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Negative Emotional Responses Elicited by the Anticipation of Pain

in Others: Psychophysiological Evidence
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Abstract: Limited evidence is available about factors influencing observers’ anticipatory emotional
responses to another’s pain. We investigated fear and distress towards the threat of pain in others,
and the moderating role of observers’ psychopathic traits and catastrophizing about their own or
others’ pain. Thirty-six dyads of healthy participants were randomly assigned to either the role of ob-
server or observed participant. Both participants were instructed that 1 colored slide (blue or yellow)
signalled that a pain stimulus could possibly be delivered to the observed participant (=pain signal),
whereas no pain stimulus would be delivered when a differently colored slide was presented (=safety
signal). Observers’ self-reported fear, fear-potentiated startle, and corrugator electromyography ac-
tivity during pain and safety signals were measured. Furthermore, observers rated the presence of
pain after each trial allowing assessment of observers’ perceptual sensitivity to others’ pain. Results
indicated that self-reported fear, fear-potentiated startle, and corrugator electromyography activity
were augmented during pain signals compared to safety signals. Moreover, these negative emotional
responses were heightened in observers highly catastrophizing about others’ pain, but reduced in
observers with heightened psychopathic traits. Psychopathic traits were also related with a dimin-
ished perceptual sensitivity to others’ pain. The results are discussed in light of affective-
motivational perspectives on pain.

Perspective: This study investigated observers’ negative emotional responses in anticipation of
pain in another, and the moderating role of observers’ psychopathic traits and pain catastrophizing.
Knowledge about characteristics influencing observers’ emotional response to others’ pain may
provide insight into why observers engage in particular behaviors when faced with another in pain.
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fensive or protective reactions."'%2%6¢ Through
first-hand experiences, we learn to predict pain,
and these signals for pain may in themselves become
a source of fear and action."”-2%3874 However, pain is
rarely a private event as the sufferer’s reactions to pain
have the capacity to communicate pain to others.*® Ac-

Pain is an alarm signal of bodily harm, and elicits de-
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cording to the communications model of pain, pain
may have a profound influence on both the observer
and pain sufferer.?® Specifically, learning about pain
may also occur indirectly by observing when others expe-
rience pain.'*37436% This form of learning, also called
vicarious conditioning, may change our behavior when
we encounter a similar situation.’'” Furthermore, it
provides us with information about when others will
likely experience pain and suffering. It is no surprise that
studies on vicarious conditioning reveal that signals of
pain in others elicit fear and anxiety in observers,#%:4239.77
Several , however, deserve further scrutiny.

There is large variability in the fear and distress re-
sponses of observers.*® In 1 of the early studies, Lanzetta
et al*® showed that vicarious fear and distress were mark-
edly lower when the other in pain was disliked. It may be
expected that individual difference variables may also
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account for the variability.*® One variable that increases
fear and distress may well be catastrophizing about
pain, defined as an exaggerated negative orientation to-
wards actual or anticipated pain experiences.®’ It is well
documented that pain catastrophizing is related to
a more negative experience of pain in the sufferer as
well asinthe observer. Specifically, individuals catastroph-
izing about their pain report more pain and distress.®”-%°
Likewise, observers catastrophizing about others’ pain
seem to experience another’s painful situation as more
distressing.>*3¢52 Other individual difference variables
may reduce fear and distress. This may be the case for
psychopathic characteristics, such as manipulativeness,
insincerity, egocentricity, and lack of guilt. Research has
revealed that high scores on psychopathic traits reduce
empathy for others when experiencing negative
consequences such as sadness, fear, or disgust.>>® No
evidence is yet available about the impact of
psychopathic traits in the interpersonal context of pain.

It is largely unknown how individual difference vari-
ables such as catastrophizing about one’s own or others’
pain and psychopathic traits affect observers’ fear and
distress responses. One hypothesis may be that these in-
dividual difference variables affect the early stages of in-
formation processing, leading to a higher or lesser
detection of pain in others.?*® In line with this idea
we would then expect that catastrophizing about one’s
own or others’ pain would lead to hypervigilance, and
a higher detection of pain in others,**®® whereas
psychopathy would lead to a lower detection of and
hyposensitivity for pain in others.'®>*

In the present study, we used a vicarious conditioning
paradigm, in which 1 participant (observer) watched a dif-
ferential conditioning procedure in another participant.
One visual cue preceded the possible occurrence of pain
(pain signal). Another visual cue preceded the nonoccur-
ence of pain (safety signal). We measured fear and distress
during these signals in the observer using self-report and
psychophysiological indicators (eg, fear-potentiated star-
112039414748 and corrugator electromyography (EMG)
activity®®?’). Observers were also requested to rate the
presence of pain after each trial. We expected that
signals of pain in others would evoke fear and distress
in observers. We further expected that catastrophizing
about one’s own or others’ pain would increase these
responses, whereas psychopathic traits would decrease
these responses. Finally, using signal detection methods,
we investigated whether catastrophizing about one's
own or other’s pain is related to an increased perceptual
sensitivity to detect pain in others, whereas the reverse
pattern was expected for psychopathic traits.

Methods
Participants

Seventy-two female Caucasian undergraduate stu-
dents from Ghent University participated. Each student
volunteered independently for the experiment in an at-
tempt to maximize the rate of unfamiliarity between
participants. Only female students were recruited in or-
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der to avoid possible sex differences.’”® Participants
were tested in pairs: 1 participant experienced the pain
procedure, (N = 36; M = 18.89 years; SD = 2.13) while be-
ing observed by the other participant (N = 36; M = 18.81
years; SD = 1.65). Participants received course credits for
participation. This study was approved by the ethical
committee of the Faculty of Psychology and Educational
Sciences.

Electrocutaneous Stimuli

Electrocutaneous stimuli consisted of trains of 2-ms
pulses with an internal frequency of 65 Hz delivered by
means of a constant current stimulator (Digitimer DS7A,
Hertfordshire, UK). Two lubricated Fukuda standard Ag/
AgCl electrodes, with a diameter of 1 cm, were used to ad-
minister the electrocutaneous stimuli at the external side
of the right wrist. Before placement of the electrodes,
the skin at the electrode sites was abraded with a peeling
cream (Nihon Kohden) in order to reduce skin resistance.
The electrocutanous stimuli had an instantaneous rise
and fall time and a duration of 300 ms. Tolerance level
was established with 1 calibration cycle starting at an in-
tensity of .50 mA and increasing in intensity in steps of
.25 mA. Participants were instructed to stop at the inten-
sity that was just tolerable. The stimulus at tolerance level
(M =2.00 mA, SD = 1.91; range, .50-10.50) was the inten-
sity used in the pain task. Before the start of the pain task,
both participants were asked if they had previously expe-
rienced an electrocutaneous pain stimulus.

Psychophysiological Measures in
Observing Participants

The fear-potentiated startle was measured as the mag-
nitude of the eye blink modulation to a sudden probe.
Ag/AgCl electrodes with a diameter of .40 cm were filled
with highly conductive gel and placed over the orbicula-
ris occuli muscle of the left eye. After cleaning the skin
with alcohol, 1 electrode was placed just below the left
pupil, a second was placed 1 cm laterally. A ground elec-
trode was placed on the forehead.® The acoustic startle
probe was a 50-ms burst of white noise (90-100 dB)
with instantaneous rise time, which was presented bin-
aurally over headphones.

The EMG response over the corrugator muscle, respon-
sible for frowning the eyebrow, was registered with Ag/
AgCl electrodes with a diameter of .40 cm. After filling
the electrodes with highly conductive gel and cleaning
the skin with alcohol, 2 electrodes were placed at the cor-
rugator muscle above the left eye.3' The same ground
electrode as for the startle reflex was used. The raw
EMG signals of both psychophysiological measures
were recorded using an EMG100C Electromyogram Am-
plifier (BIOPAC Systems MP150, Biopac Systems, Inc., Go-
leta, CA) with the high pass filter set at 90 Hz and the low
pass filter at 500 Hz. EMG responses were sampled at
1,000 Hz. Conforming with the guidelines specified by
Blumenthal et al,® the psychophysiological data were in-
tegrated and analyzed offline, using a semiautomated
program for parameter extraction (Psychophysiological
Analysis, PSPHA).?3
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Self-Report Measures in Observing
Participants

Psychopathic Characteristics

Psychopathic characteristics were measured with the
Hare Self-Report Psychopathy Scale-Ill (SRP-1II) (Paulhus
DL et al, unpublished data, 2012). The SRP-lll assesses
core features of psychopathy on 4 different domains: 1)
interpersonal, manipulative behavior; 2) callous affect;
3) erratic lifestyle; and 4) criminal tendencies in psychop-
athy.”® The SRP-IIl contains 64 items that are scored on
a 5-point scale ranging from 1 (disagree strongly) to 5
(agree strongly). The SRP-Ill exhibits good reliability
and validity in nonforensic samples.”® The authorized
Dutch translation, established by following FACIT trans-
lation guidelines (2006), was used in the present study
(Uzieblo, De Ruiter, Crombez, Paulhus & Hare, 2007).
The SRP-Ill showed a good internal reliability in the cur-
rent study (Cronbach’s o = .86).

Catastrophic Thoughts About Own Pain

Catastrophic thinking about own pain was assessed
with the Dutch version of the Pain Catastrophizing Scale
(PCS).%” This scale contains 13 items describing thoughts
and feelings that participants may experience during
past painful experiences (eg, “l become afraid that the
pain may get worse”). Three subscales can be distin-
guished: rumination, magnification, and helplessness.
Participants indicate how frequently they experience
each thought or feeling when in pain using a 5-point
scale, ranging from 0 (not at all) to 4 (always). The Dutch
version of the PCS has good reliability and validity in
both clinical and nonclinical samples.”? In our sample,
Cronbach’s o of the total score was .88.

Catastrophic Thoughts About Other’s Pain

Observers also rated their catastrophic thoughts about
the observed participant’s pain during the pain task. For
this purpose, the Significant Other version of the PCS
(PCS-S)"" was adapted. The PCS-S measures catastrophic
thoughts about the pain of a significant other and has
a similar factor structure as the PCS (see above). The
PCS-S has shown to be a reliable and valid instrument
in undergraduate students and couples with chronic
pain (PCS-S)."" In line with previous research,®3* a state
version was developed in order to assess observers’
catastrophic thoughts about the pain the observed
participant could experience during the pain task. For
each subscale, 1 item was selected and adapted to the
experimental situation. Participants responded on an
11-point numeric rating scale (NRS) with the endpoints
0 (not at all) and 10 (a lot). This new instrument, the
PCS-Other-state (PCS-O-state), consisted of the following
3 items (Rumination: “At this moment, to what extent do
you keep thinking about how much pain the other stu-
dent will experience during the task?” Magnification:
“At this moment, to what extent do you think that, be-
cause of the pain, something serious might happen to
the other student?” Helplessness: “At this moment, to
what extent do you think, because of the pain of the
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other student, you will not be able to endure the
task?”). In this study, we used the mean score, ranging
from 0 to 10. Cronbach’s o for the PCS-O-state was
good (a0 =.71).

Self-Reported Fear

After the pain task, observers rated to what extent
they experienced fear during the pain signals and safety
signals, using an 11-point numeric rating scale ranging
from 0 (not at all) to 10 (a lot). The items rated by the ob-
servers were: 1) how anxious/fearful were you during the
presentation of the pain signal; and 2) how anxious/fear-
ful were you during the presentation of the safety signal.
These items reflect observers’ general fear when antici-
pating others’ pain.

Self-Report Measures in Participants
Being Observed

Pain Experience

After the pain task, the observed participant rated
how much pain she had experienced when receiving
electrocutaneous stimuli. Specifically, the observed par-
ticipant rated: 1) how much pain she had experienced
on average; and 2) how painful was the worst pain she
had experienced. Both ratings were obtained by using
an 11-point NRS from 0 (no pain) to 10 (a lot of pain).

Impact of Being Observed Upon Pain
Expression

To assess the potential impact of being observed, the
observed participant rated, after the pain task, the fol-
lowing questions by means of an 11-point rating scale
ranging from 0 (not at all) to 10 (a lot): 1) “Did you re-
spond spontaneously to the electrocutaneous stimuli,
even when you knew the other student was observing
you?” and 2) “Has knowledge of being observed by an-
other student influenced your reactions to the electrocu-
taneous stimuli?”

Self-Report Measures in Both Participants

How familiar participants were with each other was as-
sessed by asking both participants the following ques-
tion: "Have you met the other student before?” If they
indicated yes to this question, they were requested to
rate the question: “How well do you know the other stu-
dent?” by means of an 11-point NRS, ranging from 0 (not
at all) to 10 (very well).

Procedure

Preparation Phase

First, participants were informed about the aim and
procedure of the study (ie, how observers cope with
pain in others) and signed an informed consent. Partici-
pants were randomly assigned to 1 of the 2 roles by toss-
ing a coin. The observer was asked to complete the SRP-III
and the PCS. Subsequently, she was placed in an adjacent
room, where electrodes were attached. By means of
a television screen, the observer was able to observe
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how pain tolerance level of the observed participant was
determined. Before the start of the pain task, the ob-
server completed the PCS-O-state.

Pain Task

The pain task consisted of several trials of blue and yel-
low colored screens. These screens signalled that an elec-
trocutaneous stimulus could possibly be delivered to the
observed participant when the colored screen disap-
peared (ie, pain signal) or that no electrocutaneous stim-
ulus would follow (ie, safety signal). The colored screens
were controlled and presented by Inquisit (Millisecond
Software)* on a Dell Dimension 5000 computer con-
nected to a 17" flat panel monitor. Before the start of
the pain task, both participants were informed which
color (ie, blue or yellow) was the pain signal. The other
color represented the safety signal. The colors were
counterbalanced across participants. The pain task con-
sisted of 48 trials, with 50% safe trials, divided in 2 blocks.
Each trial started with the presentation of a fixation cross
for 5,000 ms followed by a pain or safety signal for 8,000
ms. The latter was followed by a white screen for 5,000
ms. After 25% (N = 6) of the pain signals, an electrocuta-
neous stimulus (300 ms) was delivered to the observed
participant as soon as the pain signal disappeared. In or-
der to prevent habituation, the administration of the
pain stimulation was randomized and well spread so
that several pain and safety signals were presented be-
tween the pain stimuli. Each trial ended with an orange
screen that indicated a rating period of 10,000 ms. Dur-
ing this rating period, observers were instructed to indi-
cate whether the observed participant had received
a pain stimulus or not. These ratings were used to calcu-
late observers' perceptual sensitivity for the others’ pain.

Throughout the entire pain task, the observer was in-
structed to watch the facial expressions of the observed
participant on a television screen. The observer was
only provided with video display showing the face of
the observed participant; no auditory information was
provided. Within the visual field of the observer, a com-
puter screen was additionally placed on which pain and
safety signals were presented. These signals were simul-
taneously presented to the observed participant and
the observer. The observed participant could not see or
hear the observer during the pain task.

We used the eye blink modulation and corrugator EMG
response as an indication of a negative emotion elicited in
the observer.25273941 To prevent the development of
expectancy of the startle probe, startle probes were
administered on different time points. Startle probes
occurred: 1) during pain and safety signals at 3,000 or
6,000 ms after signal onset; 2) after pain and safety
signals at 1,000 ms after the signal offset; or 3) halfway
between the period of offset of the orange colored
screen and signal onset, which varied between 5,000
and 7,000 ms. After the pain task, all sensors were
removed. The observer was then requested to rate her
experienced fear during pain and safety signals. The
observed participant was asked to rate her experienced
pain. The entire experiment took approximately 2 hours.
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Data Reduction and Analysis

PSPHA?3 was used to analyze the psychophysiological
data offline. Eye blink modulation was defined as a base-
line-to-peak difference. We calculated the magnitude of
the eye blink modulation by subtracting the mean recti-
fied baseline value (0-20 ms after probe onset) from the
rectified peak value in the 21- to 200-ms interval after
probe onset. Trials with a baseline EMG activity of at least
2.5 SDs above the mean baseline were signalled by
PSPHA as a potential artefact. These potential artefacts
were visually inspected and were rejected when it re-
garded: 1) a bad signal-to-noise ratio; or 2) a too early
eye blink onset. The absolute magnitude and variability
of their eye blink responses may differ considerably
between individuals. Therefore, in accordance with
previous research,>>3®' the eye blink magnitudes were
z-transformed across trials within individuals. Thereby,
a common metric system is created before performing
the statistical analyses concerning the eye blink
modulation.>>3®" The impact of outliers was reduced
by substituting z-scores smaller than —3 or greater than
3, by —3 or 3, respectively.®" As we were primarily inter-
ested in the anticipatory reactions of observers, we
only used the reaction to startle probes presented during
the signals (ie, at 3,000 and 6,000 ms after signal onset) in
our analyses. The results using the average eye blink
modulation after signal onset (ie, a Pain versus Safety
Signal repeated measure analysis of variance [ANOVA])
were comparable with analyses using a 2 (Signal: Pain
versus Safety Signal) x 2 (Time: 3,000 versus 6,000 ms) re-
peated measure design. Therefore, we decided to use
the average eye blink modulation in the analyses.

To control for interference of the eye blink modula-
tion, only trials in which no startle probe was present
during the signal were used in analyses of the corrugator
EMG activity. For each observer, a baseline value was es-
tablished by calculating the mean corrugator EMG re-
sponse 1,000 ms before the onset of the signal. In
a second step, the baseline-corrected activity was calcu-
lated for every second of the 8,000 ms during signals.
The first second of the signal was not included in the
analyses in order to avoid interference from orientating
reactions.?®28%5 Finally, we averaged this baseline-
corrected activity for safety and pain signals separately.

To investigate observers’ reaction to signals of pain in
others, a repeated measure ANOVA (Pain versus Safety
Signals) was performed with eye blink modulation or
corrugator EMG response as dependent variable. We cal-
culated the effect-size Cohen’s d for these analyses to
quantify the difference between pain and safety signals.
To examine the moderating role of catastrophizing
about own or others’ pain and psychopathic traits, the
scores on the self-report measures were included as cova-
riates. For these analyses, partial eta squared (npz) was
calculated. This gives us an estimation of the proportion
of total variability attributable to a specific variable.*®
Statistically significant interactions were investigated
by plotting and testing the significance of the regression
lines of the continuous moderator variables for re-
sponses during pain signals and safety signals.**>’
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Furthermore, signal detection analyses were per-
formed to investigate observers’ perceptual sensitivity.
Perceptual sensitivity was defined as the ability to detect
pain in the observed participant. Three observers made
errors in rating the 48 trials, making it impossible to re-
trieve the specific trials they had rated. Therefore, these
analyses were performed on a subsample of 33 observers.
Hit rates, defined as correctly indentifying a pain stimu-
lus, and false alarm rates, defined as identifying a no
pain trial asa paintrial, were calculated for each observer.
These scores were used to construct the Receiver-
Operating-Characteristic. Sensitivity for others’ pain was
assessed by calculating A',%®> which represents the area un-
der the operating characteristic. A’ values vary from 0 to
1.0. A value of .5 indicates a chance performance or lack
of ability to discriminate pain trials from nonpain trials.
In order to investigate the influence of catastrophizing
about own or others’ pain and psychopathic characteris-
tics upon perceptual sensitivity to the expressed pain, cor-
relations were calculated between A’ and the scores on
the PCS, PCS-O state, and SRP-III. All analyses were con-
ducted with SPSS v.15.0 (SPSS Inc., Chicago, IL).

Results

Sample Criteria

Several possible interfering factors (ie, previous experi-
ences with the pain stimulation, whether participants
were familiar with each other, and whether the observed
participant’s pain expression was influenced be being
observed) were investigated before conducting the
analyses. First, 1 observer and 2 observed participants in-
dicated that they had experienced painful electrocuta-
neous stimulation before. However, analyses with and
without these participants indicated that this previous
experience with the electrocutaneous pain stimulation
did not impact the results. Second, only 5 couples indi-
cated they had met each other before. The mean score
for how well they knew each other was 2.33 (SD = 3.39,
range = 0-8) for the observed participants and 1.71 (SD
=2.75, range = 0-7) for the observers. As the mean scores
were rather low, we could conclude that in general par-
ticipants were unfamiliar with each other. Moreover, re-
sults stayed the same when excluding couples that have
met each other before. Lastly, overall the observed par-
ticipants indicated that they reacted spontaneously to
the electrocutaneous stimuli (M = 7.67, SD = 2.08, range:
3-10) and that their response to the pain stimulus was lit-
tle influenced by being observed (M = 2.58, SD = 2.21,
range: 0-7). Moreover, excluding the 4 observed partici-
pants who indicated on both questions that they were
highly influenced by being observed by the other re-
vealed similar results compared with the results with
those participants included. Therefore, based upon the
examination of these 3 criteria, we decided to retain all
participants within the final sample (N = 36).

Self-Report Data

The mean level of average and worst pain reported by
the observed participants was 5.31 (SD = 1.89; range = 0-9)
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and 6.17 (SD = 1.99, range = 0-10), respectively. Observers’
level of catastrophizing about own pain (PCS: M = 17.57,
SD =7.29, range = 3-31) was comparable with catastroph-
izing scores of a previous study in a Dutch student popula-
tion (M = 16.56, SD = 7.78; t(584) = .80, ns).”> Observers’
mean score for catastrophic thoughts about the pain of
the other participant (PCS-O state) was 3.79 (SD = 1.69,
range = .67-7.67). A positive, but nonsignificant correla-
tion (r = .21, ns) was found between PCS and PCS-O state.
Scores for psychopathic characteristics ranged from 110 to
188, with a mean score of 141.56 (SD = 21.09). These scores
are comparable with the mean scores for female under-
graduates (M = 139.6, SD = 25.4; t(128) = .05, ns) observed
by Pauhlus et al (Paulhus DL et al, unpublished data, 2012).
Paired samples t-test indicated that observers reported
more fear during pain signals (M = 5.11, SD = 2.46) than
during safety signals (M = 2.14, SD = 2.09, t(35) = 5.91,
P < .01).

Pearson correlations revealed that higher levels of
observers’ psychopathic characteristics (SRP-1ll) were
significantly negatively correlated with catastrophic
thoughts about the other’s pain (PCS-O-state; r = —.40,
P < .05). No significant correlation was found between
psychopathic characteristics and catastrophizing about
own pain (PCS; r = .08, ns). Furthermore, observers’ cata-
strophic thoughts about the others’ pain (PCS-O-state)
was significantly positively correlated with observers’
fear during pain signals (r =.39; P<.05). There was no sig-
nificant correlation between catastrophizing about own
pain or psychopathic characteristics and fear of pain dur-
ing pain signals (PCS: r = .27, ns; SRP-IIl: r = —.23, ns). In
addition, no significant correlation was found between
the individual difference variables (ie, catastrophizing
about own pain, catastrophizing about others’ pain
and psychopathic traits) and observers’ self-reported
fear during safety signals (all r < .23).

Observers’ Eye Blink Modulation and
Corrugator EMG Response During Pain
and Safety Signals

A repeated measures ANOVA (Pain versus Safety sig-
nal) revealed a main effect of Signal on eye blink modu-
lation (F(1,35) = 10.32, P<.01). As expected, the eye blink
modulation was augmented during pain signals (M =.11,
SD = .26) compared with safety signals (M = —.07; SD =
.16, t(35) = 3.21, P < .01, d = .84). Furthermore, repeated
measures ANOVA revealed that corrugator EMG re-
sponse during pain signals (M = .83, SD = 1.82) was
more pronounced than during safety signals (M = —.05;
SD = .53, F(1, 35) =8.75, P< .01, d = .62).

The Moderating Role of Observer
Characteristics

Eye Blink Modulation

Observers’ catastrophic thoughts about own or other’s
pain (PCS: F(1,33) = .92, ns; PCS-O-state: F(1,34) = .19, ns)
nor psychopathic characteristics (F(1,34) = 3.47, ns) had
a main effect on observers’ eye blink modulation. In ad-
dition, observers’ catastrophic thoughts about own or



472 The Journal of Pain
0.3

= During pain signal, p =-.39*

o
(]

= = During safety signal, p = .13

o
=

[=]

Eye blink modulation

s
&

o
)

low high
Psychopathy

Figure 1. The influence of observers’ psychopathic characteris-
tics on eye blink modulation during pain and safety signals.
Standardized betas are presented. *P < .05; **P < .01.

other’s pain did not moderate the effect of Signal on eye
blink modulation (PCS: F(1,33) = .02, ns; PCS-O state:
F(1,34) = 1.91, ns). However, psychopathic characteristics
significantly moderated the effect of Signal upon eye
blink modulation (F(1,34) = 4.59, P < .05, n,° =.13). To il-
lustrate the pattern reflected in this statistically signifi-
cant interaction term, we plotted regression lines of
psychopathic characteristics on eye blink modulation
during pain and safety signals (see Fig 1). In line with
our expectations, higher scores for psychopathic charac-
teristics were related to a smaller eye blink modulation
during pain signals, = —.39, P <.05. The level of psycho-
pathic traits was, however, not related to eye blink mod-
ulation during safety signals, = .13, ns.

Corrugator EMG Response

Psychopathic characteristics and observers’ cata-
strophic thoughts about own pain (PCS) did not moder-
ate the effects of Signal on corrugator EMG (SRP-III:
F(1, 34) = 2.08, ns; PCS: F(1, 33) = .78, ns), nor did they
show a main effect on the corrugator EMG response
(SRP-III: F(1, 34) = .42, ns; PCS: F(1, 33) = 1.30, ns).
Observers' catastrophizing about the others’ pain (PCS-
O-state), however, showed a significant main effect on
corrugator EMG (F(1, 34) = 7.23, P < .05), indicating
that observers with a high level of catastrophic thoughts
about the pain of the other generally showed a stronger
corrugator EMG response. Furthermore, observers’ cata-
strophizing about the others’ pain (PCS-O-state) moder-
ated the effects of Signal on corrugator EMG (F(1,34) =
7.69, P < .01, npz = .18). Regression lines were plotted
of observers’ catastrophizing about the others’ pain for
corrugator EMG activity during pain and safety signals
(see Fig 2). The results indicated that observers who cat-
astrophized more about the other participants’ pain ex-
hibited a stronger corrugator EMG response during pain
signals (PCS-O-state: B = .44, P < .05).

Observers’ Perceptual Sensitivity for
Others’ Pain

The mean sensitivity score A’ was .83 (SD =.13), indicat-
ing that observers were good at discriminating trials in
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Figure 2. The influence of observers' catastrophic thoughts
about the others’ pain (PCS-O-state) on corrugator activity dur-
ing pain and safety signals. Standardized betas are presented. *P
< .05; **P < .01.

which the observed participant received an electrocuta-
neous stimulus (ie, pain trials) from nonpain trials (ie,
pain signals not followed by a pain stimulus). Further-
more, participants with more psychopathic characteris-
tics showed less perceptual sensitivity to pain expressed
by the observed participants (r = —.38; P <.05). No signif-
icant correlation between observers’ perceptual sensitiv-
ity and catastrophic thoughts about own or others’ pain
were found (PCS: r = —.20, ns; PCS-O-state: r = —.04, ns).

Discussion

This study investigated: 1) observers’ negatively va-
lenced emotional responses to impending pain in others;
2) observers’ ability to detect others’ pain; and 3) the
moderating influence of catastrophizing about own or
others pain and psychopathic traits. Overall, findings
were partially in line with our expectations. First, find-
ings suggest that anticipating another’s pain elicits aver-
sive responses in observers. Specifically, observers
reported more fear, demonstrated augmented fear-
potentiated startle, and increased corrugator EMG activ-
ity during signals of pain in others compared with safety
signals. Second, individual difference variables moder-
ated emotional responses to impending pain in another.
Specifically, observers with more psychopathic character-
istics demonstrated a lower fear-potentiated startle dur-
ing pain signals. Observers highly catastrophizing about
others’ pain showed more pronounced corrugator EMG
activity and reported more fear during pain signals. No
significant influences were found for observers’ cata-
strophic thinking about own pain. Third, although ob-
servers were overall able to accurately detect when the
other experienced pain, this ability was reduced with in-
creasing levels of psychopathic traits.

The present findings corroborate previous findings on
vicarious fear conditioning in humans'>17425971.77 gnd
suggest that seeing others in pain has a profound
influence on observers.*® Specifically, findings indicate
that others’ pain can serve as a sign of threat, resulting
into fearful responses towards previously neutral stimuli.
The present study extends previous research by investigat-
ing observers’ reactions in a more salient interpersonal
context. Specifically, instead of using pictures, videotaped
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models/confederates, or avatars,'>>1871.77.80 gphservers

watched a real-life participant undergoing painful stimu-
lation. Additionally, individual difference variables and re-
lated processes were taken into account, allowing more
precise conclusions about moderators of observers’ re-
sponse.

Our results indicate that impending pain in another
triggers fear and distress in observers. The heightened
corrugator EMG response and fear-potentiated startle
suggest the activation of a self-oriented, aversive sys-
tem.26:28:3947.48 gupnorting this idea, the amygdala,
a key structure implied in fear responses, plays a critical
role in the evocation of the fear-potentiated startle re-
flex.21:39-46.59.60 £ rthermore, research on personal pain
experience has consistently shown that participants
display a fear-potentiated startle when experiencing or
anticipating pain,?>384147 particularly when pain is
perceived as highly threatening.” The present findings
suggest that similar processes are likely involved when
observing another in pain. Moreover, results demon-
strated that situation-specific catastrophic thinking
about others’ pain plays a more important role in ex-
plaining observers’ emotional responses than general
tendencies to catastrophize about own pain. This attests
to the importance of measurement compatibility.® Fur-
ther, this is in line with the growing evidence that situa-
tional measures of pain catastrophizing have, in
comparison with dispositional measures, more predictive
value in explaining responses to pain.'® Yet, findings in-
dicate that the moderation by catastrophizing about
others’ pain only holds for observers’ corrugator EMG re-
sponse and self-reported fear, not for the fear-
potentiated startle. Although it is unclear why this is
the case, it is plausible that increased corrugator EMG
response in high catastrophizing individuals reflects
increased empathizing with another in pain. Such an ac-
countis in line with earlier findings indicating that cata-
strophizing about others’ pain is associated with
increased attention to and more accurate estimations
of others’ pain®*%8 and with recent evidence indicating
that the ability to empathize with another s
strengthened by one’s tendency to react in accordance
with the emotional expression of the other.?’

Observers’ distress towards pain signals in others likely
serves a protective function of preparing observers for
dealing with impending threat.*° Specifically, observers’
distress responses may instigate avoid/escape tenden-
cies.”’8 Such defensive tendencies seem to be in
conflict with the often-observed emergence of other-
oriented emotions (eg, sympathy) and associated ap-
proach tendencies when viewing others in pain.3®> To
date, it is unclear how other-oriented feelings and re-
lated approach tendencies overcome initial self-
oriented emotions and related avoidance. A potential
key process might be the ability to regulate this self-
oriented distress elicited by viewing another’s pain.®3%3¢
In the present study, observers’ distress is likely an
automatic response to another’s pain, which in later
stages may be regulated by contextual and individual
difference variables,>>3> enabling other-oriented emo-
tions to prevail.?>3%3571.76  Distress regulation may
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become difficult with increasing levels of threat, for
example in high catastrophizers. Specifically, the present
and previous studies®3®>! indicated that individuals with
high levels of catastrophic thoughts about others’ pain
experience more distress when faced with another
in pain. These increased levels of distress may have
important implications for caregiving behavior.
Preliminary evidence suggests that distress mediates the
association between catastrophizing and tendencies to
restrict the pain sufferer’s activity.2 Although further re-
search is needed, it is plausible that feeling distressed
may motivate behavior aimed at reducing own distress
(eg, by escaping or reducing others’ pain), instead of en-
gagement in behavior attuned to the needs of the pain
sufferer.?

Future research concerning this approach/avoidance
conflict may also benefit from investigating attentional
processing of another’s pain. Our results indicate that
signals predicting others’ pain can attract observers’
attention, allowing them to indicate when the other ex-
perienced pain. Attentional processes are mostly investi-
gated to own pain, showing that heightened attention
to pain is related to more fear and escape/avoidance ten-
dencies.??>%7> preliminary evidence also emphasized the
importance of attention within the interpersonal pain
context. In particular, findings suggest that, for
individuals highly catastrophizing about others’ pain,
automatic orienting to pain faces may instigate escape/
avoidance tendencies,”® but this may only be successful
for low pain expression. With increasing facial pain dis-
play, catastrophizers’ avoidance tendencies may conflict
with an increased difficulty of disengaging from pain.”?
As this avoidance tendency might reflect a strategy to
alleviate distress, it may not prevail in persons perceiving
another’s pain as only slightly threatening, possibly
because they can maintain or swiftly alleviate their self-
oriented emotional reactions within a tolerable range.3%”"
As we did not find an association between catastrophizing
about own or others' pain and observers’ perceptual
sensitivity, further research is needed to disentangle the
role of attention in observers' responses to others’ pain.

Of further interest, findings indicated that observers
with higher levels of psychopathic traits were less
perceptually sensitive for another’s pain and showed a di-
minished fear-potentiated startle when anticipating
others’ pain. This is in line with previous research in
criminal and non-criminal samples showing deviant
fear conditioning® and reduced fear-potentiated startle
towards threatening pictures in individuals with psycho-
pathic characteristics.*>3%1®2 Moreover, this reduced
emotional response seems unrelated to their overt
emotional expression, as no moderation of corrugator
activity was found.>3 But, due to reduced perceptual sen-
sitivity to others’ pain, diminished distress may not entail
higher levels of other-oriented feelings such as sympa-
thy.245%3670 Although most research has focused on
criminal  samples, varying levels of psychopathic
characteristics may be found among all community
groups,® even in females®® and high achievers.®* There-
fore, our findings are important to fully understand
various, possibly maladaptive, responses to others’ pain
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manifesting in daily life and professional pain treat-
ment.*° As people with more psychopathic traits are
less able to detect others’ pain, they may be less capable
in providing adequate care. Future research is warranted
investigating how reduced aversive emotional responses
and diminished perceptual sensitivity translates in be-
havioral responses.

The current study is not without limitations. First, due
to our small sample size, we might have been unable to
detect small effects (ie, d's > .62; np2 > .13). Additionally,
male participants were not included. The research was
conducted in female pain-free undergraduate students
using experimental pain stimuli. Replication of the re-
sults in larger, other nonclinical and clinical samples also
including males, is needed. Second, mean levels of psy-
chopathic characteristics and catastrophizing about
own/others’ pain were low, but comparable to other stu-
dent populations. Further research is needed to investi-
gate whether our findings generalize to clinical levels
of these individual difference variables. Third, most par-
ticipants were unfamiliar to each other. As previous
research has shown that the level of familiarity with
another influences empathic responses,”’ it would be in-
teresting to replicate the findings in participants with
a close relationship, eg, couples or parent-child dyads.
Fourth, our measure of perceptual sensitivity may not
specifically reflect detection of pain, but detection of
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