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CHAPTER 13

Why Symbolic Processing of Affect Can Disrupt
Negative Affect: Social Cognitive and Affective
Neuroscience Investigations

Matthew D. Lieberman

In the Highland Indian villages of Guatemala,
miniature “worry” dolls approximately 1 inch
in height and made from small bits of wood,
cloth, and string are given from parent to child.
According to legend, parents are meant to say
the following along with the presentation of the
gift: “If you have a problem, then share it with a
worry doll. Before going to bed, tell one worry
to each doll, then place them beneath your pil-
low. Whilst you sleep, the dolls will take your

1

worries away!” It is unclear whether these dolls
have actually been imbued with the power to
whisk away worry, however there is a great deal
of evidence to suggest that the process of shar-
ing one’s worry, of putting bad feelings into
words, can diminish one’s emotional distress,
at least under certain circumstances. This chap-
ter examines the neurocognitive mechanisms
of disruption effects, the process by which putt-
ing feelings into words can disrupt the feelings
being verbalized.

The notion that labeling emotional states
can help to dampen down or regulate negative
emotional states is hardly new. In commen-
tary on some of the oldest Buddhist texts, it
has been written that “The skillful use of label-
ing ... introduces a healthy degree of inner
detachment since the act of apostrophizing [i.e.
speaking to] one’s moods and emotions dimin-
ishes one’s identification with them” (Analayo,
2003, p. 113). Similarly, a number of western
thinkers have written about disruption effects
prior to the twentieth century. The philosopher

Benedict Spinoza suggested that “An emo-
tion which is a passion, ceases to be a passion
as soon as we form a clear and distinct idea
thereof” (1675/2000, p. 291). In the Principles of
Psychology, William James wrote that “The pre-
sent conscious state when I say ... I feel angry’
is not the...direct state of anger ... it is the state
of saying-I-feel-angry. The act of naming them
has momentarily detracted from their force”
(1890, p. 190).

In modern psychology, emotions are often
thought to be relatively uncontrollable with dir-
ect attempts at regulating one’s own emotional
state often backfiring (LeDoux, 1996; Wegner,
Erber, & Zanakos, 1993; Wegner, Shortt, Blake,
& Page, 1990). Nevertheless, thelegacy of disrup-
tion affects lives in various forms of talk thera-
pies. Talk therapies such as cognitive-behavioral
therapy and psychoanalysis vary greatly in their
approach and the putative mechanisms sup-
porting successful outcomes; however, they all
involve individuals putting feelings into words
with the hopes of managing or transforming
those feelings.

The insight that putting one’s feelings into
words can have mental and physical health ben-
efits was captured experimentally in work on
disclosure through expressive writing (for
a review, see Lepore & Smyth, 2002). In the
1980s, Pennebaker began a program of research
(Pennebaker & Beall, 1986; Pennebaker, 1997)
in which participants were asked to write about
past negative experiences on four successive
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days, and these participants were found to have
visited the doctor less often over the following
half-year compared to those who wrote about
trivial experiences. Although numerous studies
have shown health benefits of expressive writ-
ing across numerous domains, including blood
pressure (McGuire, Greenberg, & Gevirtz,
2005), chronic pain (Broderick, Junghaenel,
& Schwartz, 2005), cancer-related symp-
tons (Stanton et al., 2002), lung functioning
(Smyth et al., 1999), liver functioning (Francis
& Pennebaker, 1992), and immune function
(Booth, Petrie, & Pennebaker, 1997), a num-
ber of other studies have shown that expressive
writing leads to improvements in emotional
well-being and mental health more generally
(Hemenover, 2003; Park & Blumberg, 2002).
It is unclear which aspects of the writing pro-
duce the physical and mental health benefits
(for a review of different accounts, see Baikie &
Wilhelm, 2005); however, it is clear that merely
thinking about negative experiences without
being required to organize those thoughts into
words does not have the same benefits and can
actually be quite detrimental to mental health
(Lyubormirsky, Sousa, & Dickerhoof, 2006;
Nolen-Hoeksema, 2000).

INTENTIONAL VERSUS UNINTENTIONAL
EMOTION REGULATION

Although the effects of expressive writing look
like the results of emotion regulation processes,
the expressive writing paradigm lacks certain
indicators associated with emotion regulation.
When one thinks of emotion regulation, one
typically thinks of having a very overt inten-
tion to change one’s emotional experience or at
least the outward manifestations of that experi-
ence (Gross, 1998). One imagines “grinning and
bearing it” when publicly receiving news that
someone else received the promotion you were
hoping for. Most would also expect that car-
rying out this intentional emotion regulation
would feel effortful (Richards & Gross, 2000).
It is unclear to what extent putting feelings into
words, either during expressive writing or in
other forms, constitutes an intentional or unin-
tentional form of emotion regulation.

13-Todorov-Ch13.indd 189

This blurred line between intentional and
unintentional regulation is present in some of
the earliest work on emotion regulation con-
ducted by Lazarus and others. In these studies
(Dandoy & Goldstein, 1990; Lazarus & Alfert,
1964; Lazarus, Opton, Nomikos, & Rankin,
1965; Speisman, Lazarus, Mordkoft, & Davison,
1964), subjects’ physiological arousal was mea-
sured, typically while they watched disturbing
films. By providing a verbal narrative explain-
ing the content of the films in different ways,
changes in the physiological responses were
obtained. For example, telling subjects that
the scene they were about to see was created
by actors appearing to get injured and that the
injuries were fake led to diminished skin con-
ductance responses while subjects watched the
scene, relative to subjects not so informed. The
framing of the scene changed the appraisal of
the scene’s meaning and thus had apparent
regulatory effects (i.e., diminished skin con-
ductance responses), but it is unclear whether
the subjects engaged in anything they would
themselves call emotion regulation. Decades
of work on placebo effects have a similar phe-
nomenology associated with them (Benedetti,
Mayberg, Wager, Stohler, & Zubieta, 2005), such
that a belief or appraisal that a pill will prevent
pain actually leads to diminished experiences
of pain, despite the pill having no active ingre-
dients. More recent fMRI work (Ochsner, this
volume) has put this reframing or reappraisal
process in the hands of subjects and thus made
the process fully overt, asking subjects to under-
stand aversive stimuli in ways that make them
less aversive.

The expressive writing studies (Pennebaker
et al., 1997) and appraisal studies (Lazarus &
Alfert, 1964) suggest that verbal processing of
emotional content and explicit changes to the
framing of emotional content can serve to regu-
late emotional responses, even when there is no
obvious regulatory intent. Nevertheless, these
paradigms could both produce spontaneous
intentions to regulate one’s emotions, and this
could be serving as an unmeasured, but medi-
ating, mechanism. Two other lines of research
suggest that intention to regulate one’s affect
is not, in fact, necessary for the disruption of
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affect to occur for a broader review of uninten-
tional emotion regulation, see Berkman and
Lieberman (2009).

For example, Wilson and Schooler (1991;
Wilson et al., 1993) conducted a series of studies
demonstrating that reflecting upon and writ-
ing about one’s own affective state disrupted
the impact that their affective states would
otherwise have had on their decision making.
Critically, in these studies, the task was not
focused on emotion regulation at all but instead
was focused on merely making good decisions
by consulting one’s own affective response as a
guide. In one study, individuals were asked to
choose between a number of works of art and
were ultimately able to take one art print home
with them. Some individuals were also asked to
reflect on their feelings about each of the prints
before announcing their rating. Surprisingly,
individuals who reflected on their feelings
before choosing were more likely to choose an
art print that they themselves would later regret
choosing than individuals who did not reflect
on their feelings. The authors suggested that
some aspects of feeling states are more verbaliz-
able than others, and when making a decision,
we weight verbal information in our minds
more heavily than nonverbal feelings. Thus, if
good decisions are driven by feelings that can-
not be easily verbalized, relying on that which
can be verbalized will produce suboptimal
decisions. It is also possible, however, that ver-
balizing one’s feelings temporarily altered the
feeling states themselves by dampening them.
Behavioral data alone cannot easily tease these
two interpretations apart (i.e., overemphasiz-
ing verbal information vs. dampening of affect)
and this was actually one of the original incen-
tives for using fMRI to examine this issue, as
it may be better suited for teasing apart these
interpretations.

Another study by Greenberg, Wortman, and
Stone (1996) more directly addresses the issue
of whether regulatory intent is critical for the
benefits of putting feelings into words. In this
study, an expressive writing paradigm similar to
Pennebaker’s was used except that an additional
condition was included. Individuals in this
condition were asked to write about a trauma,
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but one that was imagined rather than real.
Despite the imaginary nature of the traumas
written about, these individuals showed ben-
efits of expressive writing similar to those seen
in previous studies. It is difficult to argue that
these benefits derived from any overt attempts
at emotion regulation. Instead, merely putting
feelings into words—albeit imagined feelings—
produced disruption-like effects.

It is important to note here that I am not
suggesting that intentional emotion regulation
is reducible to putting feelings into words. The
understanding that people have of themselves
and of those around them guide their emotional
lives, and thus new understandings reached
through introspection, disclosure, and reap-
praisal undoubtedly have the power to trans-
form one’s emotional responses. I am simply
suggesting that some of the benefits derived from
these therapeutic techniques may result from
neurocognitive consequences of merely putting
feelings into words. And if this is the case, these
benefits could be put to good use therapeutically,
even in cases for which an individual is unwill-
ing or unable to engage in emotion regulation.

RVLPFC As A CANDIDATE MECHANISM

The rest of this chapter is devoted to explor-
ing one possible neurocognitive mechanism by
which putting feelings into words could disrupt
basic negative affect processes, thereby improv-
ing one’s affective state. Disruption theory pos-
its that right ventrolateral prefrontal cortex
(RVLPEC; see highlighted area in Fig. 13-1d)
plays a central role in the disruption effects.
RVLPFC long been associated with inhibitory
processes and more recently it has been iden-
tified in studies examining the symbolic pro-
cessing of affect. With both of these functions
associated with RVLPFC activity, RVLPFC
emerges as an ideal candidate for disruption
effects, as these effects appear to involve sym-
bolic processing of affect, which leads to the
inhibition of affective processes. Before turning
to the evidence that experimentally combines
these functions in RVLPFC, I first review the
evidence that links RVLPFC separately to inhi-
bition and to symbolic processing of affect.
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Fig. 13-1 Right ventrolateral prefrontal activity (RVLPFC; highlighted area) in affect labeling and
emotion regulation studies. (A) Left lateral and (B) Right lateral activations in studies of emotion
regulation and placebo effects. (C) Legend for emotion regulation and placebo effects (D) RVLPFC

activations in affect labeling studies.

RVLPFC and Inhibition

Although there is ongoing debate about the
full set of neural regions involved in inhibi-
tory processes, RVLPFC would certainly be
included in anyone’s candidate set. More than a
dozen neuro-imaging studies of the Go-NoGo,
Flanker, and Stroop tasks have identified
RVLPEC activations associated with trying
to inhibit a prepotent motor response or try-
ing to ignore task-irrelevant information that
would lead to an incorrect response (Asahi,
Okamoto, Okada, Yamawaki, & Tokota, 2004;
Blasi et al., 2006; Garavan, Ross, & Stein, 1999;
Horn, Dolan, Elliott, Deakin, & Woodruff,
2003; Kawashima, 1996; Konishi, 1999; Liddle,
Kiehl, & Smith, 2001; Matthews, Simmons,
Arce, & Paulus, 2005; Rubia, Smith, Brammer,
& Taylor, 2003; Hazeltine, Poldrack, & Gabrieli,
2000; Hazeltine, Bunge, Scanlon, & Gabrieli,
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2003; Fan, Flombaum, McCandiss, Thomas, &
Posner, 2003; Kemmotsu, Villalobos, Gaffrey,
Courchesne, & Muller, 2005; Leung, Skudlarski,
Gatenby, Peterson, & Gore, 2000). In addition,
these tasks have found that RVLPFC activity is
associated with faster reaction times on inhibi-
tion trials (Garavan et al., 1999), that RVLPFC
activity is greater for successful inhibition trials
than unsuccessful inhibition trials (Rubia et al.,
2003), and that RVLPFC activity is greater for
harder inhibition trials than easy inhibition tri-
als (Matthews et al., 2005). Children with atten-
tion deficit hyperactivity disorder (ADHD)
show impaired behavioral performance on
motor inhibition tasks and also evidence less
RVLPFC activity during inhibition tasks than
controls (Durston, Mulder, Casey, Ziermans,
& van Engeland, 2006; Rubia et al., 1999). One
study that observed better motor inhibition in
an ADHD sample after neurofeedback training
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also observed an increase in RVLPEC activity,
relative to a sample that did not receive this
training (Beauregard & Levesque, 2006). Studies
of permanent lesions (Aron, Fletcher, Bullmore,
Sahakian, & Robbins, 2003) and temporary
lesions to RVLPFCinduced by transcranial mag-
netic stimulation (Chambers et al, 2006) have
also found impaired motor inhibition. Finally,
pharmacological studies in which participants
receive serotonergic agonists, associated with
enhanced self-control and diminished impul-
sivity, observed greater activity in RVLPFC
during motor inhibition trials (Anderson et al.,
2002; Del Ben et al., 2005; see also Rubia et al.,
2005, but cf. Vollm et al., 2006).

A fascinating study by Goel and Dolan
(2003) suggests that RVLPFC may also be
involved in nonmotoric forms of inhibition
such as the inhibition of belief. In this study,
participants assessed the validity of syllogisms
(i.e., Does the conclusion logically follow from
the premises?) that were either sound (premises
were true) or unsound (one premise was false).
Participants had difficulty accurately identify-
ing a valid syllogism as valid if it was unsound
and therefore not true. For example, given the
premises “All addictive things are expensive”
and “Some cigarettes are inexpensive,” it is
valid to conclude that “Some cigarettes are not
addictive” although the first premise and con-
clusion are false. RVLPFC was the only region
of the brain that was more active when partici-
pants overcame their belief-bias and indicated
that this kind of syllogism was valid. A number
of studies on active deception have also sug-
gested a role for RVLPFC in the inhibition of
belief (Abe et al., 2006; Spence et al., 2001; Luan
Phan et al., 2005; Nunez, Casey, Egner, Hare, &
Hirsch, 2005). Across these studies, when indi-
viduals were required to inhibit what they knew
to be true to say something false, RVLPFC was
recruited.

RVLPFC and Symbolic Processing of Affect

There have been many fewer studies examin-
ing symbolic processing of affect (SPA) than
inhibitory processes, but the percentage of
SPA studies implicating RVLPFC is at least as
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high as that seen in the inhibition literature.
SPA refers, roughly, to the explicit linguistic/
propositional processing of one’s own affect
(“I feel sad™), the affect of others (“She looks
frightened”), evaluatively valenced categories
(“Terrorists are bad”), or the value of response
options (“I will lose money if I keep my money
in betamax stock”). Across a variety of studies,
RVLPEC tends to be more active during SPA
than non-SPA, particularly in the case of nega-
tively valenced SPA.

For example, Cunningham and colleagues
(Cunningham, Johnson, Gatenby, Gore, &
Banaji, 2003) presented participants with famous
names like Bill Cosby and Adolph Hitler, who
are generally viewed either positively or nega-
tively. On some trials, participants were asked
to decide whether the target was alive or dead
but on other trials were asked if the target was
good or bad. Thus, on all trials, implicit affective
responses to the targets should be expected, but
explicit SPA should only occur when the targets
are evaluated as good or bad. Cunningham et
al. (2003) observed that RVLPFC along with
medial prefrontal cortex (mPFC) were more
active during good/bad judgments than dur-
ing alive/dead judgments, suggesting that these
regions are involved in SPA. They also found
that RVLPFC was the region of the brain that
was most active during bad judgments relative
to good judgments, suggesting a possible selec-
tive role in negative SPA.

A number of studies that have focused on
explicitjudgments about the emotional aspects of
pictures (Gorno-Tempini et al., 2001; Gur et al.,
2002; Nakamura et al.,, 1999; Narumoto et al.,
2000; Royet, Plailly, Delon-Martin, Kareken,
& Segebarth, 2003) and voices (Wildgruber et
al., 2004, 2005) demonstrated greater RVLPFC
activations to emotional than nonemotional
judgments. A study that specifically compared
negative emotion judgments to neutral and
positive judgments observed greater RVLPFC
to negative emotion judgments (Dolcos, LaBar,
& Cabeza, 2004), similarly to Cunningham et
al. (2003). In addition, multiple studies have
observed that reading negatively valenced words
is associated with greater RVLPFC than reading
neutral or positive words (Cunningham, Espinet,
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DeYoung, & Zelazo, 2006; Cunningham, Raye,
& Johnson, 2004; Kuchinke et al., 2005).

Nomura et al. (2003; see also Shaw et al.,
2005) compared difficult emotion judgments to
easy emotion judgments. Presumably, the diffi-
cult judgments required more top-down elabo-
ration of the emotional qualities of the stimulus
than the easy judgments and thus would involve
more SPA. In this study, participants judged the
emotional expression or the gender of target
faces. For half of the trials, the critical dimen-
sion was ambiguous (e.g., half of the gender tri-
als had faces that were ambiguous with respect
to gender). Nomura et al. (2003) found that
RVLPEC and the dorsal anterior cingulate cor-
tex (dACC) were the only regions of the brain
that were more active during ambiguous trials
than unambiguous trials. Importantly, however,
the effect in RVLPFC was driven entirely by its
response to ambiguous emotion trials, whereas
the dACC was equally responsive to both kinds
of ambiguity. Thus, one reasonable interpre-
tation of these results is that RVLPFC was
recruited on ambiguous emotion trials as par-
ticipants engaged in explicit hypothesis testing
about the emotional expression, which would
be consistent with its putative role in SPA.

RVLPFC ANATOMICAL PROJECTIONS TO
LIMBIC REGIONS

The preceding sections set up the possibility
that SPA in RVLPFC could inhibit activity in
limbic regions such as the amygdala, insula,
and ACC associated with affective experience.
It is important to establish that such a claim
is neuro-anatomically plausible. That is, does
RVLPFC have the right kinds of neuro-ana-
tomical connections to these other regions to
produce these regulatory effects? For the con-
nections to the insula and ACC, the answer is
a resounding yes. RVLPFC has strong bidirec-
tional connections with both of these regions
(Augustine, 1996; Vogt & Pandya, 1987).

The neuro-anatomical connections from
RVLPEC to the amygdala are more complex.
On the one hand, there are direct projections
from RVLPFC to the amygdala. Carmichael
and Price (1995; see also Ghashghaei & Barbas,
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2002; McDonald, Mascagni, & Guo, 1996) made
anterograde tracer injections into area 121 (the
region in the rhesus monkey homologous to
Brodmann’s area 47 in humans) and found evi-
dence of projections from area 121 to the baso-
lateral nucleus of the amygdala (BLA). However,
these projections are not particularly dense,
calling into question whether these direct pro-
jections are sufficient to allow RVLPFC to regu-
late amygdala responses. As suggested by Phelps,
Delgado, Nearing, and LeDoux (2004), RVLPFC
could also have its effect on the amygdala indi-
rectly by way of projections from RVLPEFC to
mPFC, which in turn has dense projections to
the amygdala (Carmichael & Price, 1995) and
is known to regulate the amygdala in studies of
extinction (Phelps et al., 2004; Quirk, Likhtik,
Pelletier, & Pare, 2003).

RVLPFC DIMINISHES NEURAL AND
SUBJECTIVE NEGATIVE AFFECT

This section reviews research that suggests that
RVLPFC not only inhibits motor and cognitive
responses but also inhibits negative affective
responses both in terms of subjective reports of
negative affect and in terms of activity in limbic
regions associated with negative affect and dis-
tress. In light of the previous sections that estab-
lish a major role for RVLPFC in (I) inhibitory
processes; (2) the symbolic processing of nega-
tive affect; and (3) possessing neuro-anatomical
connections to limbic regions, it is perhaps not a
giant leap to suggest that RVLPFC may contrib-
ute to the inhibition of motoric, cognitive, and
affective responses. Nevertheless, establishing
this relationship will serve as a critical stepping
stone to full-blown disruption effects reviewed
in the next section.

RVLPFC is one of the regions that has
been associated with increased pain analgesia
(Petrovic, Kalso, Petersson, & Ingvar, 2002).
Morerecently,anumber of studies have observed
that placebo effects appear to be mediated by
RVLPFC, along with rostral anterior cingulate
cortex (rACC). In one study, we (Lieberman et
al., 2004) examined a group of patients with
irritable bowel syndrome (IBS), a chronic pain
condition associated with heightened pain
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sensitivity in the limbic system (Naliboff et al.,
2006). The IBS patients were scanned prior to
and then again after receiving 3 weeks of sham
treatment with placebos for their pain. During
each scanning session, patients received painful
rectal stimulation, simulating the symptoms of
IBS and generating a measure of current neural
responses to this stimulation. We found that to
the extent that participants reported improve-
ments in their pain symptoms at the end of the
placebo regimen, compared to before the regi-
men began, they also showed increased activity
in RVLPFC (r=0.71) and decreased d ACC activ-
ity from the first scanning session to the second.
Multiple other studies have also observed within
session placebo effects associated with increased
RVLPFC activity and decreased limbic activity
in the domains of physical pain (Petrovic et al.,
2002; Wager et al., 2004) and anxiety (Petrovic
etal., 2005).

We have also examined the role of RVLPFC
in the regulation of “social pain” or the distress
associated with social rejection (Eisenberger,
this volume; Eisenberger & Lieberman, 2004).
In one study (Eisenberger, Lieberman, &
Williams, 2003), participants ostensibly played a
game of Internet “catch” with two other players,
who were actually computer simulations. Part
of the way through the game, the other play-
ers stopped throwing the ball to the participant
and thus excluded the participant for the rest of
the game. Numerous behavioral studies have
shown that this exclusion manipulation causes
considerable distress in participants, even when
they know the other players are just computer
simulations (Williams, in press). Our partici-
pants also reported being distressed in response
to being excluded and showed a pattern of neu-
ral activity consistent with the experience of
visceral pain (see also Eisenberger, Way, Taylor,
Welch, & Lieberman, 2007). Most relevant here
is that participants produced increased activity
in dACC to the extent that they felt; however, to
the extent that RVLPFC was active, participants
reported feeling less distressed by the episode
of exclusion. Moreover, activity in RVLPFC
was negatively correlated with dACC activity,
and changes in dACC activity mediated the
relationship between RVLPFC and distress. In
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other words, it appears that increased RVLPFC
activity may have helped to downregulate dACC
responses, which in turn were associated with
reduced distress.

In contrast to the social and physical pain
studies, fMRI studies of reappraisal explicitly
instruct subjects to engage in emotion regula-
tion. Nearly all of the fMRI studies of reappraisal
have observed activity in or near RVLPFC along
with other prefrontal regions (see Fig. 13-1a &
13-1b: Beauregard, Levesque, & Bourgouin,
2001; Kalisch et al., 2005; Levesque et al., 2003;
Luan Phan et al,, 2005; Ochsner et al., 2004;
Schaefer,et al., 2003; cf. Ochsner, Bunge, Gross,
& Gabrieli, 2002).

A handful of other studies have implicated
RVLPEC in the regulation of emotional behav-
iors. These studies may be something of a blend
between the motor inhibition and emotion reg-
ulation paradigms, supporting the notion that
RVLPEFC is involved in a continuum of regu-
latory effects. In one study (Small, Zatorre,
Dagher, Evans, & Jones-Gotman, 2001), par-
ticipants were required to eat a piece of choco-
late during each of a series of PET scans. After
each scan, participants indicated how much
they liked eating the chocolate and how much
they wanted to have another piece. Predictably,
in early scans, participants liked the choco-
late and wanted more; however, by the second
half of the study, the participants did not like
the chocolate anymore and did not want to eat
another piece. Activity in RVLPFC was strongly
associated with self-reports of not wanting to
eat anymore chocolate despite being asked by
the experimenter to continue eating it, sug-
gesting that RVLPFC may have been involved
in suppressing the desire to reject the chocolate
to comply with the requirements of the study
(i.e., eating the unwanted chocolate). Note that
although not framed as such in this study, the
results may have implications for future work
on the neural correlates of compliance and
conformity.

In another recent study (Tabibnia, Satpute,
& Lieberman, 2008b), we examined how indi-
viduals overcome the slight of insulting unfair
offers in a financial bargaining game to accept
financially advantageous offers. Participants
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played the “responder” role in several one-
shot versions of the ultimatum game. In this
game, the “proposer” is asked to split a sum of
money between him/herself and the responder.
Thus, if the proposer has a $10 stake to split,
she may propose an even split of $5 and $5 or,
perhaps, a more unfair split of $8 for herself
and $2 for the responder. The responder then
decides whether or not to accept the offer. If
the responder accepts, then both the proposer
and responder get exactly what the proposer
proposed. However, if the responder rejects the
proposal, neither participant receives anything.
Either way, there is no additional bargaining
after the responder responds.

An earlier fMRI study of the ultimatum
game (Sanfey, Rilling, Aronson, Nystrom, &
Cohen, 2003) compared the neural responses to
fair ($5 out of $10) and unfair ($1 out of $10)
offers. The main finding was that unfair offers
were associated with increased activity in the
anterior insula, a region that has previously
been associated with disgust responses. In our
study (Tabibnia et al., 2008b), we also included
offers that were unfair and yet still financially
desirable to undergraduate participants. In the
study by Sanfey et al., both kinds of offers pre-
sented little conflict as the $5 offers were both
fair and desirable, financially, whereas the $1
(and $2) offers were unfair and not that desir-
able, financially. To create this conflict between
fairness and financial desirability, we included
offers such as $5 out of $23, which were both
insulting and yet also financially desirable.
What we found across a number of different
analyses is that the tendency to reject unfair
but financially desirable offers was associated
with activity in the anterior insula, consistent
with the results from Sanfey et al. However, the
tendency to accept the unfair but financially
desirable offers was associated with activity in
RVLPEC. Moreover, greater RVLPFC activity
on these trials was associated with diminished
anterior insula activity, and changes in ante-
rior insula activity mediated the relationship
between RVLPFC activity and the tendency to
accept unfair offers. These results are consistent
with the idea that RVLPFC is involved in damp-
ening the limbic response to the insulting offer,
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allowing the individual to “swallow one’s pride”
and accept the unfair offer.

SYMBOLIC PROCESSING OF AFFECT
DISRUPTS AFFECT VIA RVLPFC

T'have established that RVLPFCactivityisassoci-
ated with the inhibition of motor, cognitive, and
emotional responses. Additionally, RVLPFC is
active in various forms of SPA, particularly neg-
atively valenced SPA (SPA,). If SPA ., activates
RVLPFC and activity in RVLPFC is associated
with the inhibition of emotional responses, then
it seems plausible that SPA
ated with the inhibition of emotional responses
and that activity in RVLPFC would be largely
responsible for this effect.

Prior to the studies that directly linked SPA
with the downregulation of affect, there were

xeg Would be associ-

also a handful of studies suggestive of this link
without overtly assessing it. Hornak, Rolls, and
Wade (1996) tested a sample of patients with
ventral prefrontal damage and found that these
patients were impaired at explicitly recogniz-
ing emotional face expressions and voice tones.
Of the 11 patients in the sample, 9 had right or
bilateral ventral damage, and 8 of these were
impaired on one or both SPA tests. Of the 2 “left-
only” ventral prefrontal patients, one performed
well above the mean of the nonventral controls.
Additionally, the extent of impairment in SPA
tasks was correlated with disinhibition of emo-
tional behavior, suggesting that impaired ability
to engage in SPA is associated with more emo-
tional behavior and that this association may be
related to ventral prefrontal impairment.
Hariri, Bookheimer, and Mazziotta (2000)
produced the first evidence of the complete
pathway from SPA to RVLPEC activity to
reduced amygdala activity. In their study, par-
ticipants judged the emotional identity of a
target’s facial expression, however, the trials
varied with respect to whether symbolic pro-
cessing was required to make the judgment.
In the SPA condition (“affect label” see Fig.
13-2a), a target face was presented at the top of
the screen along with two emotion words (e.g.,
“angry,” “surprised”) at the bottom of the dis-
play, and participants had to choose which of
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Fig. 13-2 Sample trials from an affect labeling study (Lieberman et al., 2007).

words best described the target’s emotion. In
the non-SPA condition (“affect match”; see Fig.
13-2b), a target face was presented at the top of
the screen along with two other emotional faces
at the bottom of the display and participants
had to choose which of these were showing the
same emotion as the target face. According to
Hariri et al., in the non-SPA condition partici-
pants could “match the faces based on percep-
tual characteristics, such as wide eyes, furrowed
brow or clenched teeth, but need not judge or
interpret the information” (p. 44). Indeed, when
viewing these stimuli, there is a strong sense of
“pop-out” in the non-SPA stimuli in which the
faces that match seem to automatically pop-out
together.

In the non-SPA condition, there was sig-
nificant amygdala activity relative to a shape-
matching control condition (“shape match”
see Fig. 13-2f); however, there was no amygdala
activity observed during the SPA condition.
Instead, SPA was associated with activity in
RVLPEC and the fusiform “face” area, the lat-
ter presumably indicating that the target face
was still being attended to in the SPA condition.
In the direct comparison of SPA and non-SPA
trials, greater RVLPFC and diminished amyg-
dala activity was observed during the SPA tri-
als. Thus, two different forms of emotional

processing—one symbolic and one non-sym-
bolic—appear to be routed through distinct
neural systems. Given that the amygdala has
been shown in multiple studies of affective pro-
cessing to be activated by conditions that would
allow only automatic processing (i.e., sublimi-
nal presentations and binocular rivalry studies;
Morris et al., 1998; Whalen et al., 1998; Pasley,
Mayes, & Schultz, 2004; Villeumier, Armony,
Driver, & Dolan, 2001), it is quite surprising to
see the amygdala not responding under condi-
tions that would allow both automatic and con-
trolled processing.

In a follow-up study, we (Lieberman, Hariri,
Jarcho, Eisenberger, & Bookheimer, 2005) com-
pared SPA and non-SPA processing in the con-
text of race. Rather than using different facial
expressions of emotions, we used all neutral
expression facesthatvaried by race. Inthe United
States, the stereotypes of Blacks are evaluatively
negative, particularly when assessed implicitly
(Devine, 1989). Indeed, even U.S. Blacks have
more negative implicit stereotypes of Blacks
than of Whites (Nosek, Banaji, & Greenwald,
2002; Livingston & Brewer, 2002). Consistent
with these behavioral findings, a number of
neuro-imaging studies have observed greater
amygdala activity to Black faces than to White
faces, at least to the extent that participants
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possessed strong anti-Black implicit stereotypes
(Phelps et al., 2004; Cunningham, Johnson,
Raye, Gatenby, Gore, & Banaji, 2004). We rea-
soned that because a neutrally expressive Black
face produces a similar amygdala response as a
negatively expressive White face, engaging in
SPA by labeling the race of Black target faces
might disrupt this race-related amygdala activ-
ity in much the same way that affect labeling
disrupts the amygdala response to negatively
expressive faces. It is worth noting that another
reasonable hypothesis is that race labels would
focus attention onto the negative stereotyped
aspect of the targets (i.e., race) rather than on
other more neutral or positive aspects (i.e., gen-
der) and would therefore produce greater activ-
ity in the amygdala.

As in other race fMRI studies, we observed
greater amygdala to Black faces than White
faces when participants performed a “race-
match” task (visually analogous to the trial
shown in Fig. 13-2b) that did not require SPA.
In fact, we observed this separately for both
our White and Black participants. That is,
Black participants produced greater amygdala
activity to Black faces than White faces, con-
sistent with the previous behavioral findings of
Blacks displaying negative implicit stereotypes
towards Blacks (Nosek et al., 2002; Livingston
& Brewer, 2002).

In contrast to the non-SPA condition, when
participants performed the “race-label” task
(analogous to Fig. 13-2a), there was no differ-
ential amygdala activity to Black and White
faces, and the amygdala responses to Black
faces diminished compared to the amygdala
response during race matching of Black faces
and even compared to the control task that did
not involve faces at all. As predicted, there was
greater RVLPFC activity during race labeling
of Black faces (SPAy,,) but not during the race
labeling of White faces (SPA,,,). Additionally,
there was a strong negative correlation between
RVLPFC and amygdala activity during race
labeling of Black faces such that the individuals
who activated RVLPFC the most during these
blocks also tended to activate the amygdala the
least. Finally, all of these effects were evident for
both the Black and White participants.
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DISRUPTION EFFECTS REDUX

The advantage of the affect labeling paradigm
over previous SPA studies is that during both
matching and labeling conditions, attention is
focused on the emotional aspects of the stimu-
lus, with only the need to engage in SPA varying
across the conditions. Affect labeling requires
SPA, whereas affect matching does not, although
affect matching does not prevent spontaneous
SPA. Additionally, by using verbal labels that
appear in different positions across trials, par-
ticipants cannot learn a stimulus response map-
ping between, say, perceptual cues of fear and
a right button press. Participants need to read
the labels on each trial to see which options are
available.

Despite these advantages, there are some
inferential limitations present in the original
formulation of the affect labeling paradigm.
Although the comparison of the affect label to
the affect match conditions represents a com-
parison of SPA and non-SPA, this distinction is
confounded with other differences between the
conditions. First and foremost, affect match tri-
als present three faces, of which at least two are
posing negative emotional expressions on most
trials. In contrast, the affect label trials never
present more than a single negatively expres-
sive face. Thus, one could argue that greater
amygdala activity is present in the affect match-
ing condition because there are more amyg-
dala activating stimuli present on those trials.
This argument is not entirely satisfactory given
that a single negatively expressive face, even
presented subliminally, is usually sufficient to
produce amygdala activity (Morris et al., 1998;
Whalen et al., 1998), whereas neither of the two
affect labeling studies reported the presence
of amygdala activity during the affect labeling
condition.

Another possibility is that affect labeling
is not really affecting amygdala activity, but
rather, affect matching leads to hyper-amygdala
responses and thus the difference between the
two conditions emerges. This criticism does not
address the issue of why there has been no amyg-
dala activity observed during the affect labeling
condition, but it does raise the important issue
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that affect matching has different task require-
ments than tasks that typically provoke amyg-
dala activity such as passive observation of
faces or making gender judgments of faces. It is
unknown how much the difference between the
labeling and matching conditions results from
each of these factors because a passive observa-
tion condition has not been included.

The last criticism of the paradigm acknowl-
edges that the labeling condition is indeed mod-
ulating amygdala activity but takes issue with
the source of this modulation. Although we have
characterized the affect labeling task in terms of
SPA and non-SPA, one could just as easily label
them as cognitive and perceptual processes
more generally without making any claims
about the affective component of these tasks. In
other words, perhaps any kind of cognitive or
verbal labeling process will diminish the amyg-
dala response to these emotional stimuli.

To address all of these concerns, we ran
a modified version of the affect labeling task
that included a number of control conditions
(Lieberman et al., 2007). All of the conditions of
this studyare shown in Figure 13-2. Weincluded
a passive observation condition (Fig. 13-2¢) dur-
ing which subjects were presented with a single
negative emotional target face on each trial and
simply attended to the face. This condition was
used to construct regions of interest (ROIs) in

Amygdala
y=-8

Affect Label

REGULATION OF SOCIAL BEHAVIOR

the amygdala, which could then be compared
across all conditions to examine the modula-
tory effect of other forms of stimulus process-
ing. Then, in addition to the standard affect
label and affect match conditions, we included
gender label and gender match conditions (Fig.
13-2d & 13-2e). The comparison of affect label
and gender label is the most critical comparison
as both conditions present only a single target
face and both involve labeling—albeit different
kinds of labeling (affective vs. non-affective).

As can be seen in Figure 13-3, affect match,
gender match, and gender label each produced
amygdala activity that was statistically equiva-
lent to that produced during the passive obser-
vation of emotional faces (“observe”). Only
affect labeling produced significantly less amyg-
dala than the observe condition. Affect label-
ing also produced less amygdala activity than
gender labeling or affect matching, indicating
that this effect really resulted from SPA rather
than the number of faces on each trial or cog-
nitive processes more generally. Incidentally, in
whole-brain analyses, a number of limbic and
paralimblic structures were also less active dur-
ing affect labeling than gender labeling, includ-
ing dorsal ACC, subgenual ACC, posterior
insula, and ventromedial PFC.

In contrast, only a single region of the brain,
RVLPFC, was more active during affect labeling

Affect Match Gender Label Gender Match ~ Observe

Fig. 13-3 Amygdala response under various processing conditions. Only affect labeling produced a
lower level of amygdala activity than simply observing a negative emotional face.
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than gender labeling. In addition, after running
a correlational analysis using the amygdala clus-
ter from the comparison of affect and gender
labeling as a seed, we found that RVLPFC was
one of only two regions that had a negatively
correlated pattern of activity during this com-
parison. In other words, if one wanted to know
which subjects produced the least amygdala
activity during affect labeling, relative to gender
labeling, finding the subjects who had the most
activity in RVLPFC would be the way to do this.
Interestingly, mPFC in BA10 was the only other
region of the brain to show this pattern. This is
interesting because mPFC has been identified
as a possible mediator of RVLPFC effects on
the amygdala. Additionally, mPFC is critical to
extinction processes and the regulation of the
amygdala in this context (Phelps et al., 2004;
Quirk et al., 2003) and has been associated with
reflective emotional processes (Lane et al., 1997;
Taylor, Phan, Decker, & Liberzon, 2003). In
running a mediational analysis, we found sup-
port for the RVLPFC>mPFC->amygdala path-
way effect such that the relationship between
RVLPFC and the amygdala during affect
labeling was significantly mediated by mPFC
activity.

In a psychophysiological follow-up, we
found similar results for skin conductance,
paralleling the amygdala findings in the fMRI
research. In this study (Crockett, Lieberman,
& Tabibnia, unpublished manuscript), subjects
performed the affect label, affect match, gender
label, and shape match tasks while skin conduc-
tance responses (SCR) were measured. Across
the entire sample, affect labeling was associ-
ated with smaller SCRs than affect matching
and equivalent SCRs to the shape-matching
control task. Gender labeling produced SCRs
between the levels observed for affect labeling
and affect matching but was not significantly
different from either. One reason these latter
effects may not have been significant is that a
number of subjects did not show reliable SCRs
in any of the conditions, which dampened the
statistical power of the entire sample. This may
have occurred because face stimuli are not
as emotionally provocative as other stimuli
known to produce strong SCRs (Britton, Taylor,
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Sudheimer, & Liberzon, 2006), such as the
images from the International Affect Picture
System (IAPS; Lang, Bradley, & Cuthbert,
1999). When we separated the sample into high
and low neurotics, a clearer picture emerged.
Non-neurotics, who tend to be less reactive to
negatively valenced stimuli, showed no reliable
SCR differences across any of the conditions.
Those high in neuroticism, however, produced
strong SCR responses to affect match and gen-
der label trials and much weaker SCR responses
to affect label and shape match trials. Thus, for
those that were showing SCR responses at all to
the emotional stimuli, the disruption hypothe-
ses were fully supported.

AFFECT LABELING AND BEHAVIORAL
INHIBITION

RVLPFC activity is associated with reduced
activity in limbic regions, such as the amygdala
and dACC, and SPA is associated both with
increased RVLPFC activity and decreased lim-
bic activity. One of the core reasons for pursu-
ing this line of work is the established role of
RVLPFC in motor and behavioral inhibition.
In light of these various effects, it is reasonable
to ask whether SPA, which activates RVLPFC,
also has inhibitory effects on behavior. Perhaps
RVLPFC produces various forms of inhibition
simultaneously (although past studies have
typically looked at motor, cognitive, or affec-
tive inhibition alone), and perhaps SPA sets
the various forms of inhibition in motion. This
would certainly be consistent with claims of
Goethe, Emerson, Dewey, Arendt and others
that thought paralyzes action. In a recent study,
Robinson and Wiklowski (2006) found behav-
ioral evidence indicating that SPAy., leads to
motor inhibition, observing that reading nega-

Neg

tively valenced primes, but not neutral or pos-
itive prime words, led to longer reaction times
on a simple motor response task.

We conducted an fMRI study (Lieberman,
Eisenberger, & Crockett, unpublished manu-
script) to examine the effects of priming a neg-
ative stereotype on walking speed. We adapted
the classic “automatic behavior” study (Bargh,
Chen, & Burrows, 1996) in which priming the
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“elderly” stereotype leads to slower walking, for
use in the scanner environment. We reasoned
that reading sentences related to the negative
valenced stereotype of the “elderly” constitutes
aform of SPAy,, just as labeling the race of Black
targets did in our previous study (Lieberman
et al., 2005). If true, this would be expected to
activate RVLPFC and diminish the activation
in limbic structures and possibly inhibit motor
processes as well, which could promote slower
walking.

This is exactly what we found. After being
primed with sentences related to the elderly ste-
reotypeinthescanner, participants walked more
slowly than they did before scanning. Although
part of this effect was no doubt the result of
the general sluggishness felt after scanning,
we were interested in how neural activity dur-
ing the sentence priming related to the changes
in walking speed from pre- to post-scanning.
We found that RVLPFC was the only region of
the brain for which greater activity during the
priming of the elderly stereotype was associated
with more slowing from pre- to post-scan walk-
ing measurements. As in our previous studies,
we also observed greater increases in RVLPFC
associated with reductions in limbic areas,
including the amygala and dACC. However,
greater activity in RVLPFC was also associ-
ated with less activity in the cerebellar vermis, a
region that has been associated with motor pro-
cesses related to walking and lower limb con-
trol (Jahn et al., 2004; Martin, 1996). Moreover,
during the presentation of sentences related to
the elderly, compared to control sentences, this
same region of cerebellum was less active. Thus,
in this study, SPAy,, not only activated RVLPFC
and attenuated limbic responses but also atten-
uated activity in a region linked to motor prepa-
ration and to walking behavior, suggesting that
SPAy,, may, in fact, produce motor inhibition
as well as emotion regulation. It should also be
noted that the RVLPFC-limbic effects occurred
in this study despite any plausible impetus for
subjects to intentionally engage in emotion reg-
ulation. Consequently, it appears that the desire
to regulate one’s emotional responses may not
be necessary to receive the regulatory benefits
of activating RVLPFC, consistent with previous

REGULATION OF SOCIAL BEHAVIOR

research on the benefits of writing about imagi-
nary traumas (Greenberg et al., 1996).

CLINICAL APPLICATIONS

Given that SPA appears to regulate limbic
responses without the intention to do so, this
would provide a mechanism by which putting
feelings into words would have benefits for reg-
ulating emotional distress and for mental health
more generally. In an initial attempt to bridge
between disruption studies and clinical therapy,
we have conducted a series of studies that inte-
grate a SPA manipulation into an analogue of
exposure therapy.

In one study, Tabibnia, Lieberman, and
Craske (2008a) presented participants with
a number of different high-arousal negative
images from the IAPS (Langet al., 1999) on
Day 1 while SCR was measured. Each of the
pictures was presented a total of six times
throughout the session to mimic the repeated
exposure involved in exposure therapy (Foa
& Kozak, 1986). Some of the pictures were
presented alone on each trial, whereas others
were presented and then followed by either a
neutral or negatively valenced word on each
trial. Once a picture was presented alone, with
a negative word, or with a neutral word, the
picture was presented the same way for all the
trials. However, the specific words used varied
with each presentation, such that a picture pre-
sented with negative words would be presented
with six different negative words across the six
presentations, thus preventing strong associa-
tions to a particular word. Exposure therapy is
based on the premise that allowing individu-
als to fully experience an emotional response
to a feared stimulus on multiple occasions will
allow that emotional response to subside over
time. In light of this, the temporal placement
of the affect labels was deemed critical. We
presented the words 3.5 seconds after the pic-
tures to allow a full physiological response to
emerge. Because disruption theory posits that
the labels can reduce these responses, simul-
taneous presentation of pictures and words
might actually prevent exposure effects from
occurring.
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Fig. 13-4 Spider phobic skin conductance responses to spider images as a function of day and ini-
tial encoding condition. Higher bars indicate greater reactivity. For the labeling conditions (Negative
Label, Neutral Label), the labels were present on Day 1, but on Day 8, pictures were presented without

labels for all conditions.

A week after the first session, participants
returned for a second session. On Day 8, par-
ticipants were again shown the same pictures
from Day 1 while SCR was measured; how-
ever, on Day 8, no words were shown for any
of the conditions. By comparing SCR to pic-
tures in each condition across the two ses-
sions, we could determine the extent to which
repeated exposure on Day 1 led to diminished
SCR a week later and also whether the addi-
tion of affect labels enhanced this effect. As
predicted, pictures that had been presented
alone on Day 1 produced diminished SCRs
on Day 8. This was also true for pictures that
were presented with negative words on Day
1; however, pictures presented with neutral
words on Day 1 only showed a trend in this
direction. Critically, although both pictures
shown alone and pictures shown with nega-
tive words showed diminished SCRs on Day 8,
the reduction for the negative word condition
was greater than the reduction for the no word
condition.

This effect was replicated in a second study
(Tabibnia et al., 2008a), examining the SCRs of
individuals with spider fears to pictures of spi-
ders. In this between-groups study, individuals
saw pictures of spiders in one condition only
(no words, negative words, or neutral words).
In each condition, participants produced
smaller SCRs to spider pictures on Day 8 than
on Day 1 and replicating the first study, this
effect was significantly greater in the negative
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words condition than the no words condition
(see Fig. 13—-4). Interestingly, the effects of the
negative words shown on Day 1 generalized to
new pictures of spiders that were not shown on
Day 1 and had never been paired with words.
Thus, these results suggest that pairing affect
labels with repeated exposures of feared stim-
uli can lead to long-term reductions in the
emotional responses to those stimuli.

More generally, these results point to the
benefits of examining how specific symbolic
processes unique to humans can benefit men-
tal health processes. There has been a great deal
of work in the past decade to translate the ani-
mal research on extinction processes into the
human domain and demonstrating that these
processes do translate from rodent to human.
At the same time, humans have specific capac-
ities that we do not share with other animals
and these undoubtedly modulate the ways
in which the lower processes operate within
humans (Davey, 1992).

SOCIAL COGNITIVE IMPLICATIONS

Automaticity and Control

In addition to the applied clinical applications
of disruption theory, this work also has impor-
tant implications for both theory and methods
within social cognition. First, the findings from
this work suggest that our basic definitions of
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automaticity and control, a core distinction
within social cognition (Chaiken & Trope,
1999), need to be revisited (cf. Bargh, 1989). One
of the gold standards for determining whether a
process is automatic is to observe whether the
process still occurs when the eliciting stimulus
is presented subliminally (Monahan, Murphy,
& Zajonc, 2000; Murphy & Zajonc, 1993). Thus,
if a trait word is presented subliminally and
influences subsequent personality judgments,
all would agree that this represents automatic
or implicit priming. A second standard that
has been used has been the amount of time a
mental process takes to occur. Generally speak-
ing, the effects of a prime word on the process-
ing of a second word that follows within 300
milliseconds of the prime word are thought to
be automatic (Neely, 1977). Finally, processes
that produce the same outputs when a person
is under cognitive load (i.e., mental distraction
usually caused by a concurrent task), as when
there is no cognitive load, are also considered to
be automatic (Gilbert, 1989).

By the first two of these definitions, the
amygdala response to emotional images is an
exemplary case of automaticity. Multiple studies
have demonstrated that the amygdala responds
to subliminal presentations of emotional images
(Morris et al., 2000; Whalen et al., 1999) and
also that the amygdala responds within 150
milliseconds of stimulus presentation. Clearly,
no conscious mental resources are needed
to produce the amygdala’s response to emo-
tional stimuli. Indeed, the race-matching task,
which produced the greatest amount of amyg-
dala activity in a comparison with race labeling
(Lieberman et al., 2005), was performed at the
same speed with a concurrent working memory
task as without this task.

Nevertheless, when individuals are asked to
process affect labels while looking at negative
emotional images, the amygdala response either
disappears or is significantly attenuated. Here,
the presence of a particular kind of concurrent
controlled processing task (i.e., affect label-
ing) modulates what would otherwise be an
automatic response in the amygdala. This runs
counter to the dogma of standard dual-process
models that controlled processes cannot affect

REGULATION OF SOCIAL BEHAVIOR

automatic processes. How could a process that
can occur during subliminal presentations
when an individual has no awarness at all of
the eliciting stimulus possibly be prevented or
attenuated by conscious processing?

Once a cognitive neuroscience approach to
automatic and controlled social cognition is
taken (Lieberman, 2007), the answer is actu-
ally quite straightforward. One possibility is
that the amygdala performs its operations auto-
matically as has often been supposed (Pasley
et al., 2004). On this account, the amygdala in
no way depends on cognitive resources or con-
trolled processing to perform its computations.
However, the amygdala receives inputs from
various regions of prefrontal cortex (Ghashghei
& Barbas, 2002), and the functional effect of
some of these inputs may be inhibitory (Quirk
et al., 2003; Rosenkranz & Grace, 2002). Affect
labeling may interfere with amygdala process-
ing not because they compete for a limited pool
of cognitive resources (as is assumed to be the
case for competing controlled processes) but
because affect labeling just happens to activate
a prefrontal region that has inhibitory inputs
to the amygdala. Thus, processes internal to
the amygdala may well be automatic, and yet
at the same time, other brain structures may be
capable of modulating or inhibiting these pro-
cesses. On the one hand, this suggests that some
individual neural mechanisms may follow the
standard principles of automaticity, but on the
other hand it suggests that at a system level, our
understanding of automaticity and control may
be far too simplistic.

Semantic versus Embodied Emotion

A second issue for social cognition is the use
of word-and-picture primes in experimental
studies. It is not uncommon for social psycho-
logical research to use word-and-picture primes
interchangeably (e.g., Dasgupta & Greenwald,
2001; Devine, Plant, Amodio, Harmon-Jones,
& Vance, 2002; Galinsky & Moskowitz, 2000;
Lowery, Hardin, & Sinclair, 2001; Wittenbrink,
Judd, & Park, 2001). This may be a result of
assuming that there are unified representations
in the mind and that any stimulus relevant to
that mental construct is going to activate this
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unified representation. From this perspective,
it might seem that the same representation can
be activated implicitly or explicitly, but ulti-
mately the same representation is invoked. The
cognitive neuroscience of memory has dem-
onstrated that not only are there implicit and
explicit memory processes (i.e., ways of using
and invoking mental representations) but also
that there are distinct neural mechanisms that
retain different aspects of our past experience in
qualitatively distinct representations (e.g., epi-
sodic, semantic, conditioning). In the context
of affect labeling research, it seems that negative
emotional stimuli can also activate distinct rep-
resentations and processes depending to some
extent on whether the eliciting stimuli are words
or pictures. Negatively valenced pictures reli-
ably activate the amygdala and also lead to SCR
increases, suggesting that embodied emotional
processes are invoked. Alternatively, negatively
valenced words produce neither of these effects
and instead activate RVLPFC. Thus, it is pos-
sible that these words are producing thoughts
about emotion but are not producing, or may
even be inhibiting, basic emotional responses.
In a pure social cognition task with word-only
primes, this effect may be overlooked as nega-
tively valenced words will presumably activate
a semantic network of emotion representations
(Robinson & Clore, 2002). It appears that it
would be a mistake, however, to infer from the
activation of this semantic network that more
basic and embodied emotional processes have
also been activated. Although this distinction
has yet to be fully fleshed out, it does suggest
that we may not be priming what we think we’re
priming in affect priming studies.

CONCLUSION

Numerous philosophers and psychologists have
noted over the years that thinking about affect
has the capacity to alter and even dampen the
affect that is being thought about. This has been
used to good effect in various forms of therapy,
from formal psychotherapies to informal social
support networks in which people talk about
their feelings with friends. The reason that
putting feelings into words helps has remained
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elusive and somewhat mystical. The work pre-
sented here describes a neurocognitive process
focused on RVLPFC that provides the begin-
nings of an answer. Putting feelings into words
activates a region of the brain that is capable of
inhibiting various aspects of immediate expe-
rience, including affective distress. Although
we cannot say why the brain evolved such that
putting feelings into words has this neurocog-
nitive effect, knowing that it does allows us
to probe various aspects of this process in the
future and examine its contribution to various
social and affective experience in healthy and
clinical populations.
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