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Abstract

Much empirical work documents the downsides of suppressing emotions. Emerging research points to the need for a

more sophisticated and culturally informed approach to understanding the consequences of emotion regulation. To that

end, we employed behavioral, self-report, and psychophysiological measures to examine the consequences of two

types of emotion regulation (suppression and amplification) in a sample of 28 Asian Americans and 31 European

Americans. Participants were shown a neutral film and then a series of disgust-eliciting films during which they were

asked to regulate their response by suppressing or amplifying their emotional behavior (counterbalanced). Despite

self-reporting equal levels of disgust, European Americans showed greater skin conductance reactivity than Asian

Americans in both regulation conditions, but not in response to a neutral film. These findings extend work on

divergence in the consequences of emotion regulation across different cultural groups, which could help identify

optimal emotion regulation strategies for health and well-being.
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Emotion regulation has been linked to a number of important out-

comes, including well-being, social functioning, and indicators of

physical and mental health (Engebretson, Matthews, & Scheier,

1989; Gross & Mu~noz, 1995; John & Gross, 2004). Specifically,

past research has shown that suppressing one’s emotional expres-

sions (commonly referred to as suppression, expressive suppres-

sion, or emotional inhibition) is associated with negative outcomes

such as increased physiological arousal, increased risk for depres-

sion, impaired memory, disrupted interpersonal functioning, dimin-

ished expression and experience of positive emotion, decreased

immune system functioning, and decreased satisfaction with life

(Butler et al., 2003; Gross & John, 2003; Gross & Levenson, 1993;

Petrie, Booth, & Pennebaker, 1998; Richards & Gross, 2000;

Wenzlaff, Rude, Taylor, Stultz, & Sweatt, 2001). To a large extent,

these findings reflect the historical focus on individual differences

in the study of emotional reactivity and regulation (Gross & John,

2003).

Recently, there has been a call to supplement the individual dif-

ferences approach to emotion regulation with an examination of

contextual variables, especially culture (Butler & Gross, 2009;

Perez & Soto, 2011). Studies taking this approach have revealed

that the outcomes and perhaps mechanisms associated with certain

emotion regulation strategies, particularly suppression, are not uni-

versal (Butler, Lee, & Gross, 2007; Mauss & Butler, 2009; Soto,

Perez, Kim, Lee, & Minnick, 2011). This has been especially true

when comparing Western contexts/values with Eastern contexts/

values. This variation makes sense given that cultural norms within

these groups have been passed down over generations, presumably

because they are or have been adaptive within that particular cul-

tural context. Nevertheless, Western society and institutions have

typically prescribed a one-size-fits-all approach, suggesting that it

is healthier to express than to suppress emotions. Unpacking this

assumption is warranted in light of the dearth of empirical tests of

this notion and recent findings that actually challenge this idea

(Cheung & Park, 2010; Consedine, Magai, & Bonanno, 2002; Su,

Lee, & Oishi, 2013; although see Park et al., 2011 for contrasting

findings). In order to better understand the physiological conse-

quences not only of suppression, but also of emotion regulation in

general, the present study examines whether European Americans

and Asian Americans differ in their self-reported and physiological

responses to suppression and amplification of disgust in a labora-

tory setting.
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Consequences of Suppression vs. Expression

Emotionally evocative situations often elicit conscious and/or

unconscious efforts to regulate one’s emotional response (Mauss,

Bunge, & Gross, 2007). One regulation strategy involves the con-

scious effort to not let emotional experience manifest in outward

behavior (expressive suppression; Gross & Levenson, 1993, 1997).

For example, one may suppress the display of intense anger during

a fight to avoid escalation or suppress crying behavior after being

embarrassed in order to avoid garnering more negative attention.

While such a strategy may seem necessary in the moment, ample

evidence points to suppression, at best, being disruptive and, at

worst, harmful for one’s health (Brosschot, Van Dijk, & Thayer,

2007; Butler et al., 2003; Gross & John, 2003; Gross & Levenson,

1993; Pennebaker & Francis, 1996; Petrie et al., 1998; Spera,

Buhrfeind, & Pennebaker, 1994). One of the pathways proposed to

mediate the negative effects of suppression is increased physiologi-

cal arousal, particularly sympathetic nervous system arousal, which

may be induced as a result of increased psychological or physical

effort during suppression. Indeed, studies have shown that some of

the short-term responses to suppression include increased physio-

logical activation (Demaree et al., 2006; Gross & Levenson, 1993;

Krantz & Manuck 1984; Richards & Gross, 2000) and delayed

physiological recovery (Dorr, Brosschot, Sollers, & Thayer, 2007).

On the other side, expression has typically been viewed as an

adaptive emotion regulation strategy. Characterized by the open

display of one’s emotions, expression is a practice that traces its

roots to Freudian thought on the positive effects of catharsis

(Breuer & Freud, 1957; Hokanson, Willers, & Koropsak, 2006;

Pennebaker & Beall, 1986). Expression can serve multiple func-

tions. Studies on the utility of expression suggest benefits such as

decreased stress and depression, enhanced cognitive processing of

aversive memories, enhanced immune system functioning, facilita-

tion of communication, and motivating others to engage in adaptive

behaviors (Consedine et al., 2002; Pennebaker & Francis, 1996;

Pennebaker & Seagal, 1999; Polivy, 1998). Thus, expression can

assist with multiple domains of intrapersonal and interpersonal

functioning. However, the majority of findings with regards to the

consequences of suppression and expression have largely been

documented with White/European American participants. Further,

no studies to our knowledge have examined cultural differences in

suppression compared to the other end of the spectrum—an exag-

geration or amplification of emotions.

Cultural Differences in the Consequences of Emotion

Regulation

The overrepresentation of one cultural group in research on emo-

tion regulation is a critical oversight because of how culture can

shape emotional experience and expression (Markus & Kitayama,

1991). For the purposes of the current paper, we define culture as a

shared system of values, beliefs, practices, and products that shape

the individual mind and brain in a cycle of mutual constitution

(Ryder, Ban, & Chentsova-Dutton, 2011; Soto, Chentsova-Dutton,

& Lee, 2012). Thus, culture helps explain how individuals in a

group collectively subscribe to social norms and values that lead to

what is believed to be adaptive practice in that cultural context. In

the field of cultural psychology, research has particularly focused

on differences between individuals from collectivistic cultures

(e.g., East Asians) and individualistic cultures (e.g., European

Americans). Consequently, studies examining biological conver-

gence or divergence across cultures (e.g., cultural neuroscience)

often include comparisons of East Asian and European American

participants (Adams et al., 2010; Murata, Moser, & Kitayama,

2013; Tang et al., 2006). In the case of the present study, we

believe that individuals carefully selected from these two cultural

contexts (East Asian and European American) can represent

meaningful differences in beliefs and preferences about emotion

regulation, which can manifest in what is observed outwardly (self-

reported psychological experience), as well as what is measured

internally (physiological experience).

Researchers have begun to elaborate on how the extent to which

emotion regulation strategies are considered optimal or not depends

on what is culturally normative (Burns, Quartana, & Bruehl, 2007;

Lai & Linden, 1992; Markus, Mullally, & Kitayama, 1997). For

example, Soto and colleagues (2011) found that among a group of

Hong Kong Chinese, a group known to encourage use of emotion

suppression, suppression and psychological functioning were not

correlated, whereas the European American comparison group in

the study followed the typical pattern of associations described ear-

lier. Similarly, work conducted by Noh, Beiser, Kaspar, Hou, and

Rummens (1999) showed that suppression in response to perceived

discrimination was actually helpful in warding off depression for

Asians. Even the endorsement of values consistent with an Asian/

Eastern ideology of emotional restraint has been associated with an

attenuation of the negative social and physiological effects of sup-

pression (Butler et al., 2007; Mauss & Butler, 2009).

Further evidence of the importance of considering cultural

norms with regard to the relative “healthiness” of emotion regula-

tion strategies comes from research within clinical psychology.

Chentsova-Dutton and colleagues (2007, 2010) demonstrated that

what was considered unhealthy or dysregulated emotional practice

among depressed and nondepressed Asian Americans and Euro-

pean Americans was antithetical to the cultural norms of the group.

Thus, depressed Asian Americans were more likely to express their

emotions compared to nondepressed Asian Americans, whereas

depressed European Americans were more likely to suppress their

emotions compared to nondepressed European Americans. These

findings further reinforce the notion that suppression and expres-

sion may be the healthier practice among Asian Americans and

European Americans, respectively.

Engebretson and colleagues (1989) posit a similar idea about

the importance of considering normative practice in their discus-

sion of the physiological effects of suppression. Their matching

hypothesis states that the physiological consequences of suppres-

sion depend on whether a person habitually uses suppression. Here,

the variation in one’s chronic use of suppression was conceived of

as an individual difference, but it can also be due to a cultural

norm. Similarly, the “neuro-culture interaction model” (Kitayama

& Uskul, 2011) proposes that the repetition of culturally sanctioned

experiences can shape biological mechanisms, given the brain’s

plastic nature over the life span. Recent work in the area of genetics

and culture has demonstrated that culturally normative behavior

can both influence and be influenced by genetic variability, as cul-

tural values co-evolve with their physical and social environments

(Chiao & Blizinsky, 2010; Kim & Sasaki, 2012). Thus, cultural

values and norms may not only reflect social and biological differ-

ences between groups, but biological divergences between groups

may also be markers of differences in cultural values.

Empirical support for the above theories can be found in a hand-

ful studies. For example, Suchday and Larkin (2004) showed that

suppression of anger after a frustrating interaction with a confeder-

ate resulted in faster cardiovascular recovery (relative to expres-

sion) in a South Asian sample, a group whose cultural norms
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support or encourage the use of suppression. Similar divergences in

physiological responses across cultural groups were found by Dorr

and colleagues (2007) when they asked African Americans and

European Americans to inhibit or express anger after a stressful

debate (Dorr et al., 2007). African Americans who were allowed to

express their anger (relative to those who inhibited their anger)

demonstrated slower physiological recovery across a number of

sympathetic and parasympathetic indices of arousal; no such differ-

ences were observed among European Americans. Dorr and col-

leagues argue that these findings reflect societal norms which

condition African Americans to inhibit their anger displays to avoid

incurring more negativity from others. At the neurophysiological

level, Murata and colleagues (2013) found evidence that Asian

Americans, relative to European Americans, show decreased proc-

essing of emotion (as indexed by ERP responses) when asked to

suppress their emotional response. To our knowledge, the only lab-

oratory study to not find cultural differences in physiological

responses to suppression was Roberts, Levenson, and Gross (2008),

but differences between groups were hypothesized. Most previous

work has demonstrated that demographic groups with contrasting

emotion norms also show differences in emotion experience,

expression, and/or regulation (Lai & Linden, 1992; Suchday &

Larkin, 2004), and even in corresponding neural activation (Murata

et al., 2013). Thus, understanding how suppression (or emotional

expression) affects physiological responses across different cultural

groups requires further investigation.

The Present Study

The present study examines the consequences of suppressing or

amplifying emotional behavior among Asian Americans and Euro-

pean Americans. Importantly, studies falling in the domain of cul-

tural neuroscience can differ substantially in how culture can be

operationalized, ranging from status markers such as national ori-

gin (Adams et al., 2010) to racial identification (Mathur, Harada, &

Chiao, 2012) to behavioral indicators of culture such as native-

language usage (Tang et al., 2006). Because we were particularly

interested in capturing representatives of two broad cultural groups

whose traditional values regarding emotion expression and regula-

tion are quite distinct, we employed stringent criteria that made use

of behavioral markers of cultural orientation, family origin criteria,

and self-identification to operationalize our cultural groups. These

criteria are outlined in the methods and are meant to increase the

likelihood that the cultural groups studied reflect the traditional

norms and values associated with their respective cultural heri-

tages, which include differential preferences for the suppression

(among Asian Americans) and expression (among European Amer-

icans) of emotion as described above.

To induce emotion we used a common paradigm using disgust-

eliciting films (Demaree et al., 2006; Kunzmann, Kupperbusch, &

Levenson, 2005; Roberts et al., 2008). In order to examine a full

range of emotional responses, measures from three response chan-

nels of emotion were collected: (a) emotional behavior during the

films, (b) self-reported emotion ratings after the films, and (c)

physiological responding (cardiac interbeat interval [IBI] and skin

conductance level [SCL]) before and during the films. We chose

disgust because this induction has elicited similar and strong levels

of subjective emotional experience across cultural groups in other

studies (e.g., Roberts et al., 2008). The lack of cultural differences

in self-reported disgust in prior research may be due to the largely

visceral nature of disgust and/or the relatively more private aspect

of self-reporting emotion (versus facial displays), which may leave

less room for cultural influence. By using a paradigm that was

likely to induce similar levels of subjective experience even while

manipulating facial behavior, we were able to examine physiologi-

cal differences specifically due to emotion regulation, rather than

to differential responses to the emotion induction itself (such as

reported by Mauss, Butler, Roberts, & Chu, 2010).

For the present study we were particularly interested in the

effect of instructions to either suppress or amplify emotional

behavior in response to the films (i.e., instructed regulation). By

including a condition that focuses on a regulation strategy that con-

trasts with suppression, we could more clearly differentiate findings

due to suppression, in particular, or emotion regulation, in general.

Amplification also may be considered similar to “expression” but

in a more extreme form that still requires regulation (“up-” rather

than “downregulation”; Demaree et al., 2006), which again makes

it possible to compare the physiological correlates of two regula-

tion strategies, rather than one regulation strategy (suppression)

and a “natural” condition (expression) as often is done. Impor-

tantly, while past studies have included amplification conditions in

their manipulations (Demaree et al., 2006; Kunzmann et al., 2005),

these studies did not examine cultural differences in the response to

amplification.

Hypotheses. We expected that the experiential (self-report)

response to suppression would not differ between Asian Americans

compared to European Americans, consistent with prior studies

examining disgust (Tsai, Chentsova-Dutton, Freire-Bebeau, &

Przymus, 2002) and disgust suppression (Roberts et al., 2008) in

these groups, and given the powerful nature of the stimuli used here

as well as the more private nature of self-report (relative to behav-

ior). In contrast to the expected similarities in self-reported disgust,

we hypothesized differences in physiological reactivity during sup-

pression, such that European Americans were expected to show

greater physiological reactivity than Asian Americans. Specifically,

we predicted greater increases in SCL and smaller increases in IBI,

relative to baseline responding. This latter prediction was based on

the fact that cardiac deceleration (slower heart rate), as reflected by

increases in IBI, typically characterizes responses to the type of dis-

gust elicited by our films, but suppression is typically associated

with greater sympathetic activation, which should mitigate the car-

diac deceleration associated with disgust. This hypothesis is consist-

ent with the findings from some previous studies (Lai & Linden,

1992; Suchday & Larkin, 2004;) and the theoretical premise that

suppression of emotional behavior should be more physiologically

taxing for European Americans relative to Asian Americans, given

the relative emphasis on cultural moderation within the latter group

(Mauss et al., 2010; Soto, Levenson, & Ebling, 2005).

Similarly, in the amplification condition we expected to find no

differences in the subjective report of emotion, based on previous

work by Demaree and colleagues (2006) demonstrating that ampli-

fication of facial behavior was not associated with a change in self-

reported emotional responses to disgust eliciting films. Thus, we

expected that members of both groups would be able to comply

with the amplification instructions equally well. However, we

expected Asian American participants to show greater physiological

reactivity relative to European Americans (i.e., greater increases in

SCL, and smaller increases in IBI), because exaggeration of emo-

tional behavior should be less taxing for European Americans given

the relative emphasis in Western culture on the open expression of

emotions (Bellah, Madsen, Sullivan, Swindler, & Tipton, 1985).

In other words, the hypotheses above predict an interaction of

culture and emotion regulation condition, taking into consideration
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that Asian Americans and European Americans endorse contrasting

norms around the experience and regulation of emotion (e.g.,

Mauss et al., 2010; Tsai, 2007), and are therefore not expected to

have comparable physiological consequences when asked to regu-

late their emotions. Group differences emerging at the physiologi-

cal level, but not at the self-report level would constitute evidence

of potential cultural differences in brain–behavior relationships.

Method

Participants

The final sample consisted of 59 undergraduate students recruited at

a large university in the northeastern United States, 28 Asian Ameri-

can (13 female) and 31 European American (19 female). Missing

demographic data prevented us from obtaining the ages of 18 of our

participants; the ages of the remaining participants ranged from 18

to 34 years, with a mean of 19.51. A demographic screener survey

was used to determine participant eligibility (see below) for both

the Asian American and European American groups. Similar to the

criteria employed in other studies of culture and psychophysiology

(see Soto & Levenson, 2009 and Soto et al., 2005), we relied on

several pieces of culturally relevant information, including behav-

ioral information, to go beyond racial or ethnic self-identification to

characterize our groups. All participants were either recruited from

introductory psychology classes and compensated with course credit

or recruited from the general campus community and paid $18 for

their participation. All procedures were approved by the university’s

institutional review board and conducted in accordance with the

American Psychological Association’s ethical standards.

Eligibility Criteria. European Americans must have been born

and raised in the United States and had to self-identify as White or

European American. Participants’ parents and grandparents also

had to report being born in the United States and identify as White

or European American (for a more in-depth discussion of these cul-

tural criteria, see Soto et al., 2005). In addition, European Ameri-

can participants had to report being of Christian or Catholic

religion, or growing up with these religions being practiced in their

households. Finally, participants had to report that over 50% of

their friends while growing up and over 40% of their neighborhood

while growing up were of European American background.

Asian American participants had to self-report their ethnicity as

Asian or East Asian (e.g., Chinese, Korean, Japanese, and Viet-

namese) and have been born either in an East Asian country or in

the United States. South Asian participants from countries such as

India, Pakistan, or Bangladesh were not eligible. In addition,

participants’ parents and grandparents also had to meet the same

birth-country requirements. Furthermore, participants had to be

conversant, though not fluent, in both English and in the Asian lan-

guage of their culture of origin. There were no religious criteria for

the Asian American participants. The criteria around childhood

friends and neighborhood were also not applied to this group

because immigrant populations may have limited choice as to

where they geographically settle and therefore this may have been

an unrealistic standard for the Asian American participants in the

community from which participants were sampled.

Procedures

Participants arrived at the lab room, gave informed consent, and sat

in a comfortable chair 3 feet away from a 19” LCD monitor. The

monitor was connected to a computer running E-prime software to

collect self-report responses and to present instructions and stimuli

for the experiment. An experimenter of the same gender applied

the physiological sensors before the film presentations began.

Participants watched a total of five film clips previously used in

emotion regulation research (Gross & Levenson, 1993; Kunzmann

et al., 2005). Before each film, participants were presented with a

brief fixation cross followed by directions to “clear your mind of all

thoughts, feelings, and memories.” The screen then remained blank

for 1 minute, serving as the prefilm baseline period. Next, directions

instructed participants to watch the film carefully and to alert the

experimenter if they find the film “too distressing,” in which case the

film was stopped. After each film, the screen remained blank for 2

minutes, serving as the recovery period, followed by the self-report

measure of emotion. All films were between 52 and 62 seconds in

duration, with the exception of the first film which lasted 22 seconds.

Film 1 was the same across all participants and was a neutral

film (seagulls flying over a beach). Film 5 was also the same across

all participants and was a relaxation film (depicts various animals

in nature). Films 2–4 were the disgust films. The first disgust film

(Film 2) always depicted an eye operation and was not associated

with any specific emotion regulation instructions (i.e., “watch”

condition). The next two films were of a burn victim’s skin graft

and an arm amputation. The order of regulation instructions and

the actual film presentation for films 3 and 4 were counterbalanced.

The instructions to amplify [suppression instructions in brackets]

emotions were: “This time, if you have any feelings as you watch

the film clip, try your best [not] to let those feelings show. In other

words, as you watch the film clip, try to behave in such a way so

that a person watching you would clearly [not] know how you

were feeling. To summarize, as you watch the film clip, try to

show [hide] your feelings as much as you can.”

Measures and Data Reduction

Self-reported emotional experience. Immediately after the 2-min

recovery period for each film, participants were asked to use a 9-

point Likert scale (0 5 none and 8 5 the most in my life) to rate their

current experience of 16 different emotions: amusement, anger,
arousal, confusion, contempt, contentment, disgust, embarrassment,
fear, happiness, interest, pain, relief, sadness, surprise, and tension.

Previous work has used this rating scale to measure the experience

of specific emotions (Ekman, Friesen, & Ancoli, 1980; Gross &

Levenson, 1993). The emotion ratings were collected after the recov-

ery period, as opposed to immediately after the film, in order to

allow participants’ physiology to return to baseline naturally. Only

the self-report ratings of disgust were used for the present study.

Emotional behavior. In order to collect data on participants’

emotional behavior, video cameras recorded participants’ face and

upper torso during all the film trials. Trained research assistants (3

female European Americans, 4 male European Americans), blind

to participant condition, rated the intensity of participants’ disgust

displays during each of the three disgust films using a 4-point

Likert scale (0 5 not at all, 1 5 low, 2 5 medium, 3 5 high). Facial

behavior during the neutral and relax films were not coded due to

the low base rate of any emotional behavior at all. Additionally, the

raters noted whether participants asked to stop a film (see proce-

dures). Research assistants were trained using the Facial Action

Coding System (Ekman & Friesen, 1978) to identify typical facial

movements indicative of disgust. Intraclass correlation coefficients

(ICCs) were calculated to test the interrater reliability of the
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research assistants’ ratings. Interrater reliability was adequate for

the ratings of disgust (ICCs ranged from .73–.77 across conditions).

The scores across the seven raters were averaged for a final rating

of participants’ disgust behavior.

Psychophysiological measures. Electrocardiography (EKG) and

SCL were recorded using a Mindware impedance cardiograph

(MW2000) in conjunction with a BiopacVC MP150 device consisting

of an eight-channel polygraph and a microcomputer. All physiologi-

cal data were collected second-by-second using AcqKnowledgeVC

data acquisition software and analyzed using Mindware BiolabVC

software. EKG, which provides a measurement of cardiac activity,

was measured through three Biopac pregelled, self-adhering, dispos-

able electrodes placed at three locations on the torso: the right clavi-

cle at the midclavicular line, just above the last bone of the rib cage

at the left midaxillary line, and just below the last bone of the rib

cage at the right midaxillary line (ground electrode). From the EKG

signals, we derived the cardiac IBI. IBI is calculated as the elapsed

time between heartbeats in milliseconds (ms). Thus, longer IBIs

(reflected by higher values) are indicative of slower heart rate (HR)

or lower physiological arousal. We used IBI as our metric instead of

HR for consistency with our and others’ prior work (e.g., Demaree

et al., 2006; Roberts et al., 2008) and given that at least one of our

films was quite short (only 22 sec).

SCL provides an index of sweat gland activity at the surface of

the skin in microsiemens (mS). This index was measured using two

reusable electrodes filled with isotonic recording gel that were placed

on the middle phalange of the first and third fingers of the nondomi-

nant hand, and secured with Velcro straps and medical tape.

Increased physiological arousal is indicated by higher levels of SCL.

Mean reactivity levels were calculated for both IBI and SCL by

subtracting the mean of the 1-minute prefilm baseline from mean

responses during each film. For IBI, negative IBI change scores indi-

cate less time between heartbeats (faster heart rate or cardiac acceler-

ation) in response to the film relative to the preceding baseline.

Conversely, positive change scores indicate greater time between

heartbeats during the film (slower heart rate) relative to the preceding

baseline period and thus a cardiac deceleration—a typical response

associated with disgust. Therefore, positive change scores for IBI

reflect the expected response to disgust, with higher positive scores

indicative of a stronger response. To the extent that regulation indu-

ces greater sympathetic activation, we therefore would expect smaller

increases in IBI—namely, smaller yet still positive values—in the

regulation conditions (and qualified by interactions with culture). For

SCL, positive change scores indicate greater SCL activation during

the film relative to the preceding baseline period—which is the typi-

cal response to disgust for SCL—whereas negative change scores

indicate less activation to the film. These change scores allowed us to

account for individual differences in baseline IBI and SCL.

Data Analytic Approach

Our first step was to conduct a manipulation check by comparing

the emotional behavior of participants in the watch condition and

the two regulation conditions (there were no behavioral data for the

neutral film condition). Successful implementation of the manipu-

lation would predict that behavioral expressions of disgust would

be highest in the amplification condition and lowest in the suppres-

sion condition, with the watch condition falling in between.

Next, to examine differences in self-reported disgust and physiol-

ogy we employed a 2 (Culture: Asian American, European Ameri-

can) 3 3 (Condition: neutral, suppression, amplification) repeated

measures analysis of variance (ANOVA) with emotion regulation

condition as a within-subjects variable and culture as a between sub-

jects variable for self-reported disgust and each of our physiological

measures (IBI and SCL change scores). We expected to find no dif-

ferences in self-reported disgust, but hypothesized a Culture 3 Con-

dition interaction for physiology, whereby cultural differences would

emerge in the regulation conditions, but not the neutral film

condition.

We included the neutral film as the comparison of choice in these

analyses so that we could examine the effects of regulation versus no

regulation, given that the neutral film was not likely to evoke any

significant negative emotion and would therefore be unlikely to

result in any regulation efforts. By contrast, the watch condition was

expected to be a powerful disgust elicitor which may or may not

have triggered spontaneous or automatic regulation efforts (Mauss

et al., 2007). We ran a duplicate set of analyses for self-report and

physiology that also included the watch condition and our main

effect and interaction results as reported here were unchanged.

Finally, across the different sets of analyses there were different

degrees of missing data. In general, missing data were due largely

to hardware and/or software malfunction or experimenter error that

affected either self-report, behavioral, or physiological data. These

errors were distributed equally across the two groups. This resulted

in specific analyses having between 21 and 31 participants per

group for the different comparisons made (i.e., total sample size for

the analyses ranged from N 5 44 to N 5 59, where the latter

reflects the complete sample).

Results

Manipulation Check: Emotional Behavior

In order to gauge the success of the emotion regulation manipulation,

we analyzed participant disgust behavior using repeated measures

ANOVA, with condition (watch, suppression, amplification) included

as a within-subjects variable. This analysis revealed a significant con-

dition effect, F(2, 106) 5 31.58, p< .001, g2 5 .37. Overall, partici-

pants were following the directions of the manipulation: the least

amount of disgust was displayed in the suppression condition

(M 5 .33, SD 5 .67), the most disgust in the amplification condition

(M 5 1.47, SD 5 .98), and an intermediate amount during the watch

condition (M 5 .89, SD 5 .97). However, these effects were qualified

by a significant Culture 3 Condition interaction, F(1, 106) 5 4.18,

p 5 .02, g2 5 .03. Follow-up pairwise comparisons revealed that

European Americans displayed more disgust (M 5 1.71, SD 5 1.04)

in the amplification condition than Asian Americans (M 5 1.09,

SD 5 .88), t(53) 5 2.37, p 5 .02, d 5 .62. The two groups did not dif-

fer in the watch and suppression conditions. There was no main effect

of culture, F(1, 53) 5 1.83, p 5.18, g2 5 .03. Thus, the manipulation

worked as expected, with the amplification condition perhaps work-

ing particularly well for European Americans.

Self-Reported Disgust

Asian Americans were expected to report equal levels of disgust rel-

ative to European Americans in both the suppression and amplifica-

tion conditions, given that the manipulation only targeted behavioral

expression and not subjective experience. We conducted a 2 (Cul-

ture: Asian American, European American) 3 3 (Condition: neutral,

suppression, amplification) repeated measures ANOVA with emo-

tion regulation condition as a within-subjects variable to test this

hypothesis. As noted earlier, we included the neutral film in these
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and all further analyses given the potential difficulty in interpreting

findings from the “watch” condition. In support of our hypotheses,

there was not a significant Culture x Condition interaction, F(2,

92) 5 .99, p 5 .38, g2 5 .02, nor was there a main effect of culture,

F(1, 46) 5 .27, p 5 .61, g2 5 .01. There was, however, a significant

main effect of condition, F(2, 92) 5 44.03, p <.001, g2 5 .37. Fol-

low up tests indicated that participants reported feeling significantly

more disgust in the suppression (M 5 2.63, SD 5 2.45) than the neu-

tral condition (M 5 .40, SD 5 .82), t(47) 5 6.77, p< .001, and more

disgust in the amplification (M 5 2.83, SD 5 2.45) than the neutral

condition, t(47) 5 7.54, p< .001. There were no differences in self-

reported disgust between the suppression and amplification condi-

tions, t(47) 5 1.12, p 5 .27. Thus, these analyses confirmed our

expectation that the disgust films would elicit more disgust than the

neutral clip, and that the subjective experience of disgust would not

vary by cultural group in either regulation condition.

Physiological Reactivity

Before proceeding with our main physiological analyses, we first

tested for baseline differences in IBI and SCL between groups in

order to understand the nature of any preexisting differences in

resting physiology. There were no cultural group differences in IBI

during the resting baselines prior to the neutral film or either of the

regulation films (all ps> .34). In contrast, European Americans

showed higher SCL than Asian Americans during all three prefilm

baselines (all ps< .005). As noted earlier, our primary analyses

used change scores (from baseline to the film) to examine physio-

logical reactivity, allowing us to account for preexisting individual

or group baseline differences.

Next, two 2 (Culture: European American, Asian American) 3

3 (Condition: neutral, suppression, amplification) repeated meas-

ures ANOVAs with condition as a within subjects factor were con-

ducted using the IBI and SCL change scores as the dependent

variables. Contrary to our hypotheses, the analysis of the IBI

change scores revealed no Culture 3 Condition interaction, F(2,

86) 5 .02, p 5 .98, g2< .001. There was also no main effect of cul-

ture, F(2, 43) 5 .18, p 5 .67, g2< .001. However, analyses of the

IBI change scores yielded a significant main effect of condition,

F(2, 86) 5 20.47, p< .001, g2 5 .32. Follow up analyses revealed

that the IBI change scores were significantly lower in the neutral

condition (M 5 220.96, SD 5 41.6) relative to the suppression con-

dition (M 5 41.59, SD 5 58.66), t(44) 5 25.94, p <. 001 and the

amplification condition (M 5 7.84, SD 5 59.01), t(44) 5 22.85,

p< .01. There was also a significant difference in IBI change

scores between suppression (M 5 39.59, SD 5 61.24) and amplifi-

cation (M 5 7.71, SD 5 60.55), t(47) 5 3.97, p< .001. The nega-

tive change score in the neutral condition relative to the positive

change scores in the two regulation conditions indicates that partic-

ipants showed a cardiac acceleration (increased heart rate) from

baseline to film in the neutral condition. Participants demonstrated

a pronounced cardiac deceleration in the suppression condition and

a significantly smaller cardiac deceleration in the amplification

condition. Therefore, we see an IBI response that is consistent with

disgust in the two regulation conditions (i.e., slower heart rate) and

this pattern does not vary by cultural group (see Figure 1a).

Consistent with our hypothesis, analyses of the SCL change

scores yielded a significant Culture 3 Condition interaction, F(2,

88) 5 4.75, p 5 .01, g2 5 .10. This significant interaction qualified

a significant effect of condition, F(2, 88) 5 9.84, p< .001, g2 5 .18

and a marginal main effect of culture, F(1, 44) 5 3.58, p 5 .07,

g2 5 .08. To further unpack the interaction, follow-up pairwise

comparisons by group revealed that although there were no cultural

group differences in SCL change scores in the neutral condition

(M 5 .02, SD 5 .13 for EA vs. M 5 .07, SD 5 .24 for AA),

t(55) 5 0.94, p 5 .35, d 5 0.05, European Americans showed

higher SCL reactivity (i.e., greater activation during film relative to

baseline) than Asian Americans both in the suppression condition

(M 5 .19, SD 5 .23 vs. M 5 .05, SD 5 .14), t(39.8) 5 2.57, p 5

.01, d 5.14, and in the amplification condition (M 5 .24, SD 5 .21

vs. M 5 .11, SD 5 .13), t(45) 5 2.52, p 5 .02, d 5 .13. Although we

did not make predictions about the relative change in physiology

from the neutral to the regulation conditions within subjects, we

examined these means within each group to further understand the

pattern of physiological reactivity. European Americans demon-

strated significantly greater SCL reactivity during suppression

(M 5 .19, SD 5 .23) relative to the neutral condition (M 5.02,

SD 5 .14), t(23) 5 3.79, p 5 .001, d 5 .18, and during amplifica-

tion (M 5 .23, SD 5 .22) relative to the neutral condition,

t(23) 5 4.93, p < .001, d 5 .22. No difference in SCL reactivity

was observed between suppression and amplification for European

Americans. Among Asian Americans the change in SCL reactivity

was not significantly different among any of the three conditions

(see Figure 1b).

Additional Analyses: Correlations Among Emotion

Measures

The divergence in physiological findings between European Amer-

icans and Asian Americans relative to the lack of differences in

expressed disgust behavior and self-reported disgust suggested that

the degree of coherence between physiology and these other chan-

nels may vary across cultural groups. Although our sample was

rather small for correlational analyses of this type, we conducted

an exploratory examination of the degree of coherence between

physiology (IBI and SCL change scores) and disgust behavior and

self-report by condition separately for each group. For European

Americans, more disgust behavior during the suppression condition

was related to greater SCL change in response to the suppression

film, r(24) 5 .48, p 5 .02, and to smaller IBI change scores,

r(24) 5 –.48, p 5 .02, indicating relatively faster heart rate (either

cardiac acceleration or less cardiac deceleration). For Asian Ameri-

cans, disgust behavior during the suppression condition was unre-

lated to either SCL change, r(19) 5 .14, p 5 .58, or IBI change,

r(20) 5 –.18, p 5 .46. Disgust behavior during amplification was

not related to physiology for either group (all ps> .26). Similarly,

self-reported disgust during suppression and amplification was

unrelated to physiology in their respective conditions across both

groups (all ps >.26).

Discussion

The current work sought to extend the small but growing body of

research examining how engaging in particular emotion regulation

strategies might relate to different physiological consequences for

European Americans and Asian Americans in an experimental set-

ting (Butler et al., 2007; Mauss & Butler, 2009; Soto et al., 2011).

In the present study, we included an opportunity for participants to

downregulate their emotional behavior (suppression) and also

upregulate their emotional behavior (amplification). Including both

of these regulation conditions was critical to the interpretation of

our findings, as we found evidence of divergence in physiological

responding to both suppression and amplification, suggesting that

any regulation effort might lead to physiological divergence
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between these two groups. The fact that these physiological differ-

ences emerged in conjunction with no differences in subjective

reports provides preliminary evidence of cultural differences in

brain–behavior relationships.

Cultural Differences in Suppression and Amplification

In support of our hypothesis, European Americans experienced

greater SCL reactivity (greater increases in skin conductance levels

from baseline to film) compared to Asian Americans during the

suppress condition. This finding is consistent with the notion that

suppression is nonnormative for European Americans and thus

should be more taxing (Engebretson et al., 1989). We found this

despite evidence that the subjective reports and behavioral expres-

sions of disgust did not differ across groups in the suppression con-

dition, consistent with previous research (Roberts et al., 2008).

Importantly, these differences in SCL reactivity were above and

beyond the observed baseline differences between the two groups.

Therefore, while baseline differences between the two groups could

be attributable to factors such as skin pigmentation differences—
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Figure 1. (a) Mean change in IBI responses (ms) from baseline to film during neutral, suppression, and amplification conditions for Asian Americans

and European Americans. Negative scores reflect decreases in IBI from baseline to film, indicating cardiac acceleration (faster heart rate). Positive

scores reflect increases in IBI from baseline to film, or cardiac deceleration (slower heart rate). (b) Mean change in SCL responses (mS) from baseline

to film during neutral, suppression, and amplification conditions for Asian Americans and European Americans. Positive scores indicate increases in

SCL response from baseline to film, and therefore greater sympathetic activity.
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even though such differences have been found more consistently

when comparing European Americans with African Americans

(Bouscein, 1993), rather than with Asian Americans (see Levenson,

Soto, & Pole, 2007)—it is unlikely that the SCL differences in

response to the regulation films were due to race-based, rather than

culture-based, differences.

Contrary to our hypothesis, when examining change in cardiac

IBI from baseline to film, we did not find evidence of greater phys-

iological activation associated with suppression for European

Americans relative to Asian Americans. These findings also repli-

cate those of Roberts and colleagues (2008) who examined four

different ethnic groups in their response to disgust and found no

differences across groups. Thus, it is possible that the cardiac

response to suppression may be less susceptible to variation across

cultural lines, at least when it comes to suppressing disgust,

whereas electrodermal responses may be more sensitive.

With regard to the physiological responses during amplifica-

tion, we again found that European Americans showed signifi-

cantly greater SCL reactivity than Asian Americans, and that

there were no differences between groups in IBI. The SCL find-

ing ran counter to our prediction that Asian Americans would

demonstrate greater increases in SCL relative to European

Americans during amplification because strong expression of

emotions is inconsistent with the norms of this group (Markus &

Kitayama, 1991; Tsai, 2007). One possible explanation for this

difference in physiological responding is that it reflects greater

physical exertion associated with European Americans’ greater

facial disgust behavior relative to Asian Americans in the ampli-

fication condition. This rationale, however, is inconsistent with

the fact that European Americans also showed greater SCL reac-

tivity in the suppression condition, during which the groups

showed no differences in expressive behavior.

Another possibility suggested by the pattern that groups showed

SCL differences in the suppression and amplification conditions

but not the neutral condition is that instructed regulation, in gen-

eral, may be more cognitively taxing or psychologically effortful

for European Americans whose emotional norms encourage free

(as opposed to regulated) expression. Adjusting one’s emotions due

to external demands is far more common among Asian Americans

(e.g., to maintain interpersonal harmony; Markus & Kitayama,

1991) and may thus be less psychologically taxing or effortful.

This is consistent with previous findings pointing to neurophysio-

logical divergence during suppression between these two groups

(Murata et al., 2013). Therefore, the SCL findings may represent

another true divergence in the physiological consequences of exter-

nal demands for emotion regulation. This conclusion is somewhat

bolstered by the findings that SCL and disgust behavior demon-

strated good coherence in the suppression condition for European

Americans, but not for Asian Americans. That this pattern of differ-

ent SCL results was found among two cultural groups that, in the

present sample, likely possessed several commonalities given their

shared environmental context (e.g., both living and attending col-

lege in a predominantly White, rural setting) suggests that a com-

parison of groups in more disparate contexts (e.g., European

Americans in the United States and Asians in Asia) could yield

even greater divergence in physiology.

Somewhat unexpectedly, we found that European Americans

displayed higher amounts of disgust behavior than Asian Ameri-

cans when asked to amplify their disgust expression. We expected

that the artificial quality of the instructed changes in expressive

behavior would lead to similar degrees of expressive behavior.

However, European Americans may simply be more comfortable

and practiced at providing clear and unambiguous displays of their

emotions given cultural norms within this group (Bellah et al.,

1985). Although we do not believe exaggerated expression is the

same as routine or even disinhibited emotion expression, it perhaps

is more similar to a normative model of free expression than a

norm of emotion suppression or moderation would be. Thus, our

instructions may simply have provided a platform for European

Americans to demonstrate this more practiced skill of emotion

expression, and may have been a greater challenge for the Asian

Americans in our sample, especially given that all of our behavior

coders were European American.

The Physiology of Suppression and Amplification

It is worth noting that across both groups, examination of the

IBI data demonstrated a familiar pattern of change in physiolog-

ical response during disgust relative to a neutral film (i.e.,

greater cardiac deceleration from baseline to film; Demaree

et al., 2006; Kunzmann et al., 2005). Furthermore, the increased

magnitude of deceleration during the suppression condition rela-

tive to the amplification condition is also consistent with prior

data indicating that suppression is associated with slowing of the

heart when compared to those who are able to express them-

selves freely (Gross & Levenson, 1993, 1997). Somewhat in

contrast to the findings by Kunzmann and colleagues (2005) and

Demaree and colleagues (2006), however, we also saw a cardiac

deceleration in the amplification condition as opposed to a car-

diac acceleration, albeit a less pronounced one. We suspect that

our findings reflect the counteracting effects of a pronounced

subjective experience of disgust (as indicated by the self-report)

which would be associated with a strong cardiac deceleration,

coupled with sympathetic activation associated with amplifica-

tion (leading to cardiac acceleration).

The pattern of change in SCL from baseline to film in the neu-

tral, suppression and amplification conditions was consistent with

previous literature for European Americans, but not for Asian

Americans. Studies of both suppression and amplification have

largely pointed to increased skin conductance associated with both

of these regulation strategies, although this response may vary

depending on the specific emotion studied (Gross & Levenson,

1997). The lack of difference in SCL change scores between the

suppression and amplification conditions, as shown by both groups

in our sample, is also a point of continuity with the findings of

Kunzmann and colleagues (2005). Thus, when taken as a whole,

findings from our European Americans show much agreement with

previous studies examining the physiological consequences of sup-

pression and amplification, but the pattern of SCL reactivity (or

lack thereof) among Asian Americans represents a departure from

previous literature.

Limitations and Future Directions

One possible concern regarding our data is that the final sample

may have ultimately been too small. Missing data resulted in the

exclusion of participant data which compromised our power. Thus,

estimates of effect size provided in this study may be more inform-

ative than the actual tests of significance. That said, our sample

size per cell is still slightly larger than the sample size per cell used

in previous studies using a similar methodology, but with a

between group design (see Demaree et al., 2006). Our use of a

within-subjects design therefore helps to compensate for the loss in
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power resulting from missing data, and our power may therefore be

quite comparable to that reported in previously published work.

Several issues related to the psychophysiological findings are

worth noting. First, as is common with psychophysiological stud-

ies, findings were not consistent across our two measures (SCL and

IBI) suggesting that additional research using multiple physiologi-

cal indicators may be useful for understanding the specific channels

for which the consequences of emotion regulation converge and

diverge across cultural groups. Second, although accounted for in

our primary analyses, the presence of consistent baseline differen-

ces in SCL between European Americans relative to Asian Ameri-

cans might be indicative of other trait differences related to

reactivity between our groups that may have indirectly influenced

our findings. Third, our findings cannot fully disentangle what part

of the physiological response was due to the often-potent response

elicited by disgust and what part was due to the instructed behav-

ioral regulation (Kappas, 2011). This also limited our ability to use

the “watch” condition (a disgust film without regulation instruc-

tions) as a point of comparison, given that spontaneous regulation

may have been occurring during this viewing. Being able to more

definitively separate these aspects of the physiological emotional

response would be a difficult but worthwhile endeavor.

From an emotion research perspective, we felt that a

strength of our study was its inclusion of both suppression and

amplification in the same study. Nevertheless, it may also be

fruitful to study additional forms of emotion regulation in

future research. For example, examining the consequences of

reappraisal versus suppression may be an interesting compari-

son. We suspect that such a study would reveal few or no group

differences in physiological reactions to reappraisal, given that

there appears to be greater consistency in how Asian and Euro-

pean American groups endorse the use of this strategy relative

to suppression (see Soto et al., 2012); the subjective or behav-

ioral consequences of reappraisal might, however, reveal subtle

differences. Future work should also include specific measures

about emotion values and beliefs in order to understand more

fully the influence of culture on the hypothesized mechanisms.

Although we employed careful eligibility criteria, we also

relied on cultural group membership to reflect these beliefs.

Finally, although the focus of this research was on cultural dif-

ferences in the consequences of emotion regulation, the lack of

attention to gender remains a limitation of the present study.

Given strong gender norms around appropriate displays and

experiences of emotion, examining the effects of gender and

possible interactions between culture and gender would be pru-

dent for future studies.

Conclusion

The current work demonstrates some of the complexity involved in

investigating the consequences of emotion regulation given the

existence of contrasting cultural norms around emotions and their

expression. Although any given emotion regulation strategy may

be considered normative and adaptive for a particular group, how

those benefits are manifested may be equally diverse, which high-

lights the importance of employing a mixed methods approach to

capturing the effects of emotion regulation. Further, our work high-

lights the importance of examining the variation in physiological

response due to cultural factors. Ultimately, we saw some support

for the predictions regarding suppression’s benefits for Asian

Americans. This relative benefit, in the form of reduced physiologi-

cal reactivity, appears to extend to other types of emotion regula-

tion as well. Had we only examined European Americans (or Asian

Americans), we may have incorrectly come to the conclusion that

engaging in either expressive suppression or amplification is

“universally” associated with heightened SCL arousal (or no

change at all). Thus, the subtle nuances that were captured by our

cultural comparison can have a drastic impact on interpretation of

data. Theories regarding the consequences of emotion regulation

strategies should therefore account for the diversity of cultural

norms surrounding emotion and consider multiple outcomes related

to the enactment of emotion regulation strategies, given that the

current study showed that groups feeling similarly may neverthe-

less diverge in their physiological manifestations of those same

emotional experiences.
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