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INTRODUCTION

Processing unpleasant affective cues induces elevated momentary symptom reports,
especially in persons with high levels of symptom reporting in daily life. The present study
aimed to examine whether applying an emotion regulation strategy, i.e. affect labeling,
can inhibit these emotion influences on symptom reporting. Student participants (N = 61)
with varying levels of habitual symptom reporting completed six picture viewing trials of
homogeneous valence (three pleasant, three unpleasant) under three conditions: merely
viewing, emotional labeling, or content (non-emotional) labeling. Affect ratings and symp-
tom reports were collected after each trial. Participants completed a motor inhibition task
and self-control questionnaires as indices of their inhibitory capacities. Heart rate variability
was also measured. Labeling, either emotional or non-emotional, significantly reduced
experienced affect, as well as the elevated symptoms reports observed after unpleasant
picture viewing. These labeling effects became more pronounced with increasing levels
of habitual symptom reporting, suggesting a moderating role of the latter variable, but did
not correlate with any index of general inhibitory capacity. Our findings suggest that using
an emotion regulation strategy, such as labeling emotional stimuli, can reverse the effects
of unpleasant stimuli on symptom reporting and that such strategies can be especially
beneficial for individuals suffering from medically unexplained physical symptoms.
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2013). Such differential effects of unpleasant cues have been

The perception of signals coming from the body (interocep-
tion; Cameron, 2001) has been strongly linked to emotional
processes. Emotion theories from James (1884) to newer views
(Damasio, 1994; Wiens, 2005) consider bodily signals as essential
elements of emotional experiences, while theories of interocep-
tion emphasize the role of an affective component of bodily
sensations in the perception of body state (Craig, 2003). This
inter-connection is further supported by neurobiological findings
showing intertwined neural pathways for the representation of
emotional experiences and the perception of bodily sensations
(Craig, 2009).

This link between emotion and interoception has also been
observed at the behavioral level, as emotional states seem to
interfere with the perception of bodily signals, a process with
important implications for the subjective experience of physical
symptoms. Research has shown for example that the presence
of unpleasant cues augments the perception of experimentally
induced bodily sensations, like pain (de Wied and Verbaten,
2001; Meagher etal., 2001), dyspnea (Von Leupoldt etal., 2006),
or esophageal stimulation (Phillips etal., 2003), as well as the
reporting of physical symptoms in general (Salovey and Birn-
baum, 1989). Recent work has further shown that unpleasant
cues can result in increased symptom reports even without any
physiological challenge, although this effect seems to be mostly
observed in persons reporting frequent bodily complaints in
daily life not explained by organic dysfunction (high habitual
symptom reporters; Bogaerts etal., 2010; Constantinou etal.,

also reported for patients with functional syndromes (Montoya
etal., 2005) or people scoring high on trait Negative Affectivity
(Bogaerts etal., 2005).

Thus, it seems that some people are more prone to be influ-
enced by emotional information than others in their subjective
experience of current body state. Interestingly, both people high
on trait Negative Affectivity (Gross and John, 2003; Moberly and
Watkins, 2008) and patients with functional syndromes (Waller
and Scheidt, 2006; van Middendorp etal., 2008) have been found
to use ineffective strategies to regulate their emotion, like sup-
pression and avoidance, while less effort for emotion regulation
has been linked to increased symptom reporting during periods
of stress in non-clinical samples (Goldman etal., 1996). Fur-
thermore, brain imaging studies have shown that patients with
functional syndromes show greater activation in limbic networks
and reduced activation in prefrontal inhibitory systems compared
to controls during unpleasant bodily stimulation (Mayer etal.,
2005; Elsenbruch etal., 2010; Tillisch etal., 2011). These findings
overall suggest that individuals who tend to over-report symptoms
exhibit deficits in emotion regulation, and these deficits may con-
tribute to the “fusion” of emotional experiences with the symptom
perception process. Based on this notion, it can be hypothesized
that enforcing emotion regulatory processes may reduce affective
influences on symptom reporting in these groups, a proposition
that is examined in this paper.

Emotion regulatory processes, that is “the processes by which
individuals influence which emotions they have, when they have
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them and how they experience and express these emotions”
(Gross, 1998; p. 275) include strategies employed intention-
ally to down-regulate emotion (explicit emotion regulation),
as well as processes that incidentally result in down-regulation
(implicit emotion regulation; Gyurak etal,, 2011). Although,
explicit emotion regulation strategies, like cognitive reappraisal
or behavioral suppression, have dominated emotion regulation
research (Berkman and Lieberman, 2009; Gyurak etal., 2011),
recent work has focused on the effects of incidental emotion
regulation strategies, such as affect labeling. The latter can be
seen as an operationalization of the commonsensical notion
that verbalizing feelings can dampen them (Hariri etal., 2000).
Affect labeling tasks typically include presentations of emotional
stimuli, but instead of explicit instructions to down-regulate emo-
tions, participants are asked to assign emotional labels to the
stimuli.

Assigning emotional labels has been found to reduce amyg-
dala activation and increase inhibitory activation at prefrontal
areas compared to non-verbally matching target faces with sim-
ilar in expression facial stimuli (Hariri etal., 2000), to labeling
non-emotional features of target stimuli (Lane etal., 1997; Lieber-
man etal.,2007) and to merely viewing pictorial cues (Taylor et al.,
2003). Thus, affect labeling seems to activate inhibitory processes
and exert emotion regulatory benefits (Lieberman etal., 2007) in
a way similar to explicit emotion regulation (Ochsner et al., 2004).
These benefits also extend to self-reported affect (Lieberman et al.,
2011) and autonomic reactivity, with studies indicating reduced
physiological responding following labeling of emotional pictures
(McRae etal., 2009). The attenuating effects of labeling seem to
persist in time (Tabibnia etal., 2008), while recent data support
its usefulness in the context of exposure therapy (Kircanski etal.,
2012).

A strategy like affect labeling could be especially beneficial
for persons experiencing medically unexplained physical symp-
toms, as they typically tend to avoid emotional experiences
(van Middendorp etal., 2008) and are characterized by a diffi-
culty in recognizing and expressing emotions (alexithymia; De
Gucht and Heiser, 2003; Waller and Scheidt, 2006). Labeling
an emotion implies the activation of prior conceptual knowl-
edge about emotion categories, which among others includes
ways to act upon specific emotions (Barrett, 2006). Thus, an
affect labeling procedure may initiate emotion regulatory pro-
cesses, that otherwise would not spontaneously occur in people
who tend to over-report symptoms, by engaging them in cate-
gorizing affect. This is assumed to reduce experienced negative
affect, which in turn may lead to a reduction in symptom
reporting.

A secondary question is whether these hypothesized atten-
uating effects of affect labeling on symptom reports relate to
dispositional regulatory capacities of high symptom reporters.
Prior research suggests that successful emotion regulation depends
on executive functioning abilities (Hofmann etal., 2012), and
shares common neural substrates related to inhibitory processes,
like the right VLPFC, with other forms of self-control (Cohen
and Lieberman, 2011). As high symptom reporters seem to also
perform poorly in tasks assessing executive control, like motor
inhibition tasks (Glass etal., 2011), we aimed to examine whether

labeling effects on symptom reporting depend on individual
differences in general inhibitory abilities.

Besides behavioral tasks, an additional measure of regulatory
capacity is used in this study, namely heart rate variability (HRV).
HRYV is considered a physiological marker of emotion regula-
tion (Thayer and Lane, 2000; Appelhans and Luecken, 2006) as it
reflects the capacity of efferent signals to modulate cardiac activity
according to situational demands. It has been associated to self-
reported (Fabes and Eisenberg, 1997) and spontaneous regulation
of emotion under unpleasant contexts (Pu etal., 2010).

To sum up, the present study aimed to examine: (a) whether
affect labeling can reverse the augmenting effects of unpleas-
ant cues on symptom reporting in a non-clinical sample, (b)
whether this possible reduction is modulated by the level of
habitual symptom reporting, (c) whether such a reduction is
predicted by changes in experienced affect and d) whether it cor-
relates with behavioral, self-reported and physiological indices of
self-regulation.

To this end, students with varying levels of habitual symp-
tom reporting completed a modified Affect Labeling task, which
included viewing pleasant and unpleasant pictures under three
conditions: merely viewing, labeling the emotion of the picture,
and labeling the content of the picture. Picture viewing was fol-
lowed by affect ratings and a symptom checklist. Participants
also completed a computerized motor inhibition task (Paramet-
ric Go-No Go task) and an HRV assessment. We expected that:
(a) labeling the emotion of the pictures will lead to reduced
self-reported affect, as well as reduced symptom reports after
unpleasant pictures compared to merely viewing the pictures
and non-emotional labeling, (b) the effects of emotional label-
ing on symptom reports will be more pronounced at higher levels
of habitual symptom reporting, (c) the reduction in symptom
reports during labeling will be predicted by reductions in affect
ratings, and (d) this reduction in symptom reports will corre-
late positively with inhibitory capacity as assessed by the Go-No
Go task, with self-reported self-regulation capacity and with HRV
indices.

MATERIALS AND METHODS
SAMPLE
Data were collected from 63 healthy first year psychology stu-
dents (seven male, Myge = 19.02, SDqage = 1.52), who were invited
based on their scores on the Checklist for Symptoms in Daily
Life (CSD; Wientjes and Grossman, 1994) obtained during col-
lective psychological testing. Participants with scores across the
whole spectrum of habitual symptom reporting were selected for
participation. Specifically, the initial pool of students (N = 401)
was divided into four groups based on the quartiles of the total
score of the CSD (scores could range from 39 to 195) and an
equal amount of participants was invited from each group. Due to
unbalanced response rates, an equal number of participants from
each group was not feasible: the CSD scores of the final sample fol-
lowed a rather normal distribution (range = 50-116, M = 82.87,
SD = 15.20).

Participants were excluded if they reported to (a) have a diag-
nosis of a medical or psychiatric disorder, (b) have an electronic
implant (e.g., pacemaker) and (c) use anxiolytic medication,
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antidepressants, or beta-blockers. The data for the Affect Label-
ing task of two participants who failed to appropriately follow the
instructions were excluded from analyses. Students were compen-
sated for their participation with course credit or a small monetary
reward. The study was approved by the Multidisciplinary Ethical
Committee of the Faculty of Psychology and Educational Sciences
of the University of Leuven.

TASKS

Modified affect labeling task

The typical Affect Labeling task (Lieberman etal., 2007) was
modified as follows: (a) instead of faces, emotional stimuli
consisted of pictures selected from the International Affective Pic-
ture System (IAPS; Lang etal., 2005), (b) stimuli were grouped
into sets homogenous in valence, and (c) a symptom report-
ing phase was added to each trial. Emotional pictures were
selected using valence and arousal ratings of IAPS pictures pro-
vided by Belgian participants in other studies. They were grouped
into six sets of 10 pictures, three pleasant and three unpleas-
ant!, so that sets of similar valence did not differ from each
other in valence or arousal®?. Furthermore, in each pleasant
set, five pictures were scoring high on excitement (e.g., ski-
ing) and five on contentment (e.g., cute animals) based on
Mikels etal. (2005) norms, while in each unpleasant set five
pictures were high on sadness (e.g., cemetery) and five on fear
(e.g., gun).

The task consisted of six picture viewing trials, three with pleas-
ant and three with unpleasant pictures. During each trial, 10
pictures were presented in the upper part of the screen for 6 s
each (no inter-stimulus interval) and participants had to perform
one of three tasks: a) VIEW: merely watch the pictures, (b) LABEL
EMOTION: select from two emotion words presented under the
picture (two out of: content, excited, sad, afraid) the one most appli-
cable to the depicted emotion, and (c) LABEL CONTENT: select
from two words presented under the picture (two out of: object,
animal, human, landscape) the one most applicable to describe the
content of the picture.

Each trial consisted of: (a) a 3-s presentation of a word cue sig-
naling the task participants had to do (VIEW, LABEL EMOTION,
LABEL CONTENT), (b) a 60-s period of picture viewing, and
(c) a 90-s inter-trial period, during which participants completed
electronically affect ratings and a symptom checklist (see further).

Motor inhibition task

Motor inhibition was assessed with the Parametric Go-No Go
task (PGNG; Langenecker etal., 2007), a reaction-time task with
increasing inhibitory demands. During the PGNG, participants

! Positivel: 1463, 1920, 2550, 4574, 5201, 5260, 7330, 8080, 8185, 8030; Positive2:
1620, 2341, 5760, 5700, 5849, 7280, 8461, 8370, 8200, 8490; Positive 3: 1710, 2311
2360, 5891, 8190, 7260, 8300, 8033, 8470, 8502; Negativel: 6242, 9001, 6190, 9911,
1525, 9410, 9425, 9426, 9520, 9561; Negative2: 9611, 1114, 2095, 2520, 2900, 2692,
5971, 6315, 6821, 9181; Negative3: 1932, 2800, 5972, 6300, 6370, 9140, 6800, 9421,
6838,9041.

2 positive valence (1-9): M1 = 7.50, SD1 = 0.36, M2 = 7.57, SD2 = 0.46, M3 = 7.55,
SD3 = 0.60; Positive arousal(1-9): M1 = 5.39, SD1 = 1.30, M2 = 5.09, SD2 = 1.27,
M3 = 5.14, SD3 = 1.09; Negative valence (1-9): M1 = 2.72,SD1 = 0.79, M2 = 2.58,
SD2 = 0.65, M3 = 2.72,SD3 = 0.71; Negative arousal(1-9): M1 = 5.80, SD1 = 0.77,
M2 =5.71,SD2 = 1.02, M3 = 5.77,SD3 = 0.75.

see letters on a computer screen (black small case letters on a white
background) presented one after the other for 500 ms each without
inter-stimulus interval. At the first level of the task, participants
press a button whenever one of three target letters (x, y, z) appears
on screen as soon as possible. At the second level, participants
are asked to press a button every time one of two targets (x or y)
appears on screen, but only when the current target is different
from the previous one, i.e., respond to a “y,” after responding to an
“x” (Go trials). They must inhibit their response when the current
target is the same as the previous one, i.e., inhibit responding to
an “x” after responding to an “x” (No Go trials). The third level is
identical to the second but with three targets this time (x, ¥, z). The
accuracy (percentage of correct responses) at the “No-Go” trials of
the last two levels was used in analyses as an index of behavioral
inhibition capacity.

MEASURES
Heart rate variability
Baseline heart rate was recorded using a Polar RS800CX watch
(Polar Electro Oy, Kempele, Finland), with a chest strap on which
electrolyte gel was applied, placed just below the chest. Partici-
pants were asked to sit in a comfortable chair, relax, and breathe
normally for 5 min. The experimenter holding the watch was
seated at the side of the participant, so that the watch was not
visible. Polar watches are commonly used to collect heart rate
and they have been found to provide data comparable to those
by traditional ECG electrodes (Nunan et al., 2009). The recorded
R-R intervals were off-line processed with the ARTiiFACT soft-
ware (Kaufmann etal.,, 2011) to extract HRV parameters by two
independent raters (inter-rater reliability: r = 0.92-0.99). For
the purposes of this study, the RMSSD time-domain parameter
and the High Frequency (HF) frequency-domain parameter were
used.

Due to technical problems, the data of eleven participants were
not used, while another participant was excluded due to smoking
right before the recording.

Habitual symptom reporting

The CSD based on Wientjes and Grossman’s symptom checklist
(1994) was used to assess participants’ tendency for symptom
reporting in everyday life. In this 39-item questionnaire partic-
ipants rated on a 5-point Likert Scale (1 = never, 5 = very often)
the extent to which they experienced a variety of symptoms, e.g.,
headache, dizziness, back pain, etc. over the past year. Total scores
(39-195) were used for the selection of participants. The reliability
(Cronbach’s alpha) of the total scores exceeded 0.90 in our sample.

Self-control

As a self-report measure of self-regulation, the Dutch version of
the Brief Self-Control Scale (Tangney etal., 2004) was used. This
13-item questionnaire consists of statements like “I am good at
resisting temptation” and participants have to rate the extent each
statement reflects how they are on a 5-point Likert scale (1 = not
at all, 5 = very much). Internal consistency and test—retest reli-
ability has been found to exceed the criterion of 0.70 in the
English (Tangney etal., 2004) and the Dutch version (as reported
in Finkenauer et al., 2005).
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Emotion regulation

The Dutch version of the 10-item Emotion Regulation Question-
naire (Gross and John, 2003) was used to assess people’s reliance on
cognitive reappraisal to regulate their emotions (six items; e.g.,: “I
control my emotions by changing how I think about the situating
I'm in”) or suppression (four items; e.g.,: “I control my emotions
by not expressing them”). Participants rated their level of agree-
ment with each statement on a 7-point Likert scale. A reappraisal
and a suppression score were calculated.

State symptom reports

A list of 14 complaints was incorporated in the modified Affect
Labeling task after each trial. The list included 10 everyday
symptoms previously used in a similar picture viewing paradigm
(Bogaerts etal., 2010; Constantinou etal., 2013) and 4 additional
gastro-intestinal symptoms added for exploratory reasons (chest
tightness, pounding of the heart, headache, fatigue, not able to
breathe deeply, rapid heartbeat, dizziness, muscular pain, stom-
ach or abdominal cramps, nausea, stomach pain, bloated stomach,
reflux sensations, burning feeling in the eyes). Participants rated the
presence of each of these complaints during picture viewing on
a 5-point Likert scale (1 = not at all, 5 = very strong). A total
symptom score (ranging from 14 to 70) was computed for each
trial.

Affect ratings

After each trial of the modified Affect Labeling task, participants
also rated their experienced affect during picture viewing in the
dimensions of valence, arousal and control using a computerized
nine-point version of the Self-assessment Manikin (SAM; Bradley
and Lang, 1994). With this pictorial scale, values for each of the
three dimensions are represented by nine human figures depicting
gradually increasing valence, arousal or control, and participants
respond by choosing the appropriate figure.

PROCEDURE

Participants selected based on their CSD scores were invited by
e-mail to participate in a study about “emotions and reaction
time.” For the HRV assessment, participants were asked to refrain
from alcohol for 12 h and smoking, physical exercise and caffeine
for 4 h before the experiment. They were also asked not to eat 2 h
prior to the experiment.

Upon arrival, participants gave written informed consent
and their compliance with the aforementioned instructions was
assessed. A series of factors that may influence HRV was also
recorded: smoking frequency, alcohol and caffeine consumption,
exercise and BMI. They also completed a first set of questionnaires
(General Health Questionnaire and the CSD). After questionnaire
completion, the equipment was attached and the HRV record-
ing took place. Afterwards, participants were seated in front of a
desktop computer and completed the PGNG task and the Affect
Labeling task in counterbalanced order.

The three levels of the PGNG task were completed at fixed order
while for the Affect Labeling task the six picture viewing trials
were presented in a semi-counterbalanced order. Specifically, 12
different orders were constructed, so that each of the six trials was
presented twice in a specific order position, while making sure that

each of the three sets of pleasant/unpleasant pictures was presented
four times for each of the three tasks (View, Label Emotion, Label
Content).

A 10-min break was added between the PGNG and the labeling
task to avoid fatigue effects, during which participants completed
the rest of questionnaires (Self-Control Questionnaire, Emotion
Regulation Questionnaire). The researcher was present in the
room throughout the experiment and seemed to be working at the
other side of the room, so that participants did not feel disturbed
or watched, but could ask questions whenever needed.

The Affect 4.0. software (Spruyt etal., 2010) was used for stim-
uli presentation and timing of the labeling task, while E-prime 1.0
(Schneider et al., 2002) was used for the presentation of the PGNG
task.

DATA ANALYSES

Data from the Affect Labeling task were analyzed with Repeated
Measures ANCOVA with Emotion (positive/negative) and Task
(View/Label Content/Label Emotion) as within variables and CSD
scores as a continuous predictor (after centering to the mean).
Repeated measures ANCOVAs were run with the affect ratings
after each trial (valence, arousal and control) as dependent vari-
ables to confirm the emotion regulatory effects of the task and
with the total symptom scores to assess the effects of emotion
regulation on symptom reporting. Greenhouse—Geisser corrected
p-values and epsilon are reported when the sphericity assumption
was violated, while follow-up comparisons were examined with
post hoc Bonferroni tests. Interactions involving the continuous
predictor were inspected by plotting effects at different levels of
the continuous predictor (average, +1 SD, —1 SD).

To test the relationship among labeling effects and other reg-
ulatory measures, Pearson’s bivariate correlations were conducted
among the accuracy level of PGNG, HRV indices, the question-
naires and the emotion and content labeling effects on symptom
reports. The latter variables were calculated by subtracting the total
symptom scores during the viewing trial from those of the emotion
labeling trial and the content labeling trial, respectively. Similar
difference scores were calculated for valence and arousal ratings
after each trial to examine whether labeling effects on emotion
predict labeling effects on symptom reports in multiple regres-
sions. All analyses were conducted with STATISTICA 11.0 software
(Statsoft, Inc., Tulsa, OK, USA).

RESULTS

SAMPLE CHARACTERISTICS

Sample characteristics are illustrated at Table 1. All participants
were healthy and did not take medication, except for one partic-
ipant who had medication controlled asthma. The vast majority
were non-smokers, while about 81% of the sample did not con-
sume coffee regularly and 89% consumed alcohol rarely or weekly.
Most female participants were using contraceptive pills.

MANIPULATION CHECKS

To examine whether the Affect Labeling task was successful in
regulating affect, repeated measures ANCOVAs were conducted
with valence, arousal and control ratings as dependent measures
(see Table 2 for means and SDs).
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Table 1 | Means and SDs on descriptive variables, questionnaires, PGNG, and HRV indices.

N Mean SD Minimum Maximum
Age 63 19.02 1.62 17.00 26.00
BMI 63 21.82 2.81 16.44 29.74
Last meal (h) 63 3.31 2.58 0.25 14.00
Questionnaires
CSD total 63 82.87 15.20 50 116
SCQ total 63 40.1 744 24 54
ERQ-reappraisal 63 25.78 6.01 8 37
ERQ-suppression 63 13.44 5.2 4 27
HRV indices
RMSSD 51 52.68 21.83 19.59 110.61
HF abs. (ms?) 51 1325.21 1232.26 135.82 5626.69
HF nu 51 49.05 1718 17568 82.25
PGNG task
Level 2-accuracy % 61 81.31 15.19 33.33 100.00
Level 3-accuracy % 62 62.10 15.50 28.86 92.86

CSD, Checklist for Symptoms in Daily Life; SCQ, Self-Control Questionnaire; ERQ, Emotion Regulation Questionnaire;, HRV, Heart rate variability;, RMSSD, root mean
square of successive differences, HF abs. (ms2), High Frequency absolute values of power; HF nu, high frequency normalized units; PGNG, parametric go-no go.

Table 2 | Means and SDs for all dependent variables of the Affect Labeling task (N = 61).

Measure Trial
Positive Negative
View Emotion label Content label View Emotion label Content label
Valence (1-9) 7.88 (1.07) 7.66 (1.08) 7.36 (1.35) 2.46 (1.12) 3.25(1.48) 3.38 (1.53)
Arousal (1-9) 3.46 (2.28) 3.79 (2.11) 3.36 (1.71) 5.02 (1.75) 4.43 (1.79) 4.33 (1.68)
Control (1-9) 6.66 (1.64) 6.44 (1.64) 6.25 (1.63) 3.39 (2.15) 3.82 (2.11) 4.13 (1.84)
Symptoms (14-70) 14.98 (1.52) 14.87 (1.28) 14.77 (1.02) 17.20 (2.84) 16.08 (2.21) 16.34 (2.23)
For valence, an Emotion main effect, F(1,59) = 753.81, F(1,53) = 3.49, p = 0.07, partial n? = 0.06, but not for the two

p < 0.001, partial n> = 0.93, and an Emotion x Task interaction,
F(2,118) = 15.53, p < 0.001, partial n* = 0.21 were found, indi-
cating that negative trials led to significantly more unpleasantness
than positive ones, but within the negative trials, both label-
ing conditions were rated as less unpleasant (emotion labeling:
Maiee = —0.79,95% CI [—1.28, —0.30], p < 0.001, content label-
ing: Mgigg = —0.92,95% CI [—1.41, —0.43], p < 0.001) compared
to merely viewing unpleasant pictures (Figure 1). For the positive
trials, the opposite effect was observed, with labeling conditions
rated as more unpleasant compared to merely viewing pleasant
pictures, especially Content Labeling (M gir = 0.53, 95% CI [0.13,
0.92], p < 0.01). Furthermore, Task interacted significantly with
CSD scores (the continuous predictor), F(2,118) =5.17, p < 0.01,
partial n? = 0.08. This interaction was further explored with sepa-
rate analyses for each task, which showed that the CSD scores had
a nearly significant effect on valence ratings for merely viewing,

labeling conditions. Plotting the effect of Task at different levels
of CSD scores (average, +1 SD, —1 SD), indicated that the differ-
ence between viewing and the two labeling conditions was more
pronounced as CSD scores increased (Figure 2).

As for arousal ratings, main effects of Emotion, F(1,59) =21.33,
p < 0.001, partial 12 = 0.27, and Task, F(2,118) = 3.66, p < 0.05,
partial 12 = 0.06, showed that overall negative trials were rated
as more arousing than positive trials, while Content Labeling
led to reduced perceived arousal compared to merely viewing
pictures, Mgir = 0.39, 95% CI [0.04, 0.75], p = 0.02 (Bonfer-
roni adj.: p = 0.016). A significant Emotion x Task interaction,
F(2,118) = 3.47, p < 0.05, partial n? = 0.06, was further explored
by examining the effect of Task for each emotion separately. This
showed that Task was only significant for the negative trials, for
which both Emotion (Mg = 0.59,95% CI [0.05, 1.13], p=0.03)
and Content labeling (M g;r = 0.69,95% CI [0.15, 1.23], p < 0.01)
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FIGURE 1 | Emotion x Task interaction effect for valence (top left), arousal (top right) and control ratings (bottom left) and symptom reports (bottom
right) after each trial.

led to reduced arousal compared to merely viewing (Figure 1).
No main effects or interactions with CSD scores were found for
arousal ratings.

Finally, for control ratings a main effect of Emotion
F(1,59) = 170.72, p < 0.001, partial n? = 0.74, and an Emotion
x Task interaction, F(2,118) = 9.87, p < 0.001, partial n? = 0.14,
showed that, as expected, negative trials led to less perceived
control than positive trials, but both labeling conditions, espe-
cially content labeling (Mgif = —0.74, 95% CI [—1.17, —0.31],
p < 0.001) resulted in an increase of perceived control during
negative trials (see Figure 1). No effects were found for CSD scores.

Overall, these analyses indicate that (a) cues evoked the
expected emotional reactions and (b) these reactions were
dampened during labeling of the pictures emotionally or non-
emotionally, suggesting that the task successfully produced
emotion regulatory effects.

MAIN ANALYSES

Affect labeling and symptom reporting

A repeated measures ANCOVA with the total symptom scores
after each trial (see Table 2) as dependent variable explored
labeling effects on symptom reports. First, as expected, negative
trials resulted in more symptom reports compared to positive tri-
als (Emotion main effect, F(1,59) = 74.30, p < 0.001, partial
n? = 0.56). Additionally, a Task main effect F(2,118) = 12.77,
p < 0.001, partial n> = 0.18, and an Emotion x Task,
F(2,118) = 5.58, p < 0.01, partial n2 = 0.09, interaction were
observed, which showed that both Emotion, Mg = 1.11, 95%
CI [0.53, 1.70], p < 0.001, and Content Labeling My = 0.85,
95% CI [0.27, 1.43], p = 0.002, led to a reduction of symp-
tom ratings, but only during the negative trials (Figure 1). As
for CSD scores, these had a significant main effect on symptom
reports F(1,59) = 12.31, p < 0.001, partial n> = 0.17, but they
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FIGURE 2 | Interaction of Task with habitual symptom reporting scores
for valence ratings after each trial of the Affect Labeling task.
CSD = Checklist for Symptoms in Daily Life.

also interacted significantly with both Emotion, F(1,59) = 8.71,
p < 0.01, partial n? = 0.13, and Task, F(2,118) = 3.22, p < 0.05,
partial 12 = 0.05. Separate analyses showed that higher CSD
scores predicted higher symptom reports at all trials, but their
effect was more pronounced for negative, F(1,59) = 12.80,
p < 0.001, partial n> = 0.18, than positive trials, F(1,59) = 6.90,
p = 0.01, partial n? = 0.10, and more for view, F(1,59) = 14.28,
p < 0.001, partial 1? = 0.19, than the two labeling conditions
(p < 0.01 for both). Plotting the effects at different levels of CSD
scores indicated that both Emotion and Task effects increased
as CSD scores increased (Figure 3). The three-way interaction
between CSD scores, Task and Emotion did not reach significance
(p=0.86).

Labeling effects on symptom reports and measures of
self-regulation

To examine whether labeling effects on symptom reports
relate to participants’ inhibitory capacities, we calculated dif-
ference scores subtracting the total symptom score of the
viewing condition from (a) that of the Emotion Labeling
condition (emotion labeling effect) and (b) that of the Con-
tent Labeling condition (content labeling effect), so that neg-
ative values represent a reduction and positive values an
increase in symptom reports after labeling. As task had no
effect on positive trials, only difference scores for the neg-
ative trials were calculated. Pearson’s r correlations indi-
cated that the two labeling effects did not correlate sig-
nificantly with the accuracy at the PGNG task (means at
Table 1). Performance on the PGNG task did not correlate
with CSD scores either. Similarly, no significant correlations
were found for the HRV indices or self-reported regulatory
abilities.
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FIGURE 3 | Interaction of habitual symptom reporting scores with
both Emotion (top panel) and Task (bottom panel) for symptom scores
after each trial of the Affect Labeling task. CSD = Checklist for
Symptoms in Daily Life.

Labeling effects on symptom reports and affect ratings

To examine whether labeling effects on symptom reporting are
predicted by the emotion regulatory effects of labeling, two mul-
tiple regressions were conducted with (a) the emotion labeling
effect on symptom reports and (b) the content labeling effect
on symptom reports as dependent variables. Predictors for each
regression were the corresponding labeling effect on valence rat-
ings, the corresponding labeling effect on arousal ratings, total
CSD scores (all centered to the mean) and the interaction of CSD
scores with valence and arousal effects. All five predictors were
entered together in the regression to examine the effects of each
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emotional dimension (valence, arousal), while controlling for the
other 3. For the emotion labeling effect, the overall model was
nearly significant, Rzadj_ = 0.10, F(5,55) = 2.28, p = 0.06. The
only predictor approaching significance was arousal (§ = 0.25,
SE = 0.13, t = 1.92, p = 0.06), with higher reductions in arousal
after Emotion Labeling predicting higher reductions in symptom
reports. For the content labeling effect, the model was statis-
tically significant, R%qj. = 0.12, F(5,55) = 2.68, p < 0.05. A
significant interaction between CSD scores and the content label-
ing effect on arousal ratings was found (f = —0.60, SE = 0.24,
t = —2.54, p = 0.01) and was further explored as suggested
by Aiken and West (1991). Specifically, the regression slopes
for three levels of CSD (average, +1SD, —1 SD) and three lev-
els of arousal (average, +1 SD, —1 SD) were calculated and
these showed that as perceived arousal decreases after Con-
tent Labeling, symptoms also decrease but only for those low
in CSD (Figure 4A). Furthermore, the content labeling effect
on valence ratings, and its interaction with CSD scores also
approached significance, (B = —0.31, SE = 0.16, t = —1.99,
p = 0.05 and B = —0.46, SE = 0.23, t = —2.00, p = 0.05),
with increases in valence after Content Labeling resulting in
a reduction of symptom reports. The interaction showed that
this effect becomes more pronounced as CSD scores increase
(Figure 4B).

DISCUSSION

The present study investigated whether applying an implicit
emotion regulation technique can reduce the well-documented
augmenting effect of unpleasant cues on symptom reporting and
whether individual differences in habitual symptom reporting
moderate such a reduction. To this end, an affective picture
paradigm previously used to induce elevated symptom reports
(Bogaerts etal., 2010; Constantinou etal., 2013) was combined
with an affect labeling task (Lieberman etal., 2007). Healthy
participants varying in habitual symptom reporting viewed pleas-
ant and unpleasant pictures under three conditions: passive
viewing, labeling the emotion, and labeling the content of the
pictures, and then completed affect ratings and a symptom
checklist.

Manipulation checks indicated that labeling led to less extreme
ratings of valence, arousal, and control compared to passive
viewing for both pleasant and unpleasant pictures. These results
are in line with studies showing that labeling can dampen
both positive and negative emotions (Lieberman etal., 2011)
and support its usefulness as an emotion regulation technique.
Main analyses showed that labeling additionally led to a reduc-
tion in symptom reports after picture viewing. This reduction
was, as expected, moderated by participants’ level of habitual
symptom reporting as the difference between the two label-
ing conditions and passive viewing was more pronounced at
higher levels of habitual symptom reporting. This suggests that
people who experience frequent medically unexplained symp-
toms can benefit the most from labeling procedures. Regres-
sion analyses further indicated that the effects of labeling on

3To limit the amount of predictors in the models (due to sample size restrictions),
labeling effects on control ratings were not included in the regressions.
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FIGURE 4 | Interaction effects predicting content labeling effect on
symptom reports: (A) habitual symptom reporting x arousal ratings
and (B) habitual symptom reporting x valence ratings. CSD = Checklist
for Symptoms in Daily Life.

symptom reports are predicted by its effects on experienced
affect.

Interestingly, contrary to our initial hypothesis, emotional and
content labeling influenced self-reported affect in a similar way,
suggesting that both kinds of labeling can have emotion regula-
tory properties. This contradicts previous studies showing that
affect labeling has a rather specific effect on inhibitory pathways
in the brain, which is not found for non-emotional labeling (Lane
etal., 1997; Lieberman et al., 2007). However, as Lieberman et al.
(2011) pointed out, in one of the few studies examining self-
reported affect, little is known about the effects of non-emotional
labeling on self-reports. Current findings indicate that the speci-
ficity found for emotional labeling in brain activations, is not
replicated in self-reports. This discrepancy suggests that non-
emotional labeling may influence self-reported affect through
different routes than those described for emotional labeling. For
example, non-emotional labeling may function as distraction (as
it draws attention away from the emotional components of the
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pictures), a strategy that seems to have comparable effects with
affect labeling on self-reports (Lieberman etal., 2011) or it may
be that the labeling process itself (regardless of the kind of label)
in general results in attenuated affect (Lange etal., 2003; Lieber-
man etal.,, 2011). Further research is needed to delineate the
mechanisms underlying the effects seen in our content labeling
condition.

Besides experienced affect, both kinds of labeling also influ-
enced symptom reporting. Symptom ratings after each trial
showed that, as in previous studies (Bogaerts etal., 2010; Con-
stantinou etal., 2013), the mere presentation of unpleasant pic-
tures can induce elevated symptom reports. Labeling the unpleas-
ant pictures, though, either emotionally or non-emotionally,
reduced this bias, an effect that seems to be most profound in
people high in habitual symptom reporting. Prior studies, as well
as current findings, have shown that high symptom reporters are
more prone to the influences of unpleasant cues on symptom
reporting (Bogaerts etal., 2010; Constantinou etal., 2013). This
has been attributed to the combination of a reduced ability to
regulate emotion with more elaborate and accessible represen-
tations of symptom experiences in this selected group (Brown,
2004; Bogaerts etal., 2010). As these symptom representations are
inherently linked to unpleasantness, they are assumed to be auto-
matically triggered by affectively-congruent cues (Bower, 1981;
Lang, 1995) producing the effects observed in our picture viewing
paradigms.

These automatic effects of affective cues could be constrained
by the activation of inhibitory control processes that regulate affect
(Banich etal., 2009), which we hypothesized to be less successfully
employed by high habitual symptom reporters. This assump-
tion was supported by the finding that labeling effects were more
pronounced at higher levels of habitual symptom reporting, as
well as by the fact that during the view condition (where no
instructions are given) higher habitual symptom reporting was
related to more unpleasantness and more symptom reporting
after unpleasant cues. Thus, high symptom reporters seem less
able to spontaneously regulate affect, but can successfully engage
in the labeling tasks and benefit more from them. These results,
using a well-controlled experimental design, provide support for
interventions targeting emotion regulation training, like expres-
sive writing, in patients with functional syndromes (Broderick
etal., 2005; Junghaenel etal., 2008).

The connection between emotion regulation and symptom
reporting was further emphasized by regressions showing that
the reduction of symptoms during labeling was predicted by
reductions in experienced affect during picture viewing, espe-
cially self-reported arousal. It is important to note, though, that
symptom reduction during content labeling was mostly related to
arousal for low habitual symptom reporters, but to valence for
high symptoms reporters. This may point to differences between
the two groups in how labeling works and how symptom reports
emerge. For low symptom reporters, reductions in symptoms
during labeling may stem from reductions in actual physiolog-
ical arousal, while for high symptom reporters labeling effects
on symptom reports seem unrelated to actual bodily changes,
but rather depend on the experienced unpleasantness and the
resulting affectively congruent schema activations. As objective

measures of autonomic arousal were not included in this study,
this tentative hypothesis cannot be examined with the current
data.

Another finding worth pointing out is that although emo-
tion regulation seems to reduce affective influences on symptom
reporting, especially for high habitual symptom reporters, this
process does not seem to relate to their dispositional regula-
tory capacity. Contrary to our hypotheses, measures of general
inhibitory capacity, like a motor inhibition task (PGNG task),
a physiological marker (HRV) or self-reported regulatory abil-
ity, were not associated with the beneficial effects of labeling on
symptom reporting nor with habitual symptom reporting. This
rather surprising lack of correlations may suggest that labeling
may influence symptom experiences through other processes, like
distraction and people’s expectations about its effects (Lieberman
etal.,2011) and not via the inhibitory effects of emotional labeling
(Lieberman etal., 2007). The similar effects of emotion and con-
tent labeling on symptom reports further shows that the inhibitory
processes involved in emotional labeling did not have additional
effects in the context of symptom reporting.

Alternatively, this lack of correlations may also be partly due
to the neutral nature of the motor inhibition task. As there is no
affective-motivational component in the PGNG task, it may be less
relevant to the resources required for emotion regulation (Banich
etal.,, 2009). Although common substrates have been reported
for “cold” and “hot” inhibitory control (Cohen and Lieberman,
2011), different kinds of inhibition can also have additional dis-
tinct effects (Dillon and Pizzagalli, 2007). Thus, future research
using emotional equivalents of inhibitory tasks would be useful in
delineating these associations. Additionally, although intentional
emotion regulation has been related to motor inhibition (Tabibnia
etal., 2011), implicit emotion regulation tasks may be less related
to such tasks that involve intentional efforts for inhibitory control,
a hypothesis that should be further explored.

Finally, several limitations of the present study should be
reported. Firstly, the amount of symptoms reported by par-
ticipants during the task was rather low, which is to be
expected when healthy young people rate their body state with-
out experimentally induced bodily symptoms. However, this
may hamper the strength of the effects and their generalizabil-
ity from mild and short-lived symptom experiences to more
long-lasting, debilitating symptoms, as those experienced by
patients with functional syndromes. Furthermore, current anal-
yses used total symptom scores, thus it cannot be concluded
whether the observed effects were general or specific to cer-
tain symptoms categories. Future research could try to delin-
eate the extent of labeling effects on symptom reporting, and
replicate these findings in patient populations, both in simi-
lar experimental designs, as well as in more ecologically valid
paradigms (e.g., diary studies). Additionally, current results
pose further questions regarding the mechanisms behind labeling
effects on self-reports, which should also be addressed by future
research.

CONCLUSION
Current findings emphasize the malleability of the symptom
reporting process and its influence by mild manipulations, like the
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presentation of unpleasant cues. This study showed that symp-
tom reporting can easily be augmented, but also easily reduced
via the application of implicit emotion regulation techniques.
High habitual symptom reporters seem to be more prone to these
manipulations. The study also provides first indications about the
usefulness of such strategies in reducing affective biases in symp-
tom perception, although more research is needed to verify the
beneficial effects of these strategies in clinical groups (e.g., patients
with functional syndromes).

ACKNOWLEDGMENTS

Authors would like to thank Dr. Stefan Siitterlin for his assistance
and guidance regarding the extraction of HRV parameters used in
this study.

REFERENCES

Aiken, L. S., and West, S. G. (1991). Multiple Regression: Testing and Interpreting
Interactions. Thousand Oaks: Sage.

Appelhans, B. M., and Luecken, L. J. (2006). Heart Rate Variability as an index
of regulated emotional responding. Rev. Gen. Psychol. 10, 229-240. doi:
10.1037/1089-2680.10.3.229

Banich, M. T., Mackiewicz, K. L., Depue, B. E., Whitmer, A., Miller, G. A., and
Heller, W. (2009). Cognitive control mechanisms, emotion, and memory: a neural
perspective with implications for psychopathology. Neurosci. Biobehav. Rev. 33,
613-630. doi: 10.1016/j.neubiorev.2008.09.010

Barrett, L. F. (2006). Solving the emotion paradox: categorization and the experience
of emotion. Pers. Soc. Psychol. Rev. 10, 20—46. doi: 10.1207/s15327957pspr1001_2

Berkman, E. T., and Lieberman, M. D. (2009). Using neuroscience to broaden
emotion regulation: theoretical and methodological considerations. Soc. Pers.
Psychol. Compass. 3,475—493. doi: 10.1111/j.1751-9004.2009.00186.x

Bogaerts, K., Janssens, T., De Peuter, S., Van Diest, I., and Van den Bergh, O. (2010).
Negative affective pictures can elicit physical symptoms in high habitual symptom
reporters. Psychol. Health 25, 685-698. doi: 10.1080/08870440902814639

Bogaerts, K., Notebaert, K., Van Diest, I, Devriese, S., De Peuter, S.,
and Van den Bergh, O. (2005). Accuracy of respiratory symptom percep-
tion in different affective contexts. J. Psychosom. Res. 58, 537-543. doi:
10.1016/j.jpsychores.2004.12.005

Bower, G. H. (1981). Mood and memory. Am. Psychol. 36, 129-148. doi:
10.1037/0003-066X.36.2.129

Bradley, M. M., and Lang, P. J. (1994). Measuring emotion: the self-assessment
manikin and the semantic differential. J. Behav. Ther. Exp. Psychol. 25,49-59. doi:
10.1016/0005-7916(94)90063-9

Broderick, J. E., Junghaenel, D. U., and Schwartz, J. E. (2005). Written emotional
expression produces health benefits in fibromyalgia patients. Psychosom. Med. 67,
326-334. doi: 10.1097/01.psy.0000156933.04566.bd

Brown, R.J. (2004). Psychological mechanisms of medically unexplained symptoms:
an integrative conceptual model. Psychol. Bull. 130, 793-812. doi: 10.1037/0033-
2909.130.5.793

Cameron, O. G. (2001). Interoception: the inside story —a model for psychosomatic
processes. Psychosom. Med. 63, 697-710. doi: 10.1097/00006842-200109000-
00001

Cohen, J. R, and Lieberman, M. D. (2011). “The common neural basis of exerting
self-control in multiple domains,” in Self-Control in Society, Mind, and Brain,
eds R. Hassin, K. Ochsner, and Y. Trope (Oxford: Oxford Scholarship Online
Monographs), 141-162.

Constantinou, E., Bogaerts, K., Van Diest, 1., and Van den Bergh, O. (2013).
Inducing symptoms in high symptom reporters via emotional pictures: the
interactive effects of valence and arousal. J. Psychosom. Res. 74, 191-196. doi:
10.1016/j.jpsychores.2012.12.015

Craig, A. D. (2003). How do you feel? Interoception: the sense of the physiological
condition of the body. Curr. Opin. Neurobiol. 13, 500-505. doi: 10.1016/S0959-
4388(03)00090-4

Craig, A. D. (2009). How do you feel now? The anterior insula and human awareness.
Nat. Rev. Neurosci. 10, 59-70. doi: 10.1038/nrn2555

Damasio, A. R. (1994). Descartes’ Error: Emotion, Reason and the Human Brain. New
York: Grosset Putnam.

De Gucht, V., and Heiser, W. (2003). Alexithymia and somatization: a quantitative
review of the literature. J. Psychosom. Res. 54, 425-434. doi: 10.1016/S0022-
3999(02)00467-1

de Wied, M. A., and Verbaten, M. N. (2001). Affective pictures processing,
attention, and pain tolerance. Pain 90, 163—172. doi: 10.1016/S0304-3959(00)
00400-0

Dillon, D. G., and Pizzagalli, D. A. (2007). Inhibition of action, thought, and
emotion: a selective neurobiological review. Appl. Prev. Psychol. 12, 99-114. doi:
10.1016/j.appsy.2007.09.004

Elsenbruch, S., Rosenberger, C., Bingel, U., Forsting, M., Schedlowski, M., and
Gizewski, E. R. (2010). Patients with irritable bowel syndrome have altered emo-
tional modulation of neural responses to visceral stimuli. Gastroenterology 139,
1310-1319. doi: 10.1053/j.gastro.2010.06.054

Fabes, R. A., and Eisenberg, N. (1997). Regulatory control and adults™ stress-
related responses to daily life events. J. Pers. Soc. Psychol. 73, 1107-1117. doi:
10.1037/0022-3514.73.5.1107

Finkenauer, C., Engels, R. C. M. E.,, and Baumeister, R. E (2005). Parenting and
adolescent externalizing and internalizing problems: the role of self-control. Int.
J. Behav. Dev. 29, 58—69. doi: 10.1080/01650250444000333

Glass, J. M., Williams, D. A., Fernandez-Sanchez, M. L., Kairys, A., Barjola, P.,
Heitzeg, M., etal. (2011). Executive function in chronic pain patients and healthy
controls: different cortical activation during response inhibition in fibromyalgia.
J. Pain 12, 1219-1229. doi: 10.1016/j.jpain.2011.06.00

Goldman, S. L., Kraemer, D. T, and Salovey, P. (1996). Beliefs about mood moderate
the relationship of stress to illness and symptom reporting. J. Psychosom. Res. 41,
115-128. doi: 10.1016/0022-3999(96)00119-5

Gross, J. J. (1998). The emerging field of emotion regulation: an integrative review.
Rev. Gen. Psychol. 2,271-299. doi: 10.1037/1089-2680.2.3.271

Gross, J. J., and John, O. P. (2003). Individual differences in two emotion regula-
tion processes: implications for affect, relationships, and well-being. J. Pers. Soc.
Psychol. 85, 348-362. doi: 10.1037/0022-3514.85.2.348

Gyurak, A., Gross, J. J., and Etkin, A. (2011). Explicit and implicit emo-
tion regulation: a dual-process framework. Cogn. Emot. 25, 400-412. doi:
10.1080/02699931.2010.544160

Hariri, A. R., Bookheimer, S. Y., and Mazziotta, J. C. (2000). Modulating emotional
responses: effects of a neocortical network on the limbic system. Neuroreport 11,
43-48. doi: 10.1097/00001756-200001170-00009

Hofmann, W., Schmeichel, B. J., and Baddeley, A. D. (2012). Executive functions
and self-regulation. Trends Cogn. Sci. 16, 174—180. doi: 10.1016/j.tics.2012.01.006

James, W. (1884). What is emotion? Mind 9, 188-205. doi: 10.1093/mind/os-
1X.34.188

Junghaenel, D. U., Schwartz, J. E., and Broderick, J. E. (2008). Differential efficacy of
written emotional disclosure for subgroups of fibromyalgia patients. Br. J. Health
Psychol. 13, 57-60. doi: 10.1348/135910707X251162

Kaufmann, T, Sitterlin, S., Schulz, S. M., and Végele, C. (2011).
ARTIiFACT: a tool for heart rate artifact processing and heart rate variabil-
ity analysis. Behav. Res. Methods 43, 1161-1170. doi: 10.3758/s13428-011-
0107-7

Kircanski, K., Lieberman, M. D., and Craske, M. G. (2012). Feelings into words:
contributions of language to exposure therapy. Psychol. Sci. 23, 1086-1091. doi:
10.1177/0956797612443830

Lane, R,, Fink, G., Chua, M.-L., and Dolan, R. (1997). Neural activation during
selective attention to subjective emotional responses. Neuroreport 8, 3969-3972.
doi: 10.1097/00001756-199712220-00024

Lang, P. J. (1995). The emotion probe: studies of motivation and attention. Am.
Psychol. 50, 371-385. doi: 10.1037/0003-066X.50.5.372

Lang, P. J., Bradley, M. M., and Cuthbert, B. (2005). International Affective Picture
System (IAPS): Instruction Manual and Affective Ratings. Technical report A-6.
University of Florida, Gainesville, FL.

Lange, K., Williams, L. M., Young, A. W., Bullmore, E. T., Brammer, M. J., Williams,
S. C. R, etal. (2003). Task instructions modulate neural responses to fearful
facial expressions. Biol. Psychiatry 53, 226-232. doi: 10.1016/S0006-3223(02)
01455-5

Langenecker, S. A., Zubieta, J.-K., Young, E. A., Akil, H., and Nielson, K.
A. (2007). A task to manipulate attentional load, set-shifting, and inhibitory
control: convergent validity and test-retest reliability of the Parametric Go/No-
Go Test. J. Clin. Exp. Neuropsychol. 29, 842-853. doi: 10.1080/13803390
601147611

Frontiers in Psychology | Emotion Science

July 2014 | Volume 5 | Article 807 | 10


http://www.frontiersin.org/Emotion_Science/
http://www.frontiersin.org/Emotion_Science/archive

Constantinou etal.

Affect labeling and symptom reporting

Lieberman, M. D., Eisenberger, N. 1., Crockett, M. J., Tom, S. M., Pfeifer, J. H.,
and Way, B. M. (2007). Putting feelings into words: affect labeling disrupts
amygdala activity in response to affective stimuli. Psychol. Sci. 18, 421-428. doi:
10.1111/j.1467-9280.2007.01916.x

Lieberman, M. D., Inagaki, T. K., Tabibnia, G., and Crockett, M. J. (2011). Subjec-
tive responses to emotional stimuli during labeling, reappraisal, and distraction.
Emotion 11, 468—480. doi: 10.1037/a0023503

Mayer, E. A., Berman, S., Suyenobu, B., Labus, J., Mandelkern, M. A., Naliboff, B.
D, etal. (2005). Differences in brain responses to visceral pain between patients
with irritable bowel syndrome and ulcerative colitis. Pain 115, 398-409. doi:
10.1016/j.pain.2005.03.023

McRae, K., Taitano, E. K., and Lane, R. D. (2009). The effects of verbal labeling
on psychophysiology: objective but not subjective emotion labeling reduces skin-
conductance responses to briefly presented pictures. Cogn. Emot. 5, 829-839. doi:
10.1080/02699930902797141

Meagher, M. W,, Arnau, R. C., and Rhudy, J. L. (2001). Pain and emotion: effects of
affective picture modulation. Psychosom. Med. 63, 79-90. doi: 10.1097/00006842-
200101000-00010

Mikels, J. A., Fredrickson, B. L., Larkin, G. R., Lindberg, C. M., Maglio, S. J.,
and Reuter-Lorenz, P. A. (2005). Emotional category data on images from the
International Affective Picture System. Behav. Res. Methods 37, 626—630. doi:
10.3758/BF03192732

Moberly, N. J., and Watkins, E. R. (2008). Ruminative self-focus and negative
affect: an experience sampling study. J. Abnorm. Psychol. 117, 314-323. doi:
10.1037/0021-843X.117.2.314

Montoya, P, Sitges, C., Garcia-Herrera, M., Izquierdo, R., Truyols, M., Blay,
N., etal. (2005). Abnormal affective modulation of somatosensory brain pro-
cessing among patients with fibromyalgia. Psychosom. Med. 67, 957-963. doi:
10.1097/01.psy.0000188401.55394.18

Nunan, D., Donovan, G., Jakovljevic, D. G., Hodges, L. D., Sandercock, G.
R., and Brodie, D. A. (2009). Validity and reliability of short-term heart-rate
variability from the Polar S810. Med. Sci. Sports Exerc. 41, 243-250. doi:
10.1249/MSS.0b013e318184a4b1

Ochsner, K. N, Ray, R. D., Cooper, J. C., Robertson, E. R., Chopra, S., Gabrieli, J. D.
E., etal. (2004). For better or for worse: neural systems supporting the cognitive
down- and up-regulation of negative emotion. Neuroimage 23, 483-499. doi:
10.1016/j.neuroimage.2004.06.030

Phillips, M. L., Gregory, L. J., Cullen, S., Cohen, S., Ng, V., Andrew, C,, etal. (2003).
The effect of negative emotional context on neural and behavioural responses to
oesophageal stimulation. Brain 126, 669—684. doi: 10.1093/brain/awg065

Pu, J., Schmeichel, B. J., and Demaree, H. A. (2010). Cardiac vagal
control predicts spontaneous regulation of negative emotional expression
and subsequent cognitive performance. Biol. Psychol. 84, 531-540. doi:
10.1016/j.biopsycho.2009.07.006

Salovey, P., and Birnbaum, D. (1989). Influence of mood on health-relevant
cognitions. J. Pers. Soc. Psychol. 57, 539-551. doi: 10.1037/0022-3514.57.
3.539

Schneider, W., Eschman, A., and Zuccolotto, A. (2002). E-Prime User's Guide.
Pittsburgh: Psychology Software Tools, Inc.

Spruyt, A., Clarysse, J., Vansteenwegen, D., Baeyens, E, and Hermans, D.
(2010). Affect 4.0: a free software package for implementing psychological and
psychophysiological experiments. Exp. Psychol. 57, 36—45. doi: 10.1027/1618-
3169/a000005

Tabibnia, G., Lieberman, M. D., and Craske, M. G. (2008). The lasting effect of
words on feelings: words may facilitate exposure effects to threatening images.
Emotion 8,307-317. doi: 10.1037/1528-3542.8.3.307

Tabibnia, G., Monterosso, J. R., Baicy, K., Aron, A. R., Poldrack, R. A., Chakrapani,
S., etal. (2011). Different forms of self-control share a neurocognitive substrate.
J. Neurosci. 31, 4805-4810. doi: 10.1523/JNEUROSCI.2859-10.2011

Tangney, J. P., Baumeister, R. E.,, and Boone, A. L. (2004). High self-control predicts
good adjustment, less pathology, better grades, and interpersonal success. J. Pers.
Soc. Psychol. 72, 272-324.

Taylor, S. E, Phan, K. L., Decker, L. R., and Liberzon, I. (2003). Subjective rating of
emotionally salient stimuli modulates neural activity. Neuroimage 18, 650-659.
doi: 10.1016/S1053-8119(02)00051-4

Thayer, J. E, and Lane, R. D. (2000). A model of neurovisceral integration in emotion
regulation and dysregulation. J. Affect. Disord. 61, 201-216. doi: 10.1016/S0165-
0327(00)00338-4

Tillisch, K., Mayer, E. A, and Labus, J. S. (2011). Quantitative meta-analysis identi-
fies brain regions activated during rectal distension in irritable bowel syndrome.
Gastroenterology 91-100. doi: 10.1053/j.gastr0.2010.07.053

van Middendorp, H., Lumley, M. A., Jacobs, J. W. G., van Doornen, L. J. P,
Bijlsma, J. W. J., and Geenen, R. (2008). Emotions and emotional approach
and avoidance strategies in fibromyalgia. J. Psychosom. Res. 64, 159-167. doi:
10.1016/j.jpsychores.2007.08.009

Von Leupoldt, A., Mertz, C., Kegat, S., Burmester, S., and Dahme, B. (2006).
The impact of emotions on the sensory and affective dimension of per-
ceived dyspnea. Psychophysiology 43, 382-386. doi: 10.1111/j.1469-8986.2006.
00415.x

Waller, E., and Scheidt, C. E. (2006). Somatoform disorders as disorders of affect
regulation: a development perspective. Int. Rev. Psychiatry 18, 13-24. doi:
10.1080/09540260500466774

Wiens, S. (2005). Interoception in emotional experience. Curr. Opin. Neurol. 18,
442-447. doi: 10.1097/01.wc0.0000168079.92106.99

Wientjes, C. J., and Grossman, P. (1994). Over-reactivity of the psyche or the soma?
Interindividual associations between psychosomatic symptoms, anxiety, heart
rate, and end-tidal partial carbon dioxide pressure. Psychosom. Med. 56, 533-540.
doi: 10.1097/00006842-199411000-00009

Conflict of Interest Statement: The authors declare that the research was conducted
in the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest.

Received: 28 April 2014; accepted: 07 July 2014; published online: 22 July 2014.
Citation: Constantinou E, Van Den Houte M, Bogaerts K, Van Diest I and Van den
Bergh O (2014) Can words heal? Using affect labeling to reduce the effects of unpleasant
cues on symptom reporting. Front. Psychol. 5:807. doi: 10.3389/fpsyg.2014.00807
This article was submitted to Emotion Science, a section of the journal Frontiers in
Psychology.

Copyright © 2014 Constantinou, Van Den Houte, Bogaerts, Van Diest and Van
den Bergh. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in other
forums is permitted, provided the original author(s) or licensor are credited and that
the original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply with
these terms.

www.frontiersin.org

July 2014 | Volume 5 | Article 807 | 11


http://dx.doi.org/10.3389/fpsyg.2014.00807
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://www.frontiersin.org/
http://www.frontiersin.org/Emotion_Science/archive

	Can words heal? using affect labeling to reduce the effects of unpleasant cues on symptom reporting
	Introduction
	Materials and methods
	Sample
	Tasks
	Modified affect labeling task
	Motor inhibition task

	Measures
	Heart rate variability
	Habitual symptom reporting
	Self-control
	Emotion regulation
	State symptom reports
	Affect ratings

	Procedure
	Data analyses

	Results
	Sample characteristics
	Manipulation checks
	Main analyses
	Affect labeling and symptom reporting
	Labeling effects on symptom reports and measures of self-regulation
	Labeling effects on symptom reports and affect ratings


	Discussion
	Conclusion
	Acknowledgments
	References


