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Abstract

One of life's great challenges is suecessiully regolating emations. Do sume emotion regulition strategies luve more o
recurmmicnd them than others? Aceording @ Gross's (1998, Review of General Pavciologv, 2, 271-299) provess model
of crmation regulation, strategies that act carly in the emetion-generative process should have a diftorent profile of
comseduences Urin siratesies that act liter on. This review Tocases on two comrmenly wsed strategies for down-resulating
crmotion. The fivst, reappraisal, comes carly in the emotion-generative process. [0 consists of changiug the way o
Sttt is construed so as o decrense s emotional ivpact, The secoml. suppression, coimes Jater in the emotion-
gongrative process. [t consists of inhibiting the outward signs of mner feelings. Txperimental and individual-differnee
studies find reappraisal s often more effective than suppression. Reapprasal decreases emotion experience and
behavigral expression, and bas pe mpuct on memory. By copirast, sappression decreases behavion) expression, bl
futily to decteise emotion experience, und actually impaics memory, Suppression dlse inereases physiological cesponding
for suppressors and their socinl parmers, This review concludes with u consideration of five important dicections for

futnre research on emotion regolarion processes.

Deseriptors: Emotion, Regulation, Supprassion, Reappraisal

Emotions represent the “wsdom of the agos™ (Lazaus, 1991,
[ 8200, providing time-tested responses to reeurrent adaprive proh-
letny, Importantly. however, emotions do not loree us Lo respond in
certain ways, they only make it more likely we will do so, Tl
nalleabiliy penoits us to rexulate our ewonons. When afiaid, we
may il but do not always do so. When angey, we may sivike, but
do not always do so, And wheo amused, we may laogh. bt do not
dlways do so. How we regulate eur emotions matkers: Our well-
heing 15 inextricably linked to our emotions.

The study ol emation regulation has roals that go Back over o

century o sanly psyehounalytc theorang stbout the nature ol

prycholuzical defenses (Breusr & Frewd, 1895/ 1U8T, Frawd, 1996).
A second—and related—rriburary has been the stress and coping
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tadivon (Lacaras, 1906: Lazarus & Folkman, 18841, Together,
these pionecring theoretical ctforts laid the groundwork for con-
lemporary empirical work on emotion regulation in hoth children
(Mhnnpson, 1993 and adults (Gross, 199801 1o the following
sections, [t discuss delfinitional ssues assoctated with emution
reculation, and préesent » process model of emation regulation tha
provides o overarching conceptual framewuork, This framework
siggests thar datferent formms of emotion egulation should have
different consequences. In the subsequent sections, T then focus on
the wfestive, cogaitive, and social consequences o bwa cammonly
wsed forms ol emoton down-regulation. The linsl, teappraisal,
involves chamging bow we think dbout @ stwativn in order o
decrease irs emotional impact. The second. suppression. involyves
inhiblting ongoing emotion-expeessive behavior Finally, | sugpest
several divegtions for ot rescarch,

Emotion and Emotion Regulation

Cmaotions avise when semething important to us is at stake. Some-
timuk, emations are riggened virually automanically, such as when
we reeail teartully from g snake (LeDoux, 1995%) Ar ather times,
emotions arise anly after considerable meaning analysis, such us
when we grow angry aller hewring o belitling conunent made
about a Drend (Erjda, 1986} In either cuse, emotions call Terth
coordinated ser of behavieral, expeviental. and physiologieal e
spunse tendencies that together infloence how we respond to per-
ceived ehallenges and vpportuninies,
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Our emotional responses often dovetail mcely with the de-
mands of aur varying life cirenmstanees, At such times. our emo-
tiens serve us well (Tooby & Cosmides, 1990}, However, emational
respontses can also mislead s, particularly when contemporary
physical and social enviromments differ deamatically from those
that shuped our emotions over the millenmia (Gross, 199%a). Al
such dmes, our ensstional responses nty do G wore barmny o
eond. When our emotions seem to be ill-matched te a given
situation, we frequently try o regulie our emotional responses so
that thev better serve onr goals,

Emotion Regulation

Lmation regulation refers to the provesses by which we influence
which conetions we bave, when we have thera, and how we
experience and express them (Gross, 1998b), Becuuse emoliony
are multicomponentiul processes that unfold over time, emation
regulution involves chinges in emation dynwnics™ {Thompson,
1990}, or the latency, hse time, magmitude, duration, aod offser of
respenses i behavioral, experiential. or physiological domains,
Lmotion regulation also involves changes in huow response com-
ponents are nrerrelared g the emotion unfolds, socl as when
increases i1 physielogical responding oceur in the absence of overt
behavior.

Three aspects of (his conception of emotion regulution deserve
comraent. First, although individmads offen iy o decrease negative
emotion, thera is more o emonon regulation than this. Individuals
inerease, maintain, and dewrease negative und positive emaetions
i Parrotr, 1993], Second, many exarmples of cotion regulation ae
conscious. such as deeiding to change an upsetting ropic. or biting
ongs Hpowhen angry, Flosese amotion regulition may also aceue
without conscious awareness, such as when one exaguerates one's
Juy upont receiving an o oaractive present (Cole, 19861, o when
one quickly shifts artention away from something upsetting (Boden
& Buumeister. 1997), Third, emotion regulation 15 neither inher-
eilly gawwd nar bad, The same <trategies that permit medical pro-

LA Liross

fessionals to operate svecesstully (Smith & Kleinmean 1989} may
alsa nentealize emparhic disress in tortwrers (Bandora, 1977).

A Process Model of Emotion Regulution

Onc partisnlarly vexing problem in studying cowonon regulation is
finding & way of organizing the potentially limitless number of
wetion regulation strategies, Our approach has been to dovelop o
process model o emobion reculation thal shows how specilic
stritleyies can be differsntiated along the timeling of the unlolding
emotional vesponse (Crass, 1998b: 20001 The fundumental claim
of thix model is that emotion regulation strategies differ in when
they have their primary impaei on the smation-gonerative progess.
as shown in Figure 1.

At the hroadesr level, we can draw a distinction botween
aittecedents and response-focused emotion regulation sirategies.
Antecedentfocused strateges refer 1w things we do belore the
emotion response lendencies huve beeome (ully activated and have
changed our belaviog and peepheral physiological responding. An
example of antecadent-focused regulation is seeing a job interview
as #n appertunity (o lcarn more about the company. rather than as
i pass-fal wst Respose focused strate@es reter to things we do

once an cmotion i already underway. afrer the response endeneies
have been generated. An example ol response-locused regulation
iv keeping one’s ansiety [rom showing as ong leaves o child w
kindergarten for the Tirst timg,

Five more specific families of emation regulation strate gie
b lowated within this broad sehems (for a more detailed discussion
of these regulation strawges, see Gross. 1996b). The first of these
strategies 18 sitrearfent setection, denoted v Figore | by the solid
line toward sitwition one (81 rather than sitation s (820
Sittion selection refers w appreaching or avolding certain peo-
ple, pluces, or thivigs suoas 1o regulate emotion, For exanople, you
miay decide to have dinner with o triend who always makes yvou
laugh the night before o big exam (S11, vather than gomg to the
last-minote study session with ether nervous sticdents (321, Oiten,

Situations Aspects Meanings Responses
et
it |2 pETIGN R
PRI T
5] w— Sy m] Emation et
T 8l M2 g Response o w Behavioral
. m3 Tendencies § -
52 L
wisewmrelp- Phiysialogical
JARY
Situalion Situation Attentional Cogmitive Response
Selection Modification Dreployment Change Modulation
C (ncppral C
Antecedent-focused Response-focused

Emotion Regulation

Emotion Regulation

Figure L A process model af emotion regulation, According to this model, emotion may be regulated an five ponts i the cmotion
seneralive progess: £ selecton of the siaation; (20 maedificaien of the situation; (37 deplovimenl ol stention: G change ol cagnitions,
and (3] moduliion of experiential, behavioral. or physivlogical responses. The fivst four of these wre antecedent lcased. the fifth i
respeinse toewsed. The nwwber of wesponse aptony shown at each ol these Dve points is wbatracy, and the heavy line indicates the

particular option selected in the examiple aiven in the wext, Two specific emation regulation stralepies

are the primary focus of this review, Adapred from Gross (2001),

reappraisal and suppression
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sitution selection involves complex trade-offs between short- and
loog-tarm emetional benetits, For example. a shy porson’s effarts
o decrease anxicty by aveiding social situations may provide
short-termt relie at the cost of longer term soeial isolation {Leary,
1986,

Onee selected, o situalion may be tilored 50 s to modily ity
prnational impaey, creating either 81x. 81y, or 81z This constitotes
sifteadeoit modificadion, which has wlso been referred 1o as problen-
focused coping (Lazaras & Follkmzn, 19841 or as primary control
(Rothlsoum, Weise, & Snyder, 1982). Fer example. continuing
with the example of the exam. i you are talking with vour friend
the might hetore o big exam, and he asks whether you are ready for
the exam, you can make 11 clear that you would ruther talk abouwl
something else. Here ton, considerable yoesswork s oflen in-
volved us ong judges the likely impact of oue’s efforts w change u
sitharion.

Third, sitwations have different aspecrs (e, 01, . ad, ad, a5),
and artenrionat depfovmenr is nsed o select which of the many
aspects of the sifwation you foouns on. An example is distracting
yoursell fromm o conversation that bas Laken an upsetling tum by
vounting cetling tiles (Nix, Walson, Pysacrynsky, & Cresnbery,
19951, Adendonal deployment also ineludes etforts o concentrate
particularly intensely on o particular topic or task {see Cikszent-
rubalyi, 19751, or to ger to the bormont of o problem by ruminating
abour it (Nelen-Hoeksema. 1993).

Onee you have foeused on o particuliar aspect of the situation.
cognitive change refers to selecting which of the many possible
mganings (e, ml m2 m3) you will aack (o thal aspect, For
exuuple. you might remind yoursell that “iUs only a test” (),
vuthier than seeliiy the exantas o messure of yowr value ws o banan
belng (m1}. Cognitive change s often vsed 1o decrease the emo-
tiomal response. However, it also may be used 1o magnity the
cmotional response, and even o change the cmotion isel! {c.g..
transbarraing auger at o bally into pityl. The persanal meaning that
s axsigned 1o the sitution is crucial becanse it power/ully inflo-
snces which experiential, behaviorul. and physiological response
lendgncies will be genarated in Ut porteular situstion,

Fioally. sesponse modilation tefers W altempts o influence
emonon respense tendencies onee they aleeady have been elicited.
Response mudulaton is (llestrated in Figore | by decreasing ox-
pressive behavior (=1 Inoowr example of the exam, response

maoedulation might take the form of hiding your embareassment
alter miserihly failing the exam. Clher targets ol response modu-

latienr inehule the expenential and physielogival components of

emation. As 15 widely appreciated. drugs may be used to target
physiological responses such as candiae hyperreactivity (bera block-
ersky drugs alse may be used 1o tareet affective states such as
anxiety and depressivn,

Consegquences of Envotion Regulation

1135 Clear thiat there are many. many different wiays i person can go
about regulating emotion. One pressing question 1s whether soue
amonon reaulation soratezies huve more 1o recomoend them thin
others, Are there batter and worse wuys to regulate emation?

To address this question, we have condusted a serics of exper-
imental and individoal-ditfercrce studies that have focused on just
Lwor of these many forms ol requlation. Bath involve the dowr-
regulation ol ematon, which 15 a common and vidusd emoton-
regulatory goal. The lirst is cognitive reapprasal, whicl is o type
of cognitive change, and thus antecedent focused, Reappraisal is
detined as construing o potentially emotion-eliciting situation in
nooemetional terms, The second s expressivie soppression, which is

243

a type of response nodulation, and thus response focused, Suppres-
sion s defined as inhibiting angeing emotion-expressive behavior,
By comparing twe cmiotion regnlation strategics, we can ask
whethier ditfercat emorion yegulation strategies indeed produee
dillerem profiles of consequences. By including o “no regulution”
condition as a control conditien, we can compare each regulation
strateyy W whalever participunts do when ey wre ol wld (o
regulate. It is worth neting that because parncipants in the “no
regulion” condition are in fact free to mwaulate if they so chovse,
y ocampatison between ong of the wegulanon condjtions and the
control condition provides a quite conservative test of the hyporh-
esized consegquences of these forms of emation reguliation,

Our aim 1 ths research has been Lo coordinale expenmental
and individhal-ditference studies 1o order 10 et undeestind the
ditfering consequences of two Liiporint forins of emmotion rego-
Jatiom (Cieows & Johin, I peess) In owr egperimental studies. we
have explicitly manipulaved veappraisul and suppressian. In our
individual-difference stdics. we have used gquestionnaire mea-
sures that assess the wse of reappraisal and suppression. The logic
of this comparative desien binges on lhe premise thal whereus
artgsedent-locused Joems ol emotion regulation (such a reap-
pradsul) principully concern whether or not eiiotion response ten-
dencies are teiggered, esponse-focused  strategies Hueh as
suppression] concern how emation response tencdeneies gre med-
et vnce they feve been srigpered, In the sections that tollow, |
review our findings concerning the affective. cognirive, and social
comsequences ol reappraisal aod soppression

Affective Conseguences

One major wim of emation rezlation, naturadly encugh, is to
madify emational respending, T reappraisal and suppression dif
for in their aftective consequences? Based on oar precess model of
cmation regulanon, cttorts o down-regulate cmotion through re-
appridisal should aller the wajectory ol the entire gmotional re-
spunse, leading to lesser experiental. behaviorul, aud pliysiological
responses. Suppression, by vontrast, should decrease expressive
behavior. but should not decrease emation experience, and might
cvan inerease physiological responses duae to the efforr associied
with inhibiting ongoing cmatien-expressive behavier, Te what
extent have these predictions heen bom our by prior wscarch?!

T i influeniial set ol liboratory studies. Lacarus and col-
leagues privided the lirst evidence that reappraisal-like processes
could infleence emetionul responding (Lagorus & Opton, 1966} Ju
one representative study, Lazaus showed students o filmed cir-
clmedsion vitual aod nanipulated the accompanying soundicack
[Lazarns & Alfort. 1964), Some participants heard a soundtrack
that had been designed te minimice the negative emononal imypact
of the #ilm hy denying the pain invelved in the surgery and
emphasizing s joyliul aspects, Other participants heard no sound
traek dt all. Compared will the no soundtrack condition. partici-
punts who heard the soundirack had lower skin conductance levels
amel onore pleasant oo ratngs. These findings sugzest that lead-
ing participants to view the film less negatively decreased the
stressfulness of what otherwise would have been a goite distress.
ing expericnee. However, methodelogical features of this study
such as differing delavs acriss conditions between baselines and
hhm wiewing. ws well as subsequent Bulurgs of rephoation (2.4,
Steptue & Vogele, 1986). leave sume doubl us 10 whether reup-
pridsal can in faer “short-cieenit™ the gmotonal response

Findings concerning emotion suppression also have been mixed.
The individual-differency litgrature has shown that ¢mationally
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inexpressive individuals often are more physiologically reactive
than expressive individoals (g, Buck, 1979 Jones, 1935, 1950,
1960; Notarius & Lovensan, 19791, One interpretation of this
finding is thar inexpressive individuals suppress their emotions,
which leads 1o increased physiological responding, However, s
Cucioppe and colleagues have argusd, there ure muny olher ways
1o interpret iy correlational fodiog (Cacioppo et al, (992). In the
experimental literature—dubbed the facial feedback literature—
twn studies have shown that holding a fixed facial position that
prevented smiling led to decreased umusement while reading e
tooms [MeCanne & Anderson, 1987 Swrack. Marrin, & Stepper.
19381 A third study shevwed that suppressing pride-expressive
behavior decreased pride experience (Stepper & Strack, 1993),
Other reseirch reports have exinginet the physiological conse-
quences of suppression. Conpated o subjects who responded
spantaneously. Bush, Bare, MeHuogo, and Lanzetta (19894 found
that subjects instrueted o iphibit their expressive behaviar hal
similar heart rates bur lower self-reperts of amusement during o
filmued comudy reatine. Zuckerman. Klorman, Larrance. and Spic-
el (1951 found Ut subjects imstructed to respond with oeutral
lacial expressions (o pleasmt and nnplegsant Gilms bad Jesser
increuses i u composite measure of physiological arousal un
subjects instructed 1o vespond natorally. Taken together, these find-
ings concerning suppression suggest decisises i posinve entofion
expeticned. bur the physiological cffects of suppressien ae not
clear,

Affective Consegrrences of Reapprrival wid

Suppression: Experimental Duia

To test whether reappraisul and suppression Lhuve different conse-
quetices for behavioral. experiertial. and physiological responses,

LA Liross

we used a short film that showed an arm amputation o elicit
disgust 1Gross, 1998a), W adoinistered specifie insirogrions (o
participants who had been randemly assigned o ene of thiee
experimental conditions. T the first, subjects were asked o think
ahont whal they were seeing v such o way that they did not feel
anything al all (reappraised. In e second, subjects were asked o
fide their sotional reactions suppress), T e third, subjecs
simply watched the films {control).

Results indicatsd that suppression and reappraisal could indeed
be distinguished, Suppression decreased disgust-cgpressive behav-
ior, and increased sympathenic activanon of the cardiovaseular and
electrodermal svstems (Tigore 210 Tike suppression, ceappradsal
decreased expressive behaviar, Unlike suppression, however, re-
appraisil hud wo observable consequences intenns of sympatbstic
activation of the cardiovavceular or electrodermal systems. Whereas
suppress participants showed greater increwses in symputhete ac-
tivartion than watch or reappraise subjects, these latter two groups
did not differ from one another. Also unlike suppression. reap-
pratsal decreased disgust experience, whereas suppression had no
elivet on disgust experience.

One concern regarding the Sinding il reappraisal decreased
negutive emetion experience 1s that U0 might be doe 1o demand
characteristics, After all, in the reappraisal condition participants
were asked o feel lesy emotion. However, the finding that reap-
pratisal decrcases arnotional respanding has been replicated using o
behavioral measie (the magnitude of a startle msponse (o a loud
mrise huest) asoan indes of emotiomal state (Fackson, Malmstadt,
Larson, & Davidson, 20000,

Reluted swdies huve examined the boundury condigons ol the
eifects of suppression. For exmuple, Gross and Levenson {1997)
examined 4 secotl negative emotion—sidness—as well as 1 pos-
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Enotion regulaiion

ihve emotion. namely amusement. Consistent with expectations,
suppressing sadness and amusement led o inereased sympathitic
activation of the cardiovasenlar system, as mdexed by changes in
finger pulse amplitude, fingey remperarure. and pulse transit times
L the lnger and ear. Stmilody, Tarns (20010 has found 1that
supprassing visible signs of embarrassment leads (o enhanced
blood pressure resposes, bl does ool alfeet emotion expericnce
1EPOrts.

It is noteworthy thut whereas suppressing pegative emation-
exprexsive behavior has no discernible impaet on negative emotion
experience (ey., disgust. sadness, embarrassmenr), suppressing
positive emotion-expressive behavior does have an bwpact on
posilive emoten expensnee (e.x, amusement ). Uross and Leven-
son (1997} found o suppression eilec) for amuseimen. experisnce
both it i context that predominantly elicied ausement fan amuse-
ment filng and in o context in which there were lower levels of
amsement (o sadness film that eveked g bit of secondary amuse-
mentl. This finding jibes with prior scartered reports from the
facial feedback radition that inhibiting anuserent (e, MeCanne
& Anderson, 987 Stack, Murtin, & Stepper, [988) and pride
(e Stepper & Strack. 1993) expressive hehivior leids Lo de-
creases 1 the sell-reports of tese positive eiwions, 1Cis not yel
clear why the effects of suppression on emotion experience vary
for ponitive and negative emotions. It seems likely. however, tha
o complere snalysis of the experiential cffects of suppressing
negative versus posiive emaotions will require consideration: of
individual differences in sensitivity to facinl foedback (Ducles &
Latieid, 2HH )

I the experiential and physiological effects we have described
really are the resull of suppressing ougoing @otion-gapressive
behavior, suppressing nonentotional behavior should have no such
consequenees. To test this erirical houndary condition, we exam-
ingd participants’ responses during a neutral film (Gross & Ley-
crsom, 19977 This fil produced Jowe Tevels of <el foreporfed ecmation
wned nonemotioni) expressive behavior sueh ax lip Biting and yuwn-
g As expected. suppression decreased nonemotionul behivior,
and o differances were Tound between suppiess and watch sub-
Jects for any of the physiologleal or experiental varables. This
finding shows that the physinlogical inpact of emotion suppees-
sion grows cul of the counterpoising of attemprs to inhibit cxpres-
sion against strong Impulses W expross. Absent g ostiondus tha
pradices impolses to express, behavioral inhibition has relatively
litele impact on physiological responding.

One puesle s whit ke of prioy studies tat hayve examined
the physiological effects of emotion suppression and futled w0 find
iergasad sypathetic activation. Methodological differences may
be responsible for some of these ditferences. With respeut to the
single study of sappression in the context of both positive and
negative cmotions, () analyees were comdocted using a composite
meastre o phystslogical arousal that included skin conductunce
and heart rale, () suppression subjects knew they were being
videotaped aud spontaneous subjects did nat, and (¢} results were
presented collapsed acenss positive and pegotive film conditions
{Zuckermon et al., 19811, Given known ditterences in responding
ACross response systems and emational contests, any ong or moe
of these methedelogical differences might account for differences.
U 3s less elewr how W reconeile peesent lindings with studies
showing thal mbthiling one™s expressive behavior while wailing
for u paintul shovk decreuses physiologivul vesponding { Lanzetia,
Cartwright-Sroith, & Kleck, 1976}, One possibility is thar although
pain is often richly imbued with emotion, the suppression of puin
behoviors per se tan least in Lanzetta's experimental contexr) dogs
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not procduce the same conseguences ds emotion suppression. [If so,
this study provides further evidense that concealing sericmetioned
behaviors (such as gross motor aetivity sssociated with paind fails
tor produce the phvsiological g of war that Teads 1o the increased
sympathetic activation thut has heen observed repeatedly in studies
of emolien suppression,

Affective Canseguences of Reappraisal and

Suppression: Tadividaol-Difference Data

Laberatory findings concerning the differential impact of reap-
praisal and sappression sugzest the possitality that individual dif-
forenies in these hwo emotion regulation stristegies should have
discernible allsctive consequences. Based on our model ol emo-
vow reyulation and on the expeviental literatare, we by pothesized
that individuals who lubitually suppress should hive lesser neg-
five wnd positive emotion-gspressive behavion Civen the appar-
siotly asymmetric relations between emotion experictice and ¢motion
cxpression for negative versus positive crmations, we further hy-
pothesized that individuals who habitually suppress should have
comparable levels of negalive emolion experience, bul lesser pos-
iive emonon experience. By contrust, we expected thal individuals
who habitually reapprase should have lesser negutive emolion
prperience wid expression, aod greater positive gmotion experi-
gnee nd expression,

To test these predictions, Cross and John o press) nsed the
Fmoton Regulation Questionnaire fo assess individual differences
in xuppression and eeapprasal, and obtained sell-atings of emo-
ven experience and expression, s well s peer ratings ol emation
expression As predicted. suppression wus associated widh lower
Jevels of positive emotion expenence wnd expression. Relations
between suppression and negative emotiont expression also fol-
lowed expectations. with suppression being associnted with lessor
negative emotion gxpressive hehavior, Tindings regarding suppres-
sivn and negative cmotion experience were mixel, showing either
no elfects or positive elfects, thit i, the more individnals said they
suppressed, the more nepative emotion ey said ey felt. Reap-
pradsil, by contrast, wis dssociuted with reater pasitive ginotion
experfence ad expression, and lesser negalive @inotion experence
and expression, As with suppression. selfs and peer reports con-
verged with the mesults of previous experimental studies,

Qne important question 3s whoether rthese affective conse-
quences are ephemeral
i temporary emolion experience
mwate snd tmpact loog-term well-being. To assess the impuet af
habitual suppre ssion and reappratsal on adapration. Gross and John
(i pravs) relates) thedr idividopl-difference measires of tese twve
cmation regulation strategies o indicators of persenal functioning:
lite satisfacton, well-being, and deprossion. In each case, suppros-

resulting in slght and ransient changes
or whether their elfects aceu-

s was associated with negative ooteomes, whoereas reappraisal
wits associated with positive owtcomes, Together with the experi-
mental Andings deseribed above, these (ndings provide strong
evidence thut suppression and reappraisul have strikingly divergent
conseguances for affective respomding,

Copnitive Conscquenies

Ematicns arise when something happens that 15 important o an
mdividunl, Somelmes. the goals that give rise o emoabony are
transient {e.y. seeing one’s team win o ball game: see Clore,
1994} AT other titnes, the goals that give rise  emotions Jerive
fron enduring values associated with health, ¢lose celationships,
and important work-relaed projects, In many of these emotion-
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eliciting situations, o high level of cognitive performance 1s desir-
able (Rivhards & Crross, 20000, Given that emotions often need to
be reguluted in sueh circumstanges, how might we expest suppres-
sion and reappraisal o affect an individoal’s ability to perform
wall cognitively”!

Suppression s o lorm ol emoetion regulation thal requires sell-
monitoving and sell-corrective action theoughoot au mootional
event. Such moniwing requices a contnual cutlay of coznitive
resources, reducing the myources available for processing events
so thut they can Jater be remembered. Reappraisal, by conteast, is
eviked carly on in the emotion generative process. Therefore. this
strategy tvpically does nat require connnual self-regulatory effort
dunng an emotional evenl, This would make costly sell-rexulation
wimneeessiry, leaving memory inta.

Cognitive Consequences of Reappraisal and

Suppression: Experimenial Data

We tesred these predictions regarding the cognitive consequences
of emotion regulation on memaory in a series of interlocking studies
[Richards & Gross, 20000 (o the lirst study. we focosed on
suppression, Participants were shown o short lilw Clip kpown 1o
elicit negative emolion. This (lm depicts a husband who conlesses
to his wife that be has bad an extramarital affair, A fight ensues,
which is witnessed by their young chill. who begins to oy, Half of
the participants wore candomly assigned too inhibic cmaotion-
cxprassive hehavior dunng the film elip (suppress), whereas the
ather participants simply watched the fibm (control). To assess the
voguilive impagt of suppression, afler parlicipanrs had viewed
e film, we administersd @ surprise cued-recognition test lor
auditory sl visoul details contuined o e Tl We ahwo askedl
participamts how confident they were about each of their responses
1o the memery test, As predicted, results indicared that suppression
led o reliable dewrements {compared w the control condition} in
hoh vhjective memary and mermary confidence ratings.

Irt a second study, we esamingd the copnilive consequences o
Both suppression and reapprasul (Richards & CGross, 2000, Stody
20 O goals incthis study were o assess the iopact of regolating
differing levels of emotlon. and to begin o test the tmechanisms by
which emation regulation wight be affecting vogninve perfor-
mance on our memary tests, Participants watched a serics of slides
that cither clicited high or low levels of negative emotion. As i
Study 1, some of the participants were randomly assigned to view
the slides while wihibiting their ongoing emotion-expressive be-
luvvior (suppressh Others were simply osked @ watch the slides
[contral). 8l others were ramdomly assigned o view the slides
with the detached interest of a wedical peofessional (reappraise).
Ax slides wore presented. participants were provided with infor-
mation about cach slide, Then. after slide viewing. participants
were given two bypes of memory hests. The Hestews nomverhal
rhemory lest  involved o series of photw spreads, and a partici-
pant’s task was e dently whieh of lour photos conesponded 10 a
slide seen in the viewing phase. The secoud—u verbul menory
Tesl-—rgguived that partcipants weite down the Informntion asso-
ciated with euch shide us it was presented for o second time. Ay
predisted, suppression participanes performed less will on the
verhal momory test than control participams. By contrast, reap-
praisul Bud vo tmpact on verbal memory, lporiantly, soppres-
sencs ellect on verbal memory wax just as pronounged lor the
low-emotion as for the high-emation slides, suggesting b 10 is the
preocess 0f engaging in suppréssion that is cognitively costly, cather
than the amount of 2motion that is actoally suppressed. Interest-
ingly, suppression tiad nooreliable impact on ponverbal memaory,

S A Grasy

Table L. Cognitive Consegoences of Reapprasal arned
Suppresveon (Ceomtrodlong for Newroticion
aned Socicd (esivabilit

Suppression Rueappruisl
Meoury AFQ ER()-R ERQ-R
Self-reportul -3 -2 A9
Crecnve X I BN Y K15
Mote: N T Sell-peparted memory wis medsired by the Inventory of

Muemary Exprriences-Conversations subseake (Heremann & Masser,
1978);, ohjcetive mitory wis assissed by the proportion o ainelion
wplsotes gecalled Brom o daily diary ceconds ALQ: Ambivalenge Qver
Lmenivnal Bxpressiveness Questionnaire (Ring & Ematons, [,
ERQ-5: Fmotiem Regulation Quoestivnnuire~Suppression subscule
[Erose & Jobun jopress) BROERG Busotion Resulation Questiomn i
Eeappraisal subsgaly (Gross & John, in prossy. Poorer memory is
denared by lowey memory seores, Predicred correlations are sel in
buld, Adapted Trome Richards aod Gross (2000)

Eprwl A,

supgesting that the copnilive costs of suppression are due (o the
verbal demonds of self-instructions issued duting the course of
suppression {e.g., VT need 10 keep my face stll™,

Cognitive Cansequences of Reappraisal and

Stppression: Individual-Difference Date

To examine whether individual differences 1 emotion regalation
hil\r"(‘ the s i,'(}l'lﬁ'c‘('ll'(‘ll[l'r‘\i 1 MEITNANY 0% Our I-'Jbl]rilli)l'.\" [I’lilﬂip*
ulations, we exanined the impact of individual differences in
reappraisal and suppression on memory (Richards & Gross, 2000,
Stuy 3 We measured individoal differences in habital reap-
praisal and supprossion using the Emaotion Regulation Question-
naire (Crross & Jokn, i press). We Wwisessed memory using two
measures lhal were selecled (0 dasess memory Tor contexis m
which we thought it likely that individual differences in emotion
rezulunon mizht be evident, The first was o sell-report measure of
memory for conversations (Herrmann & Neisser. 1978), The sec-
ond was an ohjectively scored frec-rocall test for spontancens
emotion regulation episodes that occurred over a 2-week petiod
and had been reporred daily.

Ax shown in Table |owe found thid individuals who scored
hizher on either of the two suppression scales repunted having
worse Tnemory tat these whe scored lower on these sappression
seules, Thay also performad worse on an objective memory test in
whish they were asked o revall events they bad listed in a daily
diary 1 week carlier. By contrast, individoal differenees in reap-
praisal had ne effeers on either selfareported or ohjective memory.
Importanily., these memaoery lindings remained intact when control-
ling for peurolicistn and souial desirabilicy, either of which might
have ked Lo spurions asseciations between einetion regolaton and
memory. These individuul-diffsrence findines converge with the
restlts of oue expecioental studies, and suggest that whereas sup-
pression is eognitively costly, reuppraisal is not.

Social Congegmenes

Theworists since Dapwin (187271998} bave maintained thar ernotion-
expressive behavior plays an important role m tacilitating soctal
interagtions, This view has been minforced by recent sacial fune-
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tional analyses of emotion {e.g.. Campos, Mumme, Kermoion, &
Campos, 19941 Given the importangs of cmetion-expressive be-
havior in social ineractivon, what consaguenccs might reappraisal
and suppression have for soectal functioning?

Based on the stndies we have reviewed concerning alfective
CONSEUUENLES, SUPPIESSLON SeCs 1o ke o blunt instrument 118
that deereases both negative and positive emotion-expressive be-
haview. thereby masking important social signals that would other-
wise be available to social imteracton partners, In wddition. the
ongoing reguirement of monitoring nne's own facial expressions
and vocal signals could distract the suppressing individoal and
make: them less responsive b the emaotional cnes of their partner.
This led ws (o predicl that suppression should have negative social
consaguenees in Gusuil conveesation. By comteast, reappriaisal seems
o decrease negulive emotion eaperience ind expression wlile
pither haviog no inpact or actwally increasing positive entotion
experience and expressian, Reappraisal also ducs nel appear o be
s cognitively taxing as suppression. at least as indexed by mem-
oy performanee. These findings led us to predict that reappraisal
should huve positive sovial conseyuences relative Lo suppression.

Soviad Conyequences of Reappraisal wid

Suppressian: Experipental Dot

To test these predictions, we focused on one Important secial
context. namely an interaction in which two people discoss an
upsetting fopic. We asked unacquainted pairs of women to watch
an upgetting filme and then discuss theie ceactions (Butler, Faloff,
Wilhelr, St & Gross, 20020 Unbekoowrst o the other, one
uember of guch dyud hid been asked @ either suppress, reap-
praise, or interser natoadly witly her conversation pariner, We
expected suppression to decrease both negative and positdve emotion-

exprossive behavior in the regulator, as well as decreasing her

respansivencss o the emotional cnes of her partner. Beeause
positive cmotion expressions and crmotional esponsiveness are
kpy elements of social support, and social support decreases phiys-
wolegical responses W stressors (Uchino, Cusloppo, & Kiecol-

Gluser, 1996}, the diminished positive emotin-expressive baboavior

attdl Egsponsiveness shown by suppression participants should pro-
duee Large physiologienl responses in their interaction pactoers. By
contrast. wo expected reappraisal participanis w show lesser de-
creases in pasitve cmotion-expressive hebavior, and liutle or no
reductions in
action partners ol reappraisal participants would have physiolos-
il responses vempiable e thase of control purtivipants.

responsiveness. W therefore cxpected that the inter.

As prt‘diclt:lL partners ol supprcssiun participants showed sreuler

inereasas in blood pressure than partoers of participants whe were
cither reappraising or acting naturally (Figure 3. There were no
bood pressure differenees between parmers of participants whp
woene reappraising and parctoers of participants whe were acting

nuaturally, These lindings indicate that inleracting with 4 parier

who shows e positive emotion, and whe 15 wnresponsive 1o
emutioual cues. is ure physiologivully activatng than interacing
with o parnier who shows gesarer positive erolion and respon-
siveness, [t s not vet clear, however, which aspects of the sup-
pression participants” behavior mediate these inniguing sewial
conseguenees of Suppressien.

Social Cansequences of Reappraival and
Kuppression: Individual-Difference Daja
One importnt yuestion s whether these findings, which were
based on a laboratory interaction between two unacquainted women,
would generalize beyond this context, Waold these social conse-

247

quences of emotion regulation be discernible using an individual-
difference approach? To tind our. Gross and Jobin Gin press) used o
carrelational approach to relate individual differences in suppres
siton atd reapprraisal o measures of social functioning. including
social support. coping, and being liked by one’s peats. Resulis
wndicated that individuals who babiwally suppress were less hkely
W share eithier telr negulive o teir positive graotions with others
than were individoals wha ceappraised. Suppression also was as-
sociated with poorer social support and lesser use of instramental
and emotional social sypport coping. Finally, supptession and
reappraisal were differenally relared o hoth self- aned other re-
ports of how well-liked o person was, so thar individuals whe
tended Lo use reappraisal were more likely to he liked (v ndi-
vichuls who eoded 1© use suppression,

Directions fur Fulure Research

Recent theoretical and methodelogical advances have generated
increased inkerest inemotion regulation (Gross. 1999h). Cleacly. a
large number of exciling questions vemain o be addressed. Five
divgetions Jor Future vesearch thal seem particolaly peomasioy
include: (1) Broadening the meusureinent of pyychophysiological
consequences of emotion weeulation; (2} expinding the focus w
ather theoretically defingd forms of gimetion regulation; (3] mak-
ing explicir links to the study of psychopathology: (4) assessing the
longer term health conseguences of differing emaotion regulation
steatigtios, and (51 relating emotion regulation to ather importaot
lorms ol sell-regulation. Lo the Tllowing sechons, | describe gach
of (hese o wen.

The Psychophysiology of Emetion Regulationt

Suppression decreases whatever behavioral response wndencics
anse with a particular emotion o a given vontest and heart rate
senerally follwvs body movernem (Gross, 19982; Gross & Tev-
erson, 19930 19971 Suppression alse increases electrodenmal re-
sponding and blood pressure, und decreases finger pulse amplitade.
linger temperaturs, ad pulse ot dmes. These Ly chunges
cohere theoretically. and can be described In tenms of “increused
sympathetic activation of the cardiovaseular svstem.” To date, this
has been o vseful Tevel of abstraction. In futore researcti. it will be
impariant fy more precisely speeify these changes by using addi-
tiemal treasures ol sympathetic activation ol the cordiovaseular
swstemn fegn, preggection time: Cacloppo. 19940 a8 well as other
peripheral responses (eg. hypotlinlamo-piuitary-sdrenoeoriical
axis: Kirschbaum & Hellhamimer, 1994).

[t wlso will be important to @xaoine theoreticully defined pat-
terns of central nervous system activation associated with reap-
praisal, soppression, and other forms of cegolanon (e, prefrontal
cartex: Davidson. 2000, In one recent study, for cxample, we osed
IMRT to examine the neural bases of reappraisal (Ochsner, Bunge,
Chrass, & Gubrieli, 2002). Parteipants either were asked (o reap-
praise neative scenes (drown (fom the International Affective
Pictoes Systeon, o [APS, Lang, Olynan. & Voirl, 1958} or 1o let
themselves respond emationally to them. Comparison of these two
conditions showed that reapprasal led 1o inercased activation of
lateral prefrontal regions important for cognitive control. and to
deredes In aetivation of the amyegdala and medial orbiterontal
vories, two regions important [or dilterent kinds of emobon pro-
cessing. Studies such as these prontise a cleurer understanding of
the bidireetional links berween limbic centers that zenerate eno-
tion and cortical centers that regulate emotion. helping us move
beyond simple medels of top down contrel (Head, 1921 Jagksan,
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12002).

B8 o madels thitt emphasize emotional tuning of higher brain
centers { Derryberry & Tucker, 1992 as well as top down control.

Fxpanding the Facus to Other Foras

of Emeotion RKegulation

The process model of giation regulation shown in Figurs | makes
the prediction that strategies thar act ar different points in the
cmotion generative pracess should have important]y different af-
fective, cognitive, and social consegnenees, To test this prediction,
we lave focused on rwo commonly vscd forms of coenon down-
regulution. One is a type ol cognitive chinge freappradsul). and the
other s 4 tvpe ol response modulation Csuppression),

One elear direction for future reseured is testing whether other
forms of cogninve change and response modulation have sinilar
consequences, 11 also will be important 1o exumipe differences
among the antecedent-focnsed strategics of situation sclection,
sitpatim moditication, cognitive change, and attentional deploy-
ment. as well as differences among the response-focused strat-
egies. A svalemulic analysis of the commonalities und diflerences
among Lhese diverse fones of emotion regulation as they ure
employed in different contexts holds o promise for increased
understnuling both of specific regulatory stvategies and of the
cmotion generative process isself.

Emotiow, Emotion Regrlation, and Psychopatirology

Lmotion dysrepnlation is & prominent feature of many formes of
psychoapathology [American Psychiatric Association. 1994]. In.
deed, by one count, over hall of the nowsobstance related Axis |
chimeal disorders and all of ihe Axis 1 personabty disorders in-
volve sonue form of emotion dysregalation {Gross & Levensun,
19971, Unfortunately, however, links between affective science
and clinical scienee are still i their early stages. This means that
there 15 vonsiderahle uneertainty about how emotions are discupred
i different torms of psychopathelogy, and what clues such dise
ruptions might provide 1o the naure of the emaotion regulatory
delicits,

One nnportant dicecton Tor future reseurch is s 1o extend
laboratory cesewreh on emotion and emotion regulaton 1o clinical
populations. Promising candwlates can be drawn from throughout
the Diagrnostee and Stcidsieal Maniad of the American Psychiatrie

Assovtabon (1994 For example, mdividuals with Major Depres-
sive Disorder have decreased emotional reactivity while viewing
negative wd positive emotional 1l {Rottenbery. Kiaselt, Ciross,
& Gotlib, in press?, Can such deficits be conceptualized in terms of
emotion regulprory processes? Another promising example of clin-
ical extensions of basic research on emotion regulation may be
found i schizopbrenia, Individuals with sehizophrenia have de-
crrased cmotion.es prossive hebavior companed with comtrols. but
comparable levels ol emotion experience (Kring & Neule. 19961
Putients with schizophreniacalso have well-charsetericed defivits i
sociul functioning, and lead those interacting with them (o (eel
uncemfortable (Krause. Steimer, Sangec-Alt. & Wagner, 1984,
Might an analysis of the social consequences of emetion suppres-
slon help o shed light on the seclal difficulties assoviared with
schizophrenia? These questions provide a glimpse of just howe rich
the marriage of affective seleree and the study of prychoputhology
promises o he.

Emuption Regulation aud Physival Health

T has Tenge heen suspected that the emetion regulation required by
civillaation may come al @ ileep price {Mouss & Gross, o press!.
In the popular Dteratore, this price hus often beeo represented in
rerms of the adverse consequences emotion inhibition may have
o physical health (e.g., Muartin, 19981, To the sciemific literature,
too, there have been reports linking emetion mhibition to a varicty
of diseases rangiong from asthma (Florin, Frendenberg, & Tol-
lacnder, 1983) 1o cancer (Creer & Watson, 1985} Recently, par-
ticular attention has been given to the role of emotion and emition
regulation i cardiovaseular diseases, which represent the single
maost impurtant source of disubility und wortality worldwide (Guy-
ton & Hall, 1997: Mueray & Lopez. 19977 anul typiry the slow-

by pavehosocial Tacrors (Depue & Monrog, 1956: Supulsky, [998],

Our laboratory stadies to date have focused an the acute phys-
inlogical eonteguetces of reappraisal and suppression. However,
becauwse there appear (o be congistent ndividual differences
emotion regulation styles, we mizht expect that such dillerences
should have cwmularive effects. For example, each time graotion is
supprassed, physiologieal tesponses are magnified. Any one phys-
iological responsze of mercased imtensity is wnlikely to have dele-
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terious consequences. But if such responses recur doay after day
after ey, there waight be adverse henlth consequences, A resenl
study illostrates how such o hypothesis might be testwed, Heart
attack sorvivors were divided into foar groups. depending on their
seores on measures of distress and 1he 1endency 10 inhibit emation
{Denollet et al.. 19963, The subgroup scoring high on both distress
e inhibiton had a significantly higher deah e (27950 than
other patients (T4 ).

Emotian Reguigtion and (ther Forms of Seif-Regulation
Emotions are by no means the omly impulses we regulate. We also
regulate other sffective processes such as meads (Carver & Scheier,
199¢H), motvabional impulses such as sex and hunger [Baumeister
& Heawberton, 1996) and cogoitive peocesses such as thoughts
{(Wegner, 199). Are 1mpulses o respond—and the processes by
which they e modulated—craeially similar, s suggested by
Block and Block's (1980) coneeption of ¢go contre) and by reeent
discussions of impulsivity {Newman eral., 19937 O are cach of
these forms of self-regulation importantly distinet, with different
lriggers, mechinisms, and ouleornes?!

AL present, L seetos whie W0 malalain distinctions among vari-
ol Tonus of alleet regulation. For example. how we go aboul
improving # bad mood {e.g,, exercise, improved dieth may o may
ot b how we go about alterinog our etetional sxpeisnces
cxpressive behavior (cg. keeping a sl face). It also seems
reasonable to muintain distinetions between processes that regalate
smation, on the one hand, and those that regolare thongbts (eg.,
Wegner & Bargh, [998) or well-learned operant responses (e,
Logarn, Schachar, & Tunwock, V71 on the ollier. Presumably, ihe
comdinated set of response ewdenvies postulated inoemotion is
absent 11 sotiie other forms of self-regulation, but the implications
of such differcnees necd to be investigated, Tr s less cloar whether
prowesses that regulate emation should be distinguished from those
that regulae hungere, thivst, aggression, and sexual arousal (Hock,
FHAT, Diverse lormes of self-regalation resull in similar kinds ol
“ego depletion,” which suggests thal o common resource may be
vonstned in diverse forms of regubluion (Bawmeister, Bratslivsky,
Muraven, & Tice. 1998, However, the evidence we have reviewed
concerning the affective, cognitive, and social consequences of
reappraisal and suppression suggests caution in oo quickly Tump-
ing togerher diverse forms of seli-regulanon. Cine clear priovty for
future: researeh is to cxamine sther forms of selferegolation thite.
like emotion regulation  shape the wajectory Trom impulse 1
wetiion,

Concluding Comment

[t is often neeessary o down-regulate negative cmwrtions, Rowud
ragge, oftice rage. and even air rage are now regularly in the news,

239

providing compelling anecdotal evidence of the damage that s
dene by Failores wo regnlate negative emotions such as anger, The
grim statistics on sponsal, child, and elder ghuse stand as o Torther
testament to the serious harn that can come from dysregalated
emetions, Flowever, there are many ways 10 go aboul regulaling
emotions, and 10is Lar from elear which stralegies work best when
i 15 necessary 10 regulale emotions,

Using a prowess madel of emotion regulation s an overarching
fraomework, 1 hoave showa that suppeession decrenses not oaly
negative but alse positive ¢motion-gxpressive behavior, Werse,
suppression appears o have little Impger on negative emaotion
cxperienee. while decreasing positive emotion experienee. Sup-

pression alsa s assoctaled with inereused sympathebe activation of
e cardiovaseular system hat appears 10 be out of keeping with
metabolic demand. By conuust, reappraisal decrenses negative
ginolion experieoe and expression, while merensing positive anu-
tion experience and expeession, Unlike suppression, reappraisal is
not associatod with inereased sympathetic activativon. Suppression
also consumes cognitive resources. impairing memaory for infor-
walion presented during the emolion regolation period. Reap-
praisal, by contrast, appears to have no such cognilive conseguences.
Even iu the sociul dowin, suppression appears (o have less de-
siruble consequences than reapprosal, Compared to reappraisal,
suppression lewds individuals 1o share Jess of their positive anl
negative emotions, resnlting in weakened social suppack, and cven
heing less liked. Also unlike reappraisal. suppression leads o
increaged Bloved pressiee o social partners.

Ananalysis of these two Lorms of regulalion consistently seetmns
Ly Tavor reuppraisil over suppression. Howewver, i s inporiant w
note that reappradsal may wot dlwivs be preferable to suppressio,
There may be times whert it would be very ditficult to reappralse,
andd suppression is the only way to regulate negative emaotions that
have arisen, Farthermore, 1t may be maladaprive to change one's
aceueate construal uof o sitoation that compromisies mportant goals,
ancl Gy beller 1o work W change the situation thar t yeapprivse.
Afier all, emotions comprise itegraled packages ol tesponsg len-
dencies i belp 1o coordinate adoptive behivior in the face of
challenge (Levenson, 19941 If these respolise tendeicies are ha-
bitually and intlexibly overridden, an individoal's ability to man-
age these challenges suceesstully may be signiticantly compromised,
Thos, it one has a had feeling about one's surwundings, but one

inhikits (he tendency o withdraw it 15 associated with fear. one
triy Lake unwise risks. Similuly, 16 one s wpset ol how ooe s
being beuled, but inhibits oue’s anger, vne’™s Wealment s oulikely
to improve. What seems likely w prove essential is having o vich
paletre of emoion tegulatory cesponse opions that can be Hexibly
cmployed. with o clear appreciation of the relative costs and
benefits of using any given regnlatory steategy inoa particular
sifuation.
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