beat-to-beat stroke volume was measured using Wesseling’s pulse-contour analysis
method (BEATFAST, TNO-Biomedical Instrumentation, Amsterdam). CO (I/Min) was calculated as
stroke volume x heart rate. TPR (dyne*sec/cm®) was calculated as (MAP x 80) / CO. Somatic activity (A-
D units) was measured by a piezo-electric device attached to the subject’s chair. This device generates an
electrical signal proportional to the subject’s overall body movement in any direction. Established
methods were applied for artifact control and data reduction (cf. Wilhelm, Grossman, & Roth, 1999).
Data Reduction and Analysis

First, in order to ascertain that the anger provocation was successful, a paired t-test was used to
compare anger experience and mean arterial blood pressure for the baseline to anger experience and mean
arterial blood pressure for the anger provocation. Then, in order to ascertain that the regulatory processes
associated with ER-1AT scores were automatic, a Pearson’s correlation between ER-IAT scores and state
self-reported emotion control was obtained. Somewhat surprisingly, ER-1AT scores were modestly
negatively related to deliberate emotion control, r=-.30, p=.06. This finding supports the notion that ER-
IAT scores tap into an automatic process but contrasts with the modest and positive correlations with self-
reported trait emotion control.’ Because we wished to obtain the purest estimate of automatic (as opposed
to deliberate) emotion regulation possible, we partialed out state self-reported emotion control from the
ER-IAT scores before correlating these scores with measures of emotion experience, angry thoughts,
anger behavior, and cardiovascular responding. In secondary analyses using simple ER-IAT scores, the
same pattern of results obtained. For physiological measures, averages were obtained for all measures
across the 5-minute baseline and across the cognitive performance tasks. For analyses of experience and
cardiovascular responses, change scores (anger provocation minus baseline) were used in order to control
for individual differences at baseline. For analyses of thoughts and behaviors, raw scores were used.

Results and Discussion

Effectiveness of the Anger Provocation
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A paired t-test indicated that participants experienced more anger after the anger provocation
(Mean=4.0, SD=2.7) than after the baseline film (0.8, 0.9), 1(41)=8.54, p<.001. Likewise, participants
exhibited greater mean arterial blood pressure during the anger provocation (108.0, 16.9) than during the
baseline (92.0, 13.8), t(41)=11.7, p<.001, suggesting that the anger provocation was successful in terms
of anger experience as well as in terms of a key physiological indicator of anger.

Emotion Experience, Thoughts, and Behavior

As shown in Table 3, individuals with higher ER-1AT scores (more positive implicit evaluation of
emotion regulation, with deliberate control partialed out) reported lesser anger experience (see Figure 1,
Panel a) and greater relaxation experience. Moreover, positive implicit evaluation of emotion regulation
was associated with a smaller percentage of angry words in the thoughts provided after the anger
provocation (see Figure 1, Panel b). These relationships held when using simple ER-IAT scores. In
contrast, more positive implicit evaluation of emotion regulation was not significantly associated with
anger behavior during the anger provocation.

Cardiovascular Reactivity

As indicated in Table 3, more positive implicit evaluation of emotion regulation was associated
with greater SA, greater CO, and lower TPR (see Figure 1, Panel ¢). In contrast, more positive implicit
evaluation of emotion regulation was not associated with MAP during the anger provocation. These
relationships were slightly diminished for SA and CO, but held for TPR when using simple ER-IAT
scores. All results held when controlling for somatic activity.

Taken together, findings from Study 2 indicate that greater positive implicit evaluation of
emotion regulation was associated with changes in affective responses to an anger provocation consistent
with automatic emotion regulation. Greater positive implicit evaluation of emotion regulation was not
associated with greater state self-reported emotion control; indeed, there was a modest negative
association between the two. Positive implicit evaluation of emotion regulation was associated with
successful reduction of anger experience and thoughts, as well as an adaptive, challenge (as opposed to a

threat) cardiovascular activation pattern, characterized by greater SA, greater CO, no effects on MAP, and
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lower TPR (cf. Tomaka et al., 1993). It was not related to anger behavior (ps>.15). However, overall
levels of anger behavior were relatively modest in this context, which may have limited our ability to
detect any decreases in anger behavior associated with greater implicit emotion regulation values.
Together, these results suggest that ER-IAT scores are associated with affective responses that are
consistent with automatic, successful, and physiologically adaptive emotion regulation.
General Discussion

Emotion regulation has long been assumed to be potentially detrimental to the individual. After
all, there is no such thing as a free lunch, and the clinical literature on repression suggests that especially
automatic regulatory processes may be costly. More recent studies from personality and social
psychology, however, indicate that many goals may be pursued automatically, and often in ways that do
not appear to be costly. Might emotion regulation also be pursued automatically and without cost? To find
out, we adapted the IAT to measure implicit evaluation of emotion regulation, and tested whether this
evaluation would be associated with actual responses to an anger provocation that are consistent with
effective, automatic, and physiologically adaptive emotion regulation. Our approach expanded upon the
existing literature in three important ways. First, the Emotion Regulation-1AT provides a novel, reliable,
and valid way of assessing implicit evaluation of emotion regulation. In addition, we controlled for the
extent to which participants exerted deliberate control, further improving the validity of the ER-IAT.
Second, each of the major domains of anger responding was assessed, including anger experience, angry
thoughts, anger behavior, and key cardiovascular responses. Because these domains are not perfectly
correlated (e.g., Mauss, Levenson, McCarter, Wilhelm, & Gross, 2005; Russell, 2003)6, each measure
adds knowledge about the underlying mechanisms and the implications of the present findings. For
example, assessing self-reports of anger experience alone would be limiting, since they may be subject to
social desirability and impression management (Feldman-Barrett, 1996). In the domain of cardiovascular
responding, assessing multiple indices allowed us to differentiate not just activation from deactivation but
more versus less adaptive patterns of cardiovascular responding. Third, responses were assessed on-ling,

in the context of an anger provocation designed to be effective and to have high ecological validity. This
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is an important strength given the influence of impression management, limited introspective insight, and
memory biases on people’s descriptions of emotional events (e.g., Feldman-Barrett, 1997). Together,
these features allow for a number of conclusions about implicit evaluation of emotion regulation, with
implications that extend to individuals’ well-being, psychosocial functioning, and health, as well as to
sociocultural variation in emotional responding.

Implicit Evaluation of Emotion Regulation and Emotional Responding

Study 1 tackled the issue of how to measure the chronically elusive phenomenon of implicit
evaluation of emotion regulation. Results from this study support that the ER-IAT has face validity, taps a
relatively stable individual difference, and converges (but is not redundant) with explicit evaluation of
emotion regulation, explicit emotion expression, and explicit emotion regulation. Study 2 showed that the
ER-IAT had predictive validity with respect to key measures of emotional responding, and was
moderately negatively associated with self-reported deliberate emotion control. This supports the
interpretation that the positive implicit evaluation of emotion regulation (relative to emotion expression)
that is measured with the ER-IAT translates into actual regulation of emotion, and that this regulation
occurs outside of participants’ awareness.

Results from Study 2 suggest that the emotion regulatory processes indexed by positive implicit
evaluation of emotion regulation are accompanied by reduction of anger experience and thoughts and a
challenge cardiovascular activation pattern. The fact that this reduction in anger is not associated with
greater self-reported (deliberate and consciously executed) emotion control is consistent with the
interpretation that it is executed in an automatic fashion. Such automatic emotion regulation seems to be
an effective way to feel less angry and more relaxed in the face of an anger-provoking situation; thus, it
appears to circumvent ironic effects (e.g., increased feelings of tension or inauthenticity) that could come
with deliberate emotion regulation (Gross & John, 2003; Polivy, 1998). Interestingly, ER-IAT scores
were not related to trait reports of emotion experience in Study 1, suggesting that automatic regulatory
goals might be flexibly activated in specific situations, rather than being associated with situation-general

trait reports. Such a flexible regulatory process might be more adaptive than one that is activated
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chronically (cf. Bonanno et al., 2004; Koole & Jostmann, 2004). Moreover, the fact that associations
extended to a subtle measure of thought content and to autonomic physiological responding indicates that
participants engaged in a regulatory process more transformative than merely denying feelings of anger,
and that this regulatory process possibly sets in before the whole emotional impulse unfolds (cf. Gross,
1998; Gross & John, 2003).

The emotion regulatory processes associated with implicit positive evaluation of emotion
regulation, while effective in down-regulating anger, may be less physiologically costly than regulation
associated with explicit positive evaluation of emotion regulation. Deliberate emotion regulation has been
associated with increased cardiovascular responding, including sympathetic activation and blood pressure
(e.g., Butler et al., 2003; Richards & Gross, 1999), a pattern of activation most consistent with a threat
response. By contrast, the physiological correlates of greater implicit positive evaluation of emotion
regulation (greater cardiac but lower vascular activation, stable blood pressure) constitute a challenge
pattern of cardiovascular responding, which is thought to indicate active coping and to be relatively
adaptive (e.g., Mendes et al., 2003; Tomaka et al., 1993). These results raise the intriguing possibility that
emotion regulation engendered by implicit positive evaluation of emotion regulation has the benefits but
not the costs of effective emotion regulation.

If maintained over a longer period of time (as suggested by the ER-IAT test-retest reliability of
.7), emotion regulation associated with implicit positive evaluation of emotion regulation might have far-
reaching implications for individuals’ well-being, psychosocial functioning, and health. Anger regulation
is of central importance for adaptive functioning in many domains of individuals’ lives, including daily
tasks (e.g., driving), family relationships, friendships, romantic relationships, the workplace, and politics
(e.g., Davidson, Putnam, & Larsen, 2000; Deffenbacher, Deffenbacher, Lynch, & Richards, 2003; Gross
et al., in press; Howells, 2004). In addition to functioning in various domains of everyday life, emotion
regulation has been related to psychological health outcomes such as depression or anxiety disorders
(Chemtob, Novaco, Hamada, Gross, & Smith, 1997; Gross & Mufioz, 1995; Morrow & Nolen-Hoeksema,

1990). Similarly, successful regulation of emotions might be linked to better physical health outcomes
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(e.g., Dienstbier, 1989; Uchino, Cacioppo, & Kiecolt-Glaser, 1996). In sum, individuals’ ability to
successfully execute the task of anger regulation, without incurring a cost, might have beneficial
cumulative effects in a wide range of domains.

The present findings also have implications that extend beyond the individual. The implicit
evaluation of emotion regulation that is measured with the ER-1AT seems to correspond closely to
implicit norms and regulatory goals (Rudman, 2004), which vary systematically with cultural contexts.
Such norms and goals constitute important channels through which socialization and cultures shape
individuals’ emotions (Eisenberg, Smith, Sadovsky, & Spinrad, 2004; Markus & Kitayama, 1992;
Mesquita, 2001). The fact that such deeply ingrained, culturally transmitted norms are often inaccessible
to introspection (D’ Andrade, 1984) might explain why cultural differences have been difficult to
understand using explicit measures. By providing a methodological and conceptual framework for
implicit norms and goals regarding emotion regulation, the present research provides a means of
investigating not only individual, but also cultural differences in emotional responding.

Alternative Explanations

Two important and plausible alternative hypotheses for the present results are of interest. First, it
may be that the ER-IAT corresponds to mere values about emotion regulation rather than to the skill or
the motivation to execute emotion regulation. After all, the IAT is thought to assess evaluations and
attitudes rather than skills and motivations. However, the fact that higher ER-1AT scores were associated
with lessened anger experience, angry thoughts, and a cardiovascular challenge pattern in an anger
provocation speak against this alternative explanation. It suggests that the evaluations assessed with the
ER-IAT are reliably associated with experiential, cognitive, and physiological responses in an actual
emotional situation. This finding dovetails with research on the IAT in other domains that shows that
implicit attitudes measured with the IAT predict corresponding behaviors and physiological responses
(e.q., Egloff & Schmukle, 2002; Fazio & Olson, 2003; McConnell & Leibold, 2001; Phelps et al., 2000).

Further, the fact that state self-reported emotion control was not (and even modestly negatively)

associated with ER-IAT scores might be explained by self-reported emotion control not being an accurate
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expression of participants’ actual regulatory processes. Indeed, this account is supported by the finding
that self-reported, consciously executed emotion control was not associated with self-reported experience
of anger (r = .01, p = .94) or explicit trait evaluation of emotion regulation (r = -.13, p = .42). Rather than
limiting the validity of the ER-IAT, this result suggests that participants may have very limited
introspective insight into their own regulatory processes. This finding again dovetails with research on
automaticity that suggests that many, even higher-level goals can be executed without conscious insight
into these processes (e.g., Bargh et al., 2001).

Second, it might be argued that rather than predicting emotion regulation, the ER-1AT is
associated simply with lesser emotion reactivity. Thus, participants with higher ER-IAT scores might
initially respond with less anger to the provocation, without engaging in regulatory processes. However,
the present pattern of results does not support this interpretation, because lesser anger reactivity would
lead one to expect lesser sympathetic and lesser blood pressure responses (e.g., Stemmler, 1997). In
contrast, higher ER-IAT scores were associated with greater sympathetic activation and not related to
blood pressure, rendering this alternative explanation unlikely. Together, these findings speak against two
important alternative explanations, and support the notion that ER-1AT scores are indeed associated with
regulatory processes, which are effective, automatic, and occur out of participants’ awareness.

Limitations and Future Directions

The present studies suggest a number of compelling directions for future research. In the
following section, we consider three of the most pressing of these future directions.

First, it will be important to assess the extent to which emotion regulation associated with implicit
positive evaluation of emotion regulation has comparable effects in other contexts (e.g., in situations other
than our laboratory-based anger provocations) and with other types of participants (e.g., in other age
groups, among men, and in other cultures). Our ER-IAT was not specific to either our target emotion
(anger) or to our participant group (women). Indeed, the present findings regarding automatic processes in
emotion regulation suggest the possibility that they may share operating principles with many other forms

of self-regulation. Just like negative emotions, mental processes such as thoughts or attention, and
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undesired behaviors such as binge eating or procrastination, are subject to the problem of how they can be
controlled without the often ironic and deleterious effects of deliberate control (e.g., Polivy, 1998;
Wegner, 1994). The current research dovetails with other research showing that automatic and habitual
self-control might be a very effective means of reaching desired mental processes and behaviors (e.g.,
Aarts & Dijksterhuis, 2000; Bargh et al., 2001; Fitzsimons & Bargh, 2004). It is not yet clear, however, to
what extent the present findings will generalize to other contexts, participants, and forms of self-
regulation.

Second, the present findings — in conjunction with prior research on deliberate emotion regulation
— suggest automatic emotion regulation may be a more effective and efficient way to manage anger.
However, direct comparisons of automatic and various types of deliberate emotion regulation strategies
are needed to further support this account. This will also permit a better understanding of how automatic
emotion regulatory processes relate to other adaptive regulatory strategies such as reappraisal (e.g., Gross
& John, 2003; Zillmann, 1993), constructive anger expression (e.g., Davidson, MacGregor, Stuhr, Dixon,
& MacLean, 2000), positive affective style (e.g., Davidson, 2000), or emotional intelligence (e.g.,
Feldman-Barrett & Gross, 2001; Salovey et al., 1993). For example, reappraisal and constructive anger
expression might be most successful and adaptive when they are consistent with individuals” implicit
attitudes, and as they become automatized through frequent practice.

Third, given how little is known about automatic emotion regulation processes, in future studies it
will be important to assess additional outcome measures (e.g., social functioning; startle magnitude; brain
activation). This will permit a clearer understanding of the mechanisms underlying the present effects.
While existing research on automaticity suggests some mechanisms such as the activation of implicit
goals (e.g., Banaji, Blair, & Glaser, 1997; Fitzsimons & Bargh, 2004) and implicitly activated situational
norms (Aarts & Dijksterhuis, 2000; 2003), more research is needed to clarify how some people seem to
be capable — without conscious effort — of remaining calm, cool, and collected in a powerfully negative

situation.
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Notes

YFor brevity, the terms emotion regulation or control will be used to refer to emotion down
regulation.

*We assessed explicit measures after the IAT because the purpose of the IAT measure is less
evident to participants than that of the explicit measures. This ordering therefore minimizes carry-over
from AT to the explicit measures. Moreover, research suggests that ordering of explicit and IAT
measures does not affect the means of either type of measure (Egloff & Schmukle, 2002).

We did not counterbalance the order of blocks because we were only interested in obtaining the
relative ordering of individuals’ IAT effects (cf. Egloff & Schmukle, 2002).

*In secondary analyses, it was assessed whether the type of anger induction affected the results by
entering Type of Anger Provocation as a factor, ER-IAT scores as a covariate, and measures of anger
experience, thoughts, behavior, and physiological responding as dependent variables in ANCOVAs. None
of the Type of Anger Provocation by ER-IAT interactions reached significance (all ps>.29), indicating
that the type of anger provocation did not affect results.

*Why were ER-IAT scores positively related to explicit trait emotion control but modestly
negatively related to deliberate state emotion control? Implicit and explicit trait measures might both tap
into a common source, evaluation of emotion regulation, reflected in their positive association. On the
other hand, as described in more detail in the Alternative Explanations section, state self-reported emotion
control might not be an accurate expression of participants’ actual regulatory processes.

®Correlations between change scores of self-reported anger and the other outcome measures were
as follows: self-reported relaxation experience (change scores), r=-.48, p=.001; angry thoughts, r=.36,
p=.02; anger behavior, r=.26, p=.14; SA (change scores), r=.02, p=.92; CO (change scores), r=.24, p=.14;
TPR (change scores), r=.06, p=.07.

"Because of technical problems, four participants were not recorded on the video tapes, resulting
in missing behavior codes. For three participants, HR and MAP measurements were faulty, and for six

participants, somatic activity was not recorded.
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Table 1

Items Used in the Emotion Regulation-Implicit Association Test (ER-1AT)

Emotion regulation Emotion expression Positive Negative
Controlled Expressive Pleasant Negative
Cool Emotional Good Bad
Hide Reveal Gold Gloom
Contain Disclose Honor Filth

Suppress Discharge Lucky Rotten
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Table 2
Study 1: Pearson’s Correlations Between ER-IAT Scores and Explicit Measures of Trait Emotion

Experience, Expression, Regulation, and Constructs Related to Automatic Emotion Regulation

Measure r N
Trait emotion experience Anger (STAXI) .07 231
Anxiety (STAI) .02 151
Depression (BDI) .05 165
Explicit evaluation Valuing Emotion Regulation 21*%** 241
Trait emotion expression Positive Emotion Expressivity (BEQ-PEX) -15* 243

Negative Emotion Expressivity (BEQ-NEX)  -16** 243

Trait emotion regulation Deliberate Suppression (ERQ-Suppression) 16** 243
Related constructs Identifying Emotions (TAS) .08 166
Communicating Emotions (TAS) 12 166
Defensiveness (MC) .07 236
Repression (high MC/low STAI) t=1.42% 151

Note. ER-IAT=Emotion Regulation IAT.
®Result from groupwise t-test comparing ER-IAT scores of Non-Repressors (Mean ER-IAT=-.35;
SD=.41; n=120) with ER-1AT scores of Repressors (-.20; .55; 31).

*p<.05, **p<.01, ***p<.001.
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Table 3
Study 2: Pearson’s Correlations Between ER-IAT Scores and Emotion Experience, Thoughts and
Behavior, and Cardiovascular Reactivity (All Change Scores from Baseline), Controlling for Deliberate

Control (Column 1) and Not Controlling for Deliberate Control (Column 2)

Pearson’s rs

ER-IAT ER-IAT
(Controlling for

deliberate control)

Self-reported experience Anger (0-10) -.36* -.36*
(Change scores from baseline) Relaxation (0-10) A8** 50**
Thoughts and Percentage of angry words

behavior’ in thoughts - 46** - A7**

Anger behavior

(Standardized units) -.20 -17
Cardiovascular reactivity Sympathetic activation
(Change scores from baseline)’ (Standardized units) .35* .30+
Cardiac output (I/Min) 37* 29+

Mean arterial blood pressure
(mmHg) .04 -.01
Total peripheral resistance

(dyne*sec/cmb) - 45** -43**
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Note. ER-IAT=Emotion Regulation IAT.

+p<.10. *p<.05. **p<.01. Ns=36-40 (depending on missing values).
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Figure Caption
Figure 1, Panels (a) — (c). Scatter plots of Emotion Regulation IAT Scores (Controlling for
Deliberate Control) and Anger Experience (Panel a), Angry Thoughts (Panel b), and Total Peripheral

Resistance (TPR; Panel c).
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