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PSYCHOLOGICAL SCIENCE

Research Article

Putting Feelings Into Words

Affect Labeling Disrupts Amygdala Activity in Response to

Affective Stimuli

Matthew D. Lieberman, Naomi I. Eisenberger, Molly J. Crockett, Sabrina M. Tom,

Jennifer H. Pfeifer, and Baldwin M. Way

University of California, Los Angeles

ABSTRACT—Putting feelings into words (affect labeling)
has long been thought to help manage negative emotional
experiences; however, the mechanisms by which affect
labeling produces this benefit remain largely unknown.
Recent neuroimaging studies suggest a possible neuro-
cognitive pathway for this process, but methodological
limitations of previous studies have prevented strong in-
ferences from being drawn. A functional magnetic reso-
nance imaging study of affect labeling was conducted to
remedy these limitations. The results indicated that affect
labeling, relative to other forms of encoding, diminished
the response of the amygdala and other limbic regions
to negative emotional images. Additionally, affect labeling
produced increased activity in a single brain region, right
ventrolateral prefrontal cortex (RVLPFC). Finally,
RVLPFC and amygdala activity during affect labeling
were inversely correlated, a relationship that was medi-
ated by activity in medial prefrontal cortex (MPFC). These
results suggest that affect labeling may diminish emotional
reactivity along a pathway from RVLPFC to MPFC to the
amygdala.

Putting feelings into words has long been thought to be one of
the best ways to manage negative emotional experiences. Talk
therapies have been formally practiced for more than a century
and, although varying in structure and content, are commonly
based on the assumption that talking about one’s feelings and
problems is an effective method for minimizing the impact of
negative emotional events on current experience. More recently,
psychologists have discovered that merely putting pen to paper
to express one’s emotional ailments has benefits for mental and
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physical health (Hemenover, 2003; Pennebaker, 1997). Al-
though conventional wisdom and scientific evidence indicate
that putting one’s feelings into words can attenuate negative
emotional experiences (Wilson & Schooler, 1991), the mecha-
nisms by which these benefits arise remain largely unknown.

Recent neuroimaging research has begun to offer insight into
a possible neurocognitive mechanism by which putting feelings
into words may alleviate negative emotional responses. A
number of studies of affect labeling have demonstrated that
linguistic processing of the emotional aspects of an emotional
image produces less amygdala activity than perceptual pro-
cessing of the emotional aspects of the same image (Hariri,
Bookheimer, & Mazziotta, 2000; Lieberman, Hariri, Jarcho,
Eisenberger, & Bookheimer, 2005). Additionally, these studies
have demonstrated greater activity during linguistic processing
than during nonlinguistic processing of emotion in right ventro-
lateral prefrontal cortex (RVLPFC), a region associated with
the symbolic processing of emotional information (Cunningham,
Johnson, Gatenby, Gore, & Banaji, 2003; Nomura et al., 2003)
and with top-down inhibitory processes (Aron, Robbins, &
Poldrack, 2004). Finally, the magnitude of RVLPFC activity
during affect labeling has been inversely correlated with the
magnitude of amygdala activity during affect labeling in these
studies. Together, these results suggest that putting feelings into
words may activate RVLPFC, which in turn may dampen the
response of the amygdala, thus helping to alleviate emotional
distress.

In studies of affect labeling, an emotionally evocative image is
usually shown along with two options for categorizing the image.
The images in Figures la and 1b provide examples of typical
affect-label and affect-match trials, respectively. During affect-
label trials (i.e., linguistic processing of affect), a pair of affec-
tive labels is presented at the bottom of the screen, and the
subject chooses the label that best characterizes the emotion
displayed by the target face at the top of the screen. During

affect-match trials (i.e., nonlinguistic processing of affect), a
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Fig. 1. A sample display from each of the six types of experimental trials.

pair of faces is presented at the bottom of the screen, and the
subject chooses the face that is displaying the same emotion as
the target face at the top of the screen.

Although findings from studies using this paradigm (Hariri
et al., 2000; Lieberman et al., 2005) offer a potential mechanism
by which putting feelings into words alleviates emotional dis-
tress, this research has not addressed a number of issues re-
garding the interpretation of the results, and it has not answered
outstanding questions about the putative mechanisms producing
these results. First, the stimulus displays differ in the two con-
ditions. During affect-match trials, two or three negative emo-
tional images are shown, whereas during affect-label trials, only
a single negative emotional image is shown, along with two
labels. It is possible that the previous results were due to the
variation in the number of emotional images in each trial. Sec-
ond, if there is a dampening effect of affect labeling, this could
be a result of general effects of labeling and cognitive
processing, rather than a result of affect labeling per se. Third,
although there are some direct anatomical connections from
RVLPFC to the amygdala (Carmichael & Price, 1995; Ghash-
ghaei & Barbas, 2002), these connections are relatively sparse,
and thus it is unclear whether these connections could support
the proposed effects of RVLPFC on the amygdala. It has been
suggested (Phelps, Delgado, Nearing, & LeDoux, 2004) that
lateral prefrontal regions may be able to regulate amygdala
activity through their projections to medial prefrontal cortex
(MPFC), as MPFC has dense projections to the amygdala
(Ghashghaei & Barbas, 2002) and has been shown to inhibit
amygdala responses (Quirk, Likhtik, Pelletier, & Pare, 2003;
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Taylor, Phan, Decker, & Liberzon, 2003). However, the pos-
sibility that MPFC mediates the effect of RVLPFC on the
amygdala during affect labeling has not been examined.

The current functional magnetic resonance imaging (fMRI)
study was conducted in order to remedy each of the limitations of
previous affect-labeling studies, to allow more firm conclusions
about whether affect labeling produces diminished responses in
the amygdala as a function of increased activity in RVLPFC. We
created a new experimental paradigm that added control con-
ditions to the existing paradigm. First, we added an observe
condition (see Fig. 1¢), in which a single negative emotional face
was presented alone and subjects were instructed to attend to the
image but given no particular processing goal. A comparison
of the affect-match and observe conditions indicates whether
affect-match trials increase the amygdala’s response because of
the number of emotional images presented, and the comparison
of the affect-label and observe conditions indicates whether
affect-label trials produce less amygdala activity than passive
viewing of a single emotional image.

Second, gender-label and gender-maich conditions were
added to serve as controls for the affect-label and affect-match
conditions, respectively. Gender-label trials (see Fig. 1d) are
similar to affect-label trials in that in both conditions, a label
from the bottom pair of words is chosen to characterize the target
image; however, on gender-label trials, a gender-appropriate
name, rather than an affect label, is chosen. A comparison of the
affect-label and gender-label conditions indicates whether there
is any dampening of amygdala activity due to affect labeling,
over and above any dampening effects of labeling in general.
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Also, unlike the comparison between the affect-label and affect-
match conditions, this comparison involves two conditions in
which there is only a single emotionally evocative image. Gen-
der-match trials (see Fig. le) are visually identical to affect-
match trials; however, subjects are instructed to choose the face
from the pair at the bottom of the screen that is the same gender
as the target at the top of the screen. A comparison of the affect-
match and gender-match conditions indicates whether the pro-
cess of affect matching amplifies the amygdala’s response, over
and above any effects of the stimulus display.

METHOD

Subjects

Subjects were 30 (18 female; ages 18-36) right-handed, native
English speakers with no history of neurological problems. They
gave informed consent following the guidelines of the University
of California, Los Angeles, Institutional Review Board.

Experimental Paradigm

Subjects viewed target faces displaying emotional expressions
or shapes and were asked to perform one of six tasks (see Fig. 1)
in each block of 10 trials. In the observe task, subjects observed a
single emotionally evocative face without making a response.
During the affect-labeling task, subjects chose the correct affect

2

label (e.g., “scared,” “angry,” “happy,” “surprised”) from a pair
of words shown at the bottom of the screen. During the gender-
labeling task, subjects chose the gender-appropriate name from
a pair of names shown at the bottom of the screen. During the
affect-maiching task, subjects chose the face from the pair at
the bottom of the screen that expressed the same emotion as the
target face at the top of the screen. During the gender-matching
task, subjects chose the face from the pair at the bottom of the
screen that was the same gender as the target face at the top of
the screen. Finally, during the shape-matching task, subjects
chose from the pair of shapes at the bottom of the screen the one
that was the same as the target shape at the top of the screen.

On 80% of the trials in each condition with face stimuli, the
target face depicted a negative emotional expression (fear or
anger); 20% of the trials depicted a positive emotional expres-
sion (happiness or surprise). Half of the target faces in each
condition were male, and half were female. The face stimuli were
selected from a standardized set of images (Tottenham, Bor-
scheid, Ellersten, Markus, & Nelson, 2002). The gendered
names were matched to the affect labels in multiple ways: There
were the same number of names and affect labels, they were
matched for word length, and for each affect label, there was a
name that began with the same letter.

Each block began with a 3-s instruction cue indicating the
task (observe, affect labeling, gender labeling, affect matching,
gender matching, shape matching), followed by 10 trials of that
task, randomly selected from a pool of trials, each 5 s in length.
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Thus, the blocks were 50 s long. Blocks were separated from one
another by a fixation crosshair, which remained on the screen for
10 s. Subjects completed two functional runs, with each block
type appearing once per run in a counterbalanced order. Sub-
jects responded via button box and were told to respond as soon
as they were sure of the correct answer. The stimuli remained on
the screen for the entire 5-s trial.

Image Acquisition

Data were acquired on a Siemens Allegra 3-T head-only scan-
ner. Head movements were restrained with foam padding and
surgical tape placed across each subject’s forehead. For each
subject, a high-resolution structural T2-weighted echo-planar
imaging volume (spin-echo; repetition time = 5,000 ms; echo
time = 33 ms; matrix size = 128 x 128; 36 axial slices 3 mm
thick with a 1-mm skip between slices; field of view = 20 cm)
was acquired coplanar with the functional scans. Two functional
scans were acquired (echo-planar T2*-weighted gradient-echo,
repetition time = 3,000 ms, echo time = 25 ms, flip angle =
90°, matrix size = 64 X 64, 36 axial slices 3 mm thick with a
1-mm skip between slices, field of view = 20 cm), each lasting
6 min 18 s. During each functional scan, 126 volumes were
collected.

fMRI Analyses

The imaging data were analyzed using statistical parametric
mapping (SPM99; Wellcome Department of Cognitive Neurol-
ogy, Institute of Neurology, London, United Kingdom). Images
for each subject were realigned to correct for head motion,
normalized into a standard stereotactic space as defined by the
Montreal Neurological Institute (MNI), and smoothed with an
8-mm Gaussian kernel, full width at half maximum. For each
subject, task conditions were modeled as epochs. Planned
comparisons were computed for each subject using the general
linear model, with a canonical hemodynamic response function.
The resulting contrast images were entered into second-level
analyses using a random effects model to allow for inferences at
the group level. The correction for multiple comparisons in
whole-brain analyses was carried out using an uncorrected
p value of .005 combined with a cluster-size threshold of
10 voxels (Forman et al., 1995). All coordinates are reported in
MNI coordinate space.

A region-of-interest (ROI) analysis was performed on the
amygdala. The observe condition, compared with crosshair fix-
ation, was used as a localizer to identify any clusters of voxels
in the amygdala that were sensitive to passive viewing of emo-
tionally evocative stimuli. The average activity across the one
identified cluster was computed for each matching and labeling
condition relative to shape-match trials, using MarsBaR (Brett,
Anton, Valabregue, & Poline, 2002). A p value of .05 was used
for ROI analyses.
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Fig. 2. Parameter estimates of activity during five conditions (relative to activity in the shape-match control condition) in
an amygdala region of interest (ROI). The ROI was identified by comparing activity in the observe condition and activity

in the shape-match condition. The illustration on the left shows an axial slice indicating the extent of the ROI.

Between-subjects patterns of regional correlation were com-
puted for amygdala activity during the affect-label condition
relative to the gender-label condition. For this analysis, pa-
rameter estimates of differences in signal intensity (i.e., beta
values) were extracted from the amygdala ROI from the com-
parison of the affect-label and gender-label conditions. These
parameter estimates were entered into a whole-brain regression
analysis to identify whether any brain regions produced a cor-
related pattern of activity during affect labeling compared
with gender labeling (for more information, see Lieberman et al.,

2005).

RESULTS

The ROI analysis, described in the Method section, identified a
single cluster in the left amygdala that was sensitive to passive
viewing of a single emotionally evocative image (MNI coordi-
nates: —22, —8, —20; 127 voxels), 1(29) = 4.30, p,e, > .99, d =
1.60. There were no sex differences in amygdala activity in this
or any other analyses in this study. This same cluster was
identified as showing greater activation in the observe condition
than in the shape-match condition (MNI coordinates: —22, —8,
—20), 1(29) = 5.52, pyep, > .99, d = 2.05.

For the amygdala ROI, we computed parameter estimates of
activity to compare each experimental condition with the shape-
match condition. Each of the four label and match conditions
produced increased activity in the amygdala ROI relative to the
shape-match condition: affect-label, 1(29) = 2.48, p,., = .96,
d = 0.92; affect-match, 1(29) = 4.0, p,, > .99, d = 1.49; gender-
label, #(29) = 5.0, p,e;, > .99, d = 1.86; and gender-match, (29)
=3.05, prep = .98, d = 1.13. As displayed in Figure 2, there was
also less amygdala activity during affect labeling than in the
other three conditions (contrast of affect-label condition vs.
combination of affect-match, gender-match, and gender-label
conditions), 1(29) = 2.34, p,., = .95, d = 0.87.
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Specific conditions were compared with one another to ad-
dress concerns regarding the interpretation of previous affect-
labeling studies. The first issue that we examined was whether
the difference in the number of emotionally evocative images
present during the affect-match and affect-label conditions
contributed to differences in amygdala activity. Whereas the
affect-label condition produced significantly less amygdala
activity than the observe condition, #(29) = 3.28, p,, = .99,d =
1.22, the affect-match condition and observe condition did not
produce reliably different amygdala activity, t < 1, d = 0.19.
The results of the comparison between the affect-match and
observe conditions indicate that the number of emotional images
did not drive the amygdala effects in previous affect-labeling
studies. Similarly, the activity in the amygdala ROI did not differ
between the affect-match and gender-match conditions, 1(29) =
1.05, p,ep = .76, d = 0.40, indicating that explicit attention to
the affect-relevant perceptual features did not amplify amygdala
responses during affect matching. As in prior work (Hariri et al.,
2000), affect labeling also produced less amygdala activity than
affect matching, #(29) = 2.20, p,., = .94, d = 0.82."

The second issue that we examined was whether diminished
amygdala activity previously reported for the affect-label con-
dition was a result of affect labeling per se or could be attributed
to labeling processes more generally. To examine this issue, we
compared the affect-label condition with the gender-label con-
dition, as both of these conditions required labeling and the
displays in both conditions present subjects with a single
emotional target face. Significantly less activity was present in

'The effects reported in these ROI analyses were replicated in whole-brain
analyses: Direct comparison of the affect-match condition with the observe
condition and of the affect-match condition with the gender-match condition did
not yield a significant difference in amygdala activity, whereas comparison of
the affect-label condition with the observe condition and of the affect-label
condition with the affect-match condition did show a significant difference in
amygdala activity.

Volume 18—Number 5
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TABLE 1

Brain Regions Differentially Active During Affect Labeling
Versus Gender Labeling

Talairach
coordinates Size

Region BA x y z  (voxels) ¢

Greater activity during gender labeling than during affect labeling
Amygdala — =24 0 —24 56 3.39
Ventromedial PFC 11 4 48 -16 37 415
Ventral striatum — 6 8 —4 102 4.62
Subgenual ACC 25 6 26 -8 176 4.70
Dorsal ACC 24 2 18 32 16 3.12
Posterior insula — 44 14 2 255 744
— =40 -12 8 240 534
Posterior cingulate 31 -8 —64 26 257 535
Superior temporal sulcus 22 66 —42 14 98  4.84
22 —56 —22 12 254 4.86
Temporal pole 38/21 40 6 —18 56  3.87
38/21 —40 8 —14 113  3.56
Periaqueductal gray — 6 —26 -2 47 421
Cerebellum — 10 =54 —-14 250 5.10

Greater activity during affect labeling than during gender labeling
RVLPFC 47 54 24 —10 44 3.37
47 48 46 -6 18  3.28
45 56 18 8 12 3.02

Note. N = 30. BA = Brodmann’s area; PFC = prefrontal cortex; ACC =
anterior cingulate cortex; RVLPFC = right ventrolateral prefrontal cortex.

the amygdala ROI in the affect-label condition than in the
gender-label condition, #(29) = 2.14, p,, = .93, d = 0.79.
Because subjects were faster to respond during gender-label
trials than during affect-label trials, ¢(29) = 3.20, p,., = .99,
d = 1.19, it is possible that task difficulty contributed to differ-
ences in amygdala activity. We therefore conducted an analysis
of covariance (ANCOVA) controlling for subjects’ mean reaction
time differences across the two labeling conditions. After con-
trolling for this measure of task difficulty, the amygdala was still
significantly less active in the affect-label condition than in
the gender-label condition, #(29) = 2.07, p,., = .92,d = 0.77.
These results indicate that even relative to a condition con-
trolling for the effects of stimulus display and labeling effects in
general, affect labeling is associated with dampened amygdala
activity during encoding of an emotionally evocative image.
Because the gender-label condition provides the best control
for the effects of affect labeling, we examined the gender-label
and affect-label conditions further in whole-brain analyses. As
Table 1 shows, several limbic regions were less active during
affect labeling than during gender labeling. These regions in-
cluded the amygdala, ventromedial prefrontal cortex, subgenual
cingulate, insula, posterior cingulate, dorsal anterior cingulate,
and ventral striatum. In contrast, the only region of the brain that
was more active during the affect-label condition than during
the gender-label condition was RVLPFC. Three clusters of

Volume 18—Number 5
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RVLPFC
z=-8

Fig. 3. Illustration of a canonical brain showing two clusters in right
ventrolateral prefrontal cortex (RVLPFC) where activity was greater
during affect labeling than during gender labeling.

activity were observed in RVLPFC in this contrast, two in
Brodmann’s area (BA) 47 and one in BA45 (see Fig. 3 and Table
1). The activations reported in Table 1 were not correlated with
reaction time differences between the affect-label and gender-
label condition and remained significant after controlling for
reaction time differences in an ANCOVA.

Given that the amygdala was less active during affect labeling
than during gender labeling, we conducted a regression analysis
to examine neural activity that correlated negatively with the
difference in amygdala activity between affect labeling and
gender labeling. This analysis identified candidate regions that
might be involved in the disruptive effects of affect labeling on
amygdala responses to emotional images. We found that indi-
viduals who tended to show a greater reduction in amygdala
activity during affect labeling, compared with gender labeling,
also showed a greater increase in the same comparison in two
regions of the brain: RVLPFC (46, 24, —10; r = —.51, p,e, =
.99; see Fig. 4) and MPFC (14, 48, —2; r = —.55, p,e, = .99).

An inverse correlation between RVLPFC and amygdala ac-
tivation has been observed in affect-labeling studies previously
(Hariri et al., 2000; Lieberman et al., 2005); however, it has been
unclear how RVLPFC affects amygdala activity given the sparse
connections from RVLFPC to the amygdala (Carmichael &
Price, 1995; Ghashghaei & Barbas, 2002). As noted earlier, it
has been suggested that MPFC might mediate the effects of
RVLPFC on the amygdala.

To examine this possibility, we tested whether MPFC activity
mediated the direct relationship between RVLPFC and amygdala
activity. The prerequisite for mediation, that each of the three
variables possesses significant zero-order correlations with the
other two, was met, as RVLPFC and MPFC activity were corre-
lated (r = .66, p,ep, > .99; the other correlations were reported
earlier). The mediation analysis indicated that the direct path
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Amygdala Activity

-3 .

RVLPFC Activity

Fig. 4. Correlation between right ventrolateral prefrontal cortex (RVLPFC) and amygdala activity. Each plotted
point represents the parameter estimates for a single subject’s activity in RVLPFC and the amygdala during affect
labeling, relative to gender labeling. The view of the glass brain on the left shows all brain regions (RVLPFC and
medial prefrontal cortex) for which activity was inversely correlated with amygdala activity during affect labeling,

relative to gender labeling.

relating RVLPFC activity to amygdala activity (B = —.71, p,e, >
.99) was significantly mediated by MPFC activity (distribution-
of-products test: Z,Zp = 10.55, pyep > .99; MacKinnon, Lock-
wood, Hoffman, West, & Sheets, 2002). After controlling for
MPFC activity, the remaining path from RVLPFC to the amygdala
was no longer significant (B = —.34, p,., = .57).

DISCUSSION

The results of this study provide the first clear demonstration
that affect labeling disrupts the affective responses in the limbic
system that would otherwise occur in the presence of negative
emotional images. Each of the issues that have limited the in-
ferences that could be drawn from previous studies of affect
labeling (Hariri et al., 2000; Lieberman et al., 2005) was ad-
dressed in the current study. First, it has been suggested that the
observed differences in amygdala activity between the affect-
label and affect-match conditions could have been due to the
facilitating effect of affect matching rather than the inhibitory
effect of affect labeling. In the present study, affect matching
produced amygdala activity of a magnitude similar to that found
during passive observation of a single negative emotional image;
thus, the effects of affect labeling cannot be reinterpreted in
terms of increased amygdala activity due to affect matching.
Second, this study also demonstrated that affect labeling,
compared with the closely matched control of gender labeling,
produced diminished activity in the amygdala, as well as in a
number of other limbic regions. Given that gender labeling is a
tighter control for affect labeling than affect matching is, these
results further solidify the conclusion that affect labeling has a
dampening effect on amygdala activity.

Additionally, this study provides clear evidence that affect
labeling increases activity in RVLPFC. RVLPFC was the only
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region in the entire brain that was more active during affect
labeling than during gender labeling. Furthermore, RVLPFC
was one of only two regions for which activity during affect la-
beling, relative to gender labeling, was inversely correlated with
amygdala activity. This result suggests that RVLPFC activity
during affect labeling may be involved in disrupting the
amygdala’s response to emotionally evocative images. The other
region of the brain displaying an inverse correlation with amygdala
activity was MPFC, which was found to statistically mediate the
relationship between RVLPFC and amygdala activity.

These data thus suggest that one route by which putting
feelings into words may regulate negative affect is by increasing
activity in RVLPFC, which in turn dampens activity in the
amygdala by way of intermediate connections through MPFC.
Future investigations of this pathway could parametrically vary
features of affect labeling. For instance, valence, vividness,
arousal, and abstractness of affect labels may each have dif-
ferent consequences for the extent to which RVLPFC is acti-
vated and affects limbic regions. Additionally, future work could
examine the effects of this neurocognitive pathway on physical
health by mapping out the relation of activity in the RVLPFC-
MPFC-amygdala pathway to physiological responses in the
autonomic, neuroendocrine, and immune systems that may more
directly contribute to physical health. Along these lines, we
have recently observed diminished skin conductance responses
during affect labeling compared with affect matching (Crockett,
Lieberman, & Tabibnia, 2006).

The MPFC mediation of RVLPFC effects on amygdala acti-
vation is particularly interesting given that MPFC has dense
anatomical projections to the amygdala and has been implicated
in extinction-related control of amygdala activity in both rodents
and humans (Phelps et al., 2004; Quirk et al., 2003; see also
Heinz et al., 2005). The current data suggest that although many
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animals may recruit MPFC during exposure-related extinction
learning, humans may be able to tap into this MPFC mechanism
through affect labeling and thereby enhance exposure-related
effects. For instance, in an exposure analogue paradigm, Tab-
ibnia, Lieberman, and Craske (2006) observed that an exposure
condition pairing initial exposures to a threatening image with
negative words led to smaller physiological responses to the
image when it was presented again a week later, as compared
with an initial exposure condition that did not include negative
words. In a second study, Tabibnia et al. found that RVLPFC
activity during affect labeling predicted the magnitude of the
long-term reductions in physiological responses to the images
and that this relationship was mediated by activity in MPFC.
Thus, the connection between RVLPFC and MPFC may repre-
sent a mechanism by which language and other symbolic pro-
cesses can tap into a more basic mechanism of limbic control
and provide therapeutic benefits.

Although the current research establishes that affective la-
beling, rather than labeling in general, is associated with di-
minished limbic responses, it is unclear whether the linguistic
component of affective labeling is critical. It may be the case
that symbolic processing of affect drives the RVLPFC activity
and that affect labeling is merely a very common way to sym-
bolically process affect (Fodor, 1975). Although it may be ap-
pealing to invoke effort to account for RVLPFC activity more
generally (Duncan & Owen, 2000), the fact that the difference in
RVLPFC activity during affect labeling compared with gender
labeling was not correlated with reaction time differences be-
tween the two conditions is evidence against the idea that effort
accounts for this particular effect in RVLPFC.

The similarity between our research and emotion-reappraisal
studies is worthy of note. Reappraisal is a technique by which
individuals reframe the meaning of an event and thereby change
its emotional significance and impact (Gross, 1998). A number
of such studies have obtained results paralleling those of affect-
labeling studies, demonstrating reappraisal-related increases in
prefrontal activity along with corresponding reductions in lim-
bic activity and emotional distress (Ochsner & Gross, 2005).
The prefrontal activations have been widely distributed across
prefrontal cortex; however, a number of these studies have found
RVLPFC activity during reappraisal (Beauregard, Levesque, &
Bourgouin, 2001; Kalisch et al., 2005; Levesque et al., 2003;
Phan et al., 2005; Ochsner et al., 2004; Schaefer et al., 2003).
Thus, it is possible that reappraisal and affect labeling rely on
some of the same neural machinery, as reappraisal typically
engages propositional thought about emotional stimuli. Never-
theless, the two tasks differ in that reappraisal involves inten-
tional attempts to regulate emotion, whereas affect labeling does
not, and reappraisal can involve far more complex mental op-
erations than have been examined in affect-labeling research.
Future research examining reappraisal and affect labeling in the
same individuals would help to clarify the relationship between
these processes.
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In summary, this study provides the first unambiguous evi-
dence that affect labeling, compared with other ways of encod-
ing, produces diminished responses to negative emotional
images in the amygdala and other limbic regions. Affect labeling
was also shown to be associated with increased activity in one
region of the brain, RVLPFC, and the magnitude of RVLPFC
activity was inversely correlated with the magnitude of amygdala
activity during affect labeling, which suggests that RVLPFC
may functionally inhibit the amygdala. Finally, this inverse re-
lationship between RVLPFC and amygdala activity was medi-
ated by changes in MPFC activity, a result that provides a
neuroanatomically plausible route for these inhibitory effects to
occur. These findings begin to shed light on how putting negative
feelings into words can help regulate negative experience, a
process that may ultimately contribute to better mental and
physical health.
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