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Abstract

A growing body of research has revealed that labeling an emotion, or putting one's feelings into
words, can help to downregulate that affect, as occurs with intentional forms of emotion
regulation, such as reappraisal and distraction. We translated this basic research to a real-world
clinical context, in which spider-fearful individuals were repeatedly exposed to a live spider.
Using a between-subjects design, we compared the effects of affect labeling, reappraisal,
distraction from the feared stimulus, and exposure alone during this brief course of exposure
therapy on subsequent fear responding. At a 1-week posttest involving a different spider in another
context, the affect-labeling group exhibited reduced skin conductance response relative to the
other groups and marginally greater approach behavior than the distraction group; however, the
affect-labeling group did not differ from the other groups in self-reported fear. Additionally,
greater use of anxiety and fear words during exposure was associated with greater reductions in
fear responding. Thus, perhaps surprisingly, affect labeling may help to regulate aspects of
emotion in a clinical context.
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Humans are distinctively able to think symbolically and to use language to express and
regulate emotion. Several types of linguistic processing have been shown to attenuate
negative emotional processes on neural, physiological, and subjective levels (e.g., Antony,
McCabe, Leeuw, Sano, & Swinson, 2001; Craske, Street, Jayaraman, & Barlow, 1991;
Gross, 1998; Hariri, Bookheimer, & Mazziotta, 2000; Lieberman et al., 2007; Ochsner,
Bunge, Gross, & Gabrieli, 2002; Pennebaker, 1997; Tabibnia, Lieberman, & Craske, 2008).
In particular, the emotion-regulating functions of affect labeling, reappraisal, and distraction
have each been examined. Affect labeling refers to verbalization of current emotional
experience— putting feelings into words (Lieberman, 2011; Pennebaker, 1997). Reappraisal
refers to verbalization with the intent to regulate emotion by construing an evocative
stimulus in a way that reduces its emotional significance (Gross, 1998; Gross & John, 2003).
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Distraction in this context refers to verbalization unrelated to affective material (e.g.,
Pennebaker, 1997).

Whereas reappraisal (e.g., Eippert et al., 2007; Gross, 1998, 2002; Ochsner et al., 2002) and
distraction (e.g., Antony et al., 2001; Craske et al., 1991) are considered intentional and
often effective forms of emotion regulation, affect labeling is relatively unintentional
(Lieberman, 2011), and individuals may not expect or believe labeling to be useful for
downregulating negative affect (Lieberman, Inagaki, Tabibnia, & Crockett, 2011). However,
there is increasing support for affect labeling as a viable form of emotion regulation. For
example, experimental studies have found that when current emotional experience is
verbalized, whether in spoken or written form, distress is reduced relative to conditions in
which no verbalization or verbalization of nonaffective material occurs (for reviews, see
Frattaroli, 2005; Pennebaker & Chung, 2011).

Of particular relevance to fear and anxiety, results of neuroimaging research have
demonstrated that self-reflective cognitive processing, such as affect labeling, can reduce
limbic responses to negative emotional stimuli via a neurocognitive feedback mechanism.
For instance, Lieberman and his colleagues (2007) demonstrated that the amygdala activity
normally present while viewing an evocative image was diminished while participants
performed affect labeling (e.g., choosing the word “scared”), whereas right ventrolateral
prefrontal cortex (RVLPFC) was selectively activated during affect labeling. RVLPFC was
not activated during nonaffective labeling. A subsequent study (Tabibnia et al., 2008)
investigated the effects of labeling on skin conductance response (SCR) as a peripheral
index of emotional arousal. Participants viewed evocative images with or without a variety
of one-word negative-affect labels as SCRs to the images were measured. At a retest
conducted 1 week later, the images were shown with no labels as SCRs were again
measured. SCR attenuation was significantly greater for participants in the labeling
condition than for participants in the no-label condition. Moreover, this effect was replicated
in a spider-fearful sample during exposure to spider images.

To date, no studies have compared the effects of affect labeling, reappraisal, and distraction
on fear responding. This oversight is conspicuous given that psychological treatments for
emotional disorders involve language (i.e., talking) as well as behavioral interventions. We
examined these verbalization methods during a brief course of exposure therapy, the most
widely used psychological treatment for phobias and other anxiety disorders. Traditional
cognitive-behavioral therapy (CBT) for anxiety disorders (Beck & Emery, 1985;
Emmelkamp, 1982) emphasizes reappraisal, or the replacement of negative thoughts with
neutral thoughts about a feared stimulus, to reduce fearful responding. However, there has
been debate about whether cognitive reappraisal adds significant value to exposure without
reappraisal (Longmore & Worrell, 2007). On the basis of previous neuroimaging and
psychophysiological research (Lieberman et al., 2007; Tabibnia et al., 2008), we
hypothesized that affect labeling would lead to greater decreases in SCR and self-reported
fear and greater increases in approach behavior relative to the other conditions in our study,
with the potential exception of reappraisal.
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This study had a 4 (group: affect labeling, reappraisal, distraction, and exposure alone) x 3
(measurement occasion: pretest, immediate posttest, 1-week posttest) mixed design.

Eighty-eight participants (mean age = 20.5 years, SD = 4.6) who scored in the top quartile
on the Spider Phobia Questionnaire (M = 14.38, SD = 3.78; Klorman, Weerts, Hastings,
Melamed, & Lang, 1974) completed the study. Participants were drawn from an
undergraduate psychology course and the community and were given 1 hour of experiment
credit to be used toward filling a course requirement or $10 payment, respectively, for every
hour of participation. Participants were 82% female and 18% male. The sample was 24%
White, 41% Asian/Pacific Islander, 14% Latino/Hispanic, 5% African American, 7%
biracial, and 9% other.

On Day 1, participants signed informed consent and completed a pretest outdoors, in which
they were instructed to approach a live Chilean rose-haired tarantula (Phrixotrichus
spatulata; leg span = 6 in.; see Fig. 1). The tarantula was in a container, and participants
were instructed to approach the spider as closely as possible according to a series of 10
standardized steps lasting 30 s each. On the first step, participants were instructed to stand at
a 5-ft distance from the spider. On the last step, participants were instructed to touch the
spider continuously with the tip of their index finger.

Participants were then randomly assigned to four groups (affect labeling, reappraisal,
distraction, exposure alone) of 22 participants each. Participants were brought indoors,
where they sat 2 ft from a screen covering a live tarantula (leg span = 6 in.) different from
the one they saw in the pretest. They underwent 10 exposure trials for durations of 38 s each.
The pretest and exposure contexts were different in order to maximize sensitivity of the
dependent measures and examine generalizability to a naturalistic outdoor setting (e.g.,
Bouton, 1993). After the first 8 s of each trial, a tone was presented to prompt participants to
follow group-specific instructions.

Participants in the affect-labeling group were instructed to create and speak a sentence
including a negative word to describe the spider and a negative word or two to describe their
emotional response to the spider (e.g., “I feel anxious the disgusting tarantula will jump on
me”). In the reappraisal group, participants were instructed to create and speak a sentence
including a neutral word to describe the spider and a neutral word or two to describe a way
of thinking about the spider in order to feel less negatively about it (e.g., “Looking at the
little spider is not dangerous for me”). In the distraction group, participants were instructed
to create and speak a sentence including an object or piece of furniture found in their home
and a room or location in which the furnishing is found (e.g., “There is a television in front
of my couch in the den”). Participants in the affect-labeling, reappraisal, and distraction
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groups were also instructed to vary their sentences across exposure trials. Participants in the
exposure-alone group received no verbalization instructions.

After participants heard the tone, exposure lasted an additional 30 s. Intertrial intervals
lasted 60 s, during which the screen was placed in front of the spider.

On Day 2, participants underwent 10 exposure trials for 38 s each, in the same manner as on
Day 1. Participants then completed an immediate posttest, which followed the same
procedure as the pretest, with instructions to remain silent throughout. On Day 9,
participants completed a 1-week posttest following the same procedure as the pretest and
immediate posttest.

SCR—At each test, SCR was utilized as the physiological measure of fearful arousal. SCR
was recorded using an ambulatory monitoring device (LifeShirt, VivoMetrics, Ventura, CA;
Wilhelm, Roth, & Sackner, 2003). Skin conductance signals were transmitted using two
electrodes attached to the ring and middle fingers of the nondominant hand, and amplitude
was recorded to the nearest microsiemens. Data were cleaned, inspected, and analyzed using
VivoLogic software (Version 3.1; VivoMetrics). Baseline skin conductance for each test
was calculated during the 3-min period prior to each test. SCR for each test was scored as
the number of peak skin conductance values for the final step completed by each participant.
Peak values of less than 2 s were discarded as artifacts (Davis, Barad, Otto, & Southwick,
2006; Ressler et al., 2004).

Behavioral approach—Behavioral approach was measured during the tests as the
number of test steps fully completed. The raw number of additional steps completed from
each test to the next (negative or positive) was also computed.

Reported fear—Self-reported fear was assessed using a visual analogue scale ranging
from 0 (no fear) to 100 (extreme fear) following the final step of each test trial.

Word use—nParticipants' sentences across all exposure trials were transcribed and analyzed
using Pennebaker's Linguistic Inquiry and Word Count (LIWC) software (Pennebaker &
Francis, 1999). LIWC includes a text processor and dictionary of words and word stems
organized along separate scales. Analyses were limited to the scale of anxiety and fear
words (e.g., nervous, afraid, tense).

Baseline group differences

One-way analyses of variance (ANOVAs) indicated no significant group differences in
Spider Phobia Questionnaire score or in SCR, behavioral approach, or reported fear at
pretest.
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Table 1 shows raw SCR scores. A univariate analysis of covariance (ANCOVA) was
conducted on SCR change from the pretest to the immediate posttest, with baseline skin
conductance and the number of steps completed for each test entered as covariates. Planned
pairwise comparisons indicated no significant differences between the affect-labeling group
(M =0.53 uS) and the reappraisal group (M = 0.22 uS), distraction group (M = 0.23 uS), or
exposure-alone group (M = -0.24 uS), ds = —0.63 to —0.25, ps = .06-.41.

A univariate ANCOVA was conducted on SCR change from the immediate posttest to the 1-
week posttest, with baseline skin conductance and the number of steps completed for each
test entered as covariates. Planned pairwise comparisons indicated significantly greater SCR
decrease for the affect-labeling group (M = -0.66, SE = 0.24) than for the reappraisal group
(M =0.31, SE=0.24; p=.005, d = 0.85), distraction group (M = 0.18, SE=0.24; p=.017,d
=0.74), and exposure-alone group (M = 0.08, SE = 0.25, p = .044, d = 0.64). A contrast
analysis comparing the affect-labeling group with all other groups combined was significant
(p = .004; see Fig. 2).

Behavioral approach

Table 1 shows raw behavioral-approach scores. A univariate ANOVA was conducted on the
number of additional steps completed from the pretest to the immediate posttest. Planned
pairwise comparisons indicated no significant differences between the affect-labeling group
(M = 1.18) and the reappraisal group (M = 0.68), distraction group (M = 0.82), or exposure-
alone group (M = 0.86), ds = 0.18-0.28.

A univariate ANOVA was conducted on the number of additional steps completed from the
immediate posttest to the 1-week posttest. Planned pairwise comparisons indicated that a
marginally greater number of additional steps were completed by the affect-labeling group
(M =1.46, SE = 0.35) than by the distraction group (M = 0.50, SE = 0.35), p=.054, d = 0.59
(see Fig. 3).

Reported fear

Table 1 shows raw self-reported fear scores. For the analysis, we removed four change
scores that were statistical outliers (> 3 SD from the mean). A univariate ANCOVA was
conducted on change in reported fear from the pretest to the immediate posttest, with the
number of steps completed for each test entered as covariates. Planned pairwise comparisons
indicated no significant differences between the affect-labeling group (M = -14.69) and the
reappraisal group (M = -5.47), distraction group (M = —10.92), or exposure-alone group (M
=-11.13), ds = 0.18-0.48.

A univariate ANCOVA was conducted on change in reported fear from the immediate
posttest to the 1-week posttest, with the number of steps completed for each test entered as
covariates. Planned pairwise comparisons indicated no significant differences between the
affect-labeling group (M = -15.82) and the reappraisal group (M = —16.21), distraction
group (M = -19.55), or exposure-alone group (M = -11.78), ds = -0.18-0.20.
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A univariate ANOVA was conducted on the percentage of anxiety and fear words used
during exposure by the affect-labeling, reappraisal, and distraction groups. Pairwise
comparisons indicated greater use of anxiety and fear words by the affect-labeling group (M
= 6.00%, SE = 0.40%) than by the reappraisal group (M = 0.35%, SE = 0.40%), p<.001,d=
3.00, and the distraction group (M = 0.02%, SE = 0.40%), p < .001, d = 3.18. Bivariate
correlational analyses across the three groups indicated that a greater percentage of anxiety
and fear words was associated with greater reduction in SCR from the immediate posttest to
the 1-week posttest, r = —.288, p = .019, and with a marginally greater number of additional
test steps completed from the pretest to the immediate posttest, r =.234, p = .059, and from
the immediate posttest to the 1-week posttest, r = .219, p = .077.

Discussion

The goal of this study was to extend findings reported in the growing basic-science literature
on word use and emotion regulation to a real-world clinical context—in this case, exposure
therapy for individuals fearful of spiders. Overall, our results highlight the potential value of
affect labeling in psychological treatments for phobias and other anxiety disorders.

Affect labeling was shown to be more effective than reappraisal, distraction, and exposure
alone in attenuating SCR from the immediate posttest to the 1-week posttest, and marginally
more effective than distraction in increasing behavioral approach from the immediate
posttest to the 1-week posttest. Additionally, the greater percentage of anxiety and fear
words that participants verbalized during exposure, the essence of affect labeling in this
setting, the relatively greater the SCR reduction they exhibited at the 1-week posttest and the
marginally closer they approached the spider at both posttests. These results support prior
psychophysiological findings (Tabibnia et al., 2008) and appear to be the first to document
benefits for affect labeling on a behavioral measure of fear and anxiety.

In contrast, affect labeling was not shown to be more effective than the other conditions in
reducing reported fear. Individuals may not expect or believe labeling to be useful for
downregulating negative affect (Lieberman et al., 2011), and this may have differentially
impacted the self-report measure used in this study, relative to the more objective SCR and
behavioral-approach measures. In addition, reported fear was assessed after the participant
ended each test, which makes this measure difficult to interpret because multiple affective
processes (e.g., residual fear, relief) were likely involved.

It is perhaps counterintuitive that affect labeling was more effective than reappraisal in
reducing psychophysiological arousal, as traditional CBT emphasizes reappraisal. Affect
labeling recruits RVLPFC (Lieberman, 2011) and may enhance inhibitory learning through
mediation by medial prefrontal cortex (Lieberman et al., 2007), which has been shown to
downregulate the amygdala in fear-extinction studies (e.g., Phelps, Delgado, Nearing, &
LeDoux, 2004). Thus, RVLPFC activation through labeling of affective experience may
enhance the normal processes of fear extinction, which is important because anxious
individuals exhibit deficits in inhibitory regulation during extinction (e.g., Sehimeyer et al.,
2011). Indeed, affect labeling may enhance outcomes by increasing exposure to one's own
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fear and anxiety. Such a process may be similar to mindfulness, in which one becomes more
aware and accepting of ongoing experience, and for which data support its relationship to
reduced amygdala activity (e.g., Creswell, Way, Eisenberger, & Lieberman, 2007) and
improved psychiatric outcomes (e.g., Roemer & Orsillo, 2009; Segal, Williams, & Teasdale,
2002). In contrast, the instructions we gave to participants were rather limited relative to the
more in-depth guidelines often provided in clinical practice. Therefore, it is likely that the
skill-based application of reappraisal was not optimized relative to a full course of CBT.

It should also be noted that participants in the exposure-alone group may have internally
verbalized their affect naturally in response to the spider, thus possibly benefiting marginally
from the effects of affect labeling. However, the results suggest that instruction in explicit
affect labeling produces more pronounced effects than simply allowing for the possibility
that individuals may internally label their affect. Another limitation of this study is that the
experimenters who attached the psychophysiological equipment and coded behavioral
approach were not blind to the study conditions.

Future investigations should examine the effects of affect labeling, reappraisal, and
distraction on fear responding in a larger clinical sample over a longer time period. It is
possible that word use may have differing effects across various samples and time intervals.
Together, the findings reported here suggest that verbalizing fear and anxiety during
exposure to a feared stimulus can improve the subsequent ability to effectively manage
aspects of one's emotional experience and behavior.
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Fig. 1.
Spider and container used in the pretest, immediate posttest, and 1-week posttest.
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Change in skin conductance response (SCR) from the immediate posttest to the 1-week
posttest as a function of group. Error bars indicate £1 SE. Asterisks indicate that pairwise
comparisons between groups were significant (*p < .05, **p < .01).
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Fig. 3.
Number of additional steps completed from the immediate posttest to the 1-week posttest as

a function of group. Error bars indicate +1 SE. The dagger indicates that a pairwise
comparison between groups was marginally significant (p = .05).
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Table 1

Mean Raw Scores for the Three Dependent Measures at the Three Test Occasions

Group
Measure and test Affect labeling  Reappraisal Distraction ~ Exposure alone
Skin conductance response (US)
Pretest 1.76 (1.09) 1.73(0.77) 159 (0.85) 2.00 (0.73)
Immediate posttest 2.18 (0.80) 1.91 (0.97) 1.82(1.01) 1.83(0.85)
One-week posttest 1.58 (0.80) 2.18 (1.01) 1.95(1.29) 1.90 (0.98)
Behavioral approach
Pretest 5.18 (2.44) 5.68 (2.97) 6.36 (2.46) 6.14 (2.12)
Immediate posttest 6.36 (2.84) 6.36 (3.03) 7.18 (2.46) 7.00 (2.39)
One-week posttest 7.82 (2.44) 7.45(2.84)  7.68(2.59) 8.05 (2.50)
Reported fear
Pretest 79.75(20.77)  65.49 (20.39) 74.49(22.02)  67.34 (24.89)
Immediate posttest 68.99 (31.34)  60.26 (22.70) 63.94 (26.50)  52.42 (30.15)
One-week posttest 56.52 (29.16)  44.98 (31.96) 40.64 (25.33)  40.22 (30.79)
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Note: Standard deviations are given in parentheses. Behavioral approach was indexed by measuring the number of test steps that participants fully
completed. Self-reported fear was assessed using a visual analogue scale ranging from 0 (no fear) to 100 (extreme fear) following the final step of

each test trial.
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