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Abstract: Earlier research studying the effects of social threat on the experience and expression of

pain led to mixed results. In this study, female participants (N = 32) came to the lab with 2 confeder-

ates. Both confederates administered a total of 10 painful electrocutaneous stimuli to the participant.

The framing of the administration was manipulated in a within-subjects design: In the low social

threat condition the participant was told that the confederate could choose between 10 and 20 pain

stimuli, thus they believed that this confederate chose to administer the minimum allowed number

of pain stimuli. In the high social threat condition the confederate had a choice between 1 and 10

stimuli, thus they believed that this confederate chose to administer the maximum allowed number

of stimuli. Participants reported on the intensity, unpleasantness, and threat value of the painful

stimuli, and their facial expression was recorded. Moreover, aggression and empathy toward the con-

federates were assessed. As hypothesized, participants reported increased pain intensity, unpleasant-

ness, and threat in the high social threat condition compared to the low social threat condition, but

showed less facial pain expression. Finally, participants exhibited increased aggression and reduced

empathy toward the confederate in the high social threat condition.

Perspective: Social threat reduces painful facial expression, but simultaneously increases pain

reports, leading to a double burden of the person in pain. Additionally, social threat affected social

relationships by increasing aggression and reducing empathy for the other.

© 2019 by the American Pain Society
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S
ocial context can profoundly alter the experience and
communication of pain9,21,32 and it has been pro-
posed to explicitly acknowledge the social dimension

in the very definition of pain.73 Social context can be har-
nessed to alleviate pain and facilitate coping with pain, for
instance via social support5,27 but much less is known about
the effects of social contexts that are perceived as threaten-
ing,28 even though people with chronic pain frequently
feel excluded,48 stigmatized,49,74 treated unfairly,38,51,56

and invalidated.30,31,71 Experimental research investigating
the effects of social threat on the experience and communi-
cation of pain is lacking. In the broadest sense, we concep-
tualize social threat here as a threat to the self that is posed
by one or several other social agents.28

Pain is commonly communicated to others through
facial expressions,43 which in turn are modulated by
1
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social context.9,66,68 According to evolutionary theory,
emotions in general and pain in particular are expressed
when it is advantageous for survival to do so.72 How-
ever, in a threatening (social) context expressing pain
might not be so advantageous as it signals vulnerability,
which could be exploited by adversaries. Consequently,
pain expression might be suppressed in the presence of
a threatening other.74 While adaptive in a threatening
situation, suppression of pain expression might also
have side effects such as underestimation of pain by
others, a bias that is common in both lay observers20,46

and health-care professionals.25,50 Moreover, a threat-
ening social context may worsen the experience of pain
itself. Pain that is inflicted intentionally leads to higher
pain reports than pain that is inflicted nonintention-
ally,19 possibly because intentional pain is perceived as
more threatening32 or as unjust.60 In sum, a threatening
social context may suppress facial pain expression but
simultaneously increase the experienced intensity of
pain. Additionally, social threat might also have inter-
personal consequences. An individual in a threatening
social interaction might react with aggression and
reduced empathy toward threatening others, which can
negatively impact social relationships and increase the
risk for further social isolation.17,70 For instance, it has
been shown that the experience of social exclusion can
reduce empathy toward others’ suffering,11 increase
aggression,63 and decrease prosocial behavior.62

Evidence for the above-mentioned effects of social
threat is mixed. A study by Peeters and Vlaeyen42 found
that social threat led to decreased facial pain expression,
but simultaneous increases in reported pain intensity for
participants high in pain catastrophizing. In contrast, a
recent study by our group was not able to replicate these
results but showed that social threat was associated with
increased aggression, reduced empathy and increased
threat value of pain.26 In these studies social threat was
operationalized as the intentional, malicious administra-
tion of painful electrocutaneous stimuli. However, these
studies had a couple of limitations that might account
for the mixed results: The low social control condition
was still rated as rather threatening and there was con-
siderable variability between participants because a
between-subject design was used.
Here we aimed to replicate and extend earlier studies

in this area.26,42 We compared a high social threat condi-
tion with a low social threat condition.42 We adapted the
paradigm by Peeters and Vlaeyen42 to maximize the dif-
ference between the high and low social threat condi-
tion, thereby trying to correct one of the limitations of
the earlier studies. We also employed a within-subject
design to minimize interindividual variation. We hypoth-
esized that a high social threat context 1) increases self-
reported pain intensity, unpleasantness, perceived threat,
2) decreases facial expression of pain, 3) increases aggres-
sion, and 4) reduces self-reported sympathy and empa-
thetic distress toward a confederate in a threatening
compared to a less threatening social context. Moreover,
we also evaluated the possible moderating influence of
pain catastrophizing on self-reported pain and facial
expression of pain.
Materials and Methods

Participants
Thirty-two female participants between the age of 18

and 38 (Mage = 21.97 years, SDage = 3.50) were recruited
by spreading flyers at the Faculty of Psychology and Edu-
cational Sciences of the KU Leuven as well as through the
departmental Experiment Management System (EMS,
Sona Systems) for a study investigating the effect of per-
sonality traits on the administration and the receiving of
painful stimuli. Sample size calculations were run using
G*power14 based on an a of .05, a medium effect size
(dz = .5), and a power of .80, resulting in a required total
sample of 34 participants. Because of practical limitations
(eg, the availability of the confederates) we were only
able to recruit 32 participants. In line with our earlier
study,26 we decided to only recruit female participants in
order to reduce interindividual variability, since males
and females differ in the encoding and decoding of
pain.29 Of the 32 participants, 29 (90.63%) were students.
The exclusion criteria for this study were the presence/
diagnosis of (acute or chronic) pain; the use of anxiolytics
or antidepressants; medical advice to avoid stressful sit-
uations; a neurological or psychiatric disorder; electronic
implants (eg, pacemakers); pregnancy; impaired, uncor-
rected vision; heart disease or other severemedical condi-
tions and nonfluency in Dutch. Participants were
recruited and compensated in 2 ways: First-year psychol-
ogy students participated in return for course credit
(n = 7; 21.9%); volunteers recruited by means of flyers
were paid €8 for their participation (n = 25; 78.1%).
Ethical Approval
The experimental protocol was approved by the Social

and Societal Ethics Committee (SMEC) of the KU Leuven
(Belgium) (registration number: G- 2016 04 553). All par-
ticipants provided written informed consent prior to
participation. It was emphasized that participation was
completely voluntary and that participants were allowed
to stop the experiment at any time without any negative
consequences.
Experimental Design and Social Threat
Manipulation

In contrast to earlier studies,26,42 a within-subject
design was employed with all participants running
through both the high social threat and the low social
threat condition. The advantage of this design is the
reduction of inter-individual variability, which is espe-
cially important with regard to large variations in facial
expression between individuals and was one of the limi-
tations of earlier studies.26,42 The presentation order of
the conditions was randomized across participants using
a randomization list (created at http://www.random.org)
for 40 participants, with 20 participants being allocated
one order and 20 participants the other. Because of prac-
tical reasons we were only able to recruit 32 participants,
which resulted in 14 participants first receiving the low
social threat and then the high social threat condition,

http://www.random.org
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and the remaining 18 participants receiving them in
reverse order. The manipulation of social threat was
similar to earlier studies in this area26,42: Participants
came to the lab with 2 female confederates (2 Cauca-
sian females, aged 23) whom they believed to be 2
other participants. Based on a bogus randomization
procedure, the participant was allocated to receive
painful electrocutaneous stimuli, whereas the confed-
erates were allocated to administer them to the partici-
pant. The confederates were then asked to choose how
many electrocutaneous stimuli they wanted to admin-
ister to the participant. In the high social threat condi-
tion, the confederate could choose between 1 and 10
stimuli and chose to administer the maximum of 10
painful stimuli. In the low social threat condition, the
confederate could choose between 10 and 20 painful
stimuli and chose to administer the minimum of 10
painful stimuli. This is in contrast to the earlier study by
Karos et al,26 where the confederate did not have a
choice in the low social threat condition and adminis-
tered 10 stimuli. We thought that this control condi-
tion would increase perceptions of safety and trust,
because the confederate seemingly actively chooses
the minimum amount of stimuli, rather than being
told to do so by the experimenter. We aimed to further
maximize the difference between the low social threat
condition and the high social threat condition, thereby
correcting for one of the limitations of our earlier
study.26 So while the number of painful stimuli in both
conditions was identical (10 stimuli), the participant
was led to believe that the confederates intentionally
chose to deliver the maximum of painful stimuli in the
high social threat condition. In addition, while the con-
federate in the low social threat condition expressed
some concern for the wellbeing of the participant, the
confederate in the high social threat condition acted
distant and uninterested toward the participant to fur-
ther increase the difference in perceived social threat
between the 2 conditions. Note that one confederate
consistently took on the role of the high social threat
confederate and the other the role of the low social
threat confederate throughout the experiment and
they were both trained using a relatively standardized
protocol on how to act during the interaction.
Apparatus and Experimental Stimuli

Pain Stimuli and Calibration

Electrocutaneous squarewave stimuli of 3 seconds
were administered by a commercial stimulator (DS5,
Digitimer, Welwyn Garden City, England) through 2
electrodes (1 cm diameter) filled with K-Y gel (Johnson
& Johnson, New Brunswick, NJ) and attached approxi-
mately 2 cm from each other to the right ankle of the
participants. At the beginning of the experiment the
intensity of the electrocutaneous stimulus was individ-
ually calibrated. During this calibration procedure,
the intensity of the stimulus was gradually increased
while participants were asked to verbally rate the pain
intensity of each stimulus on an 11-point Likert scale.
This Likert scale ranged from 0 (feeling nothing) to 10
(worst pain imaginable). The participants were instructed
to select a stimulus which was ‘‘moderately painful and
demanding some effort to tolerate’’ (mean self-reported
stimulus intensity was 8.15, SD=0.87, range=5−10). After
selecting the painful stimulus, the participant was informed
that she would receive a stimulus of maximally this ampli-
tude during the remainder of the experiment. In fact, all
stimuli administered during the remainder of the experi-
ment were of the intensity selected during the calibration
procedure. Participants were also given the possibility to
increase or decrease the selected stimulus intensity at this
point (mean physical stimulus intensity was 7.26 mA,
SD=4.59, range=1.5−20.25 mA).
Software and Computer

The experiment was run on a Windows XP computer
(Dell Optiplex 755) with 2GB RAM and an IntelCore 2
Duo processor at 2.33 GHz and an ATI Radeon 2400
graphics card with 256 MB of video RAM. Programming
of the experiment was done in Affect (version 4.0).54 As
mentioned previously, the experiment started with a
bogus randomization procedure in which the partici-
pant and the 2 confederates were allegedly allocated
one of 2 roles: administrator or receiver of electrocuta-
neous stimuli (see Procedure). For this allocation we
used the same computer program reported by Peeters
and Vlaeyen.42 This program depicted a coin toss after
the participant chose a side (head or tails) by clicking on
a button. Note that the participant was always selected
as the receiver of the electrocutaneous stimuli and the 2
confederates as the 2 administrators.
Apparatus

A webcam (HD Webcam C525, Logitech, Newark, CA)
was installed on top of the computer screen and was
used to record participants’ facial expressions and the
self-report ratings throughout the experiment. The
instructions throughout the experiment were delivered
by an audiotape, which was prerecorded. The instruc-
tions were spoken by a male native Belgian Dutch
speaker and indicated when the electrocutaneous stim-
uli were to be administered and prompted for the self-
report ratings of the participant (see Outcome Meas-
ures). Lastly, the confederates used a 2-button response
box to administer the electrocutaneous stimuli follow-
ing the audiotape instructions, which was placed on the
table.
Experimental Setting

The experiment took place in a sound-attenuated
experimental room, equipped with a table, a computer
screen and 2 chairs facing each other. Communication
between the experimental and the experimenter’s
room was possible through an intercom system and the
experimenter could observe the participant throughout
the entire experiment.
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Outcome Measures

Pain Expression

Painful facial expressions of each participant were rated
using the Childhood Facial Action Coding System (CFCS).4

This system is based on the Facial Action Coding System
(FACS)13, a fine-grained anatomically based system that is
considered the gold standard when decoding the facial
expression of pain.43,47 Six facial action units which have
been demonstrated to be the most reliable indicators of
pain are brow lower, eye squeeze, eye squint, nose wrin-
kle, check raiser, and upper lip raise.34,35,42,43,45 Even
though the CFCS was originally developed for children, it
has been successfully used in previous studies investigat-
ing the effects of social threat on pain in (young) adults,
so in the interest of comparability between studies we
used the same action codes here.26,42

There were a total of 20 video fragments per partici-
pant (10 per condition), one for each painful electrocu-
taneous stimulus. Each video fragment was 4 seconds
long, capturing 1 second prior and 3 seconds after
administration of the electrocutaneous stimulus. Each
second of the 4-second interval was coded using a soft-
ware program enabling the rater to view and review
each second at normal rate and at a rate of one-tenth
of a second. All facial action codes were coded for
intensity (no action [0], slight action [1], distinct/maxi-
mal action [2]). For each time interval, a mean score
per second for each of the 6 facial actions was calcu-
lated. A total score was calculated by summing these
mean scores per participant and per condition result-
ing in one total facial pain expression score per condi-
tion.6 All action codes were coded by one of the
confederates (L.D.) who was trained by the first author,
who is a certified CFCS coder. These ratings were used
for all the analyses of pain expression. The first author
independently also rated a random subset of 20% of
all video fragments. Interrater reliability between the 2
coders was satisfactory for overall frequency (> .79)
and intensity (> .73).
Verbal Ratings

Participants were asked to verbally rate the intensity,
unpleasantness and threat value of the painful stimulus
after each electrocutaneous stimulus. They were asked
how painful they found the painful stimulus (pain
intensity) on a scale from 0 (feeling nothing) to 10
(worst pain imaginable), how unpleasant they perceived
the painful stimulus (pain unpleasantness) on a scale
from 0 (not unpleasant at all) to 10 (extremely unpleas-
ant) and how threatening they perceived the painful
stimulus (threat value of pain) on a scale from 0 (not
threatening at all) to 10 (extremely threatening).
Aggression

Aggression has been defined as any behavior that is
directed at another individual with the intent to cause
harm, frequently in response to provocation or threat.1

In line with the earlier study by Karos et al (2018),26
aggression was operationalized by asking the participant
to choose the number of painful electrocutaneous stimuli
that would be administered back to the confederates.
They could choose between 1 and 20 stimuli for each
confederate. At this moment the participants were
unaware that these electrocutaneous stimuli were never
actually administered to the confederates.
Empathy

The assessment of empathy toward the confederate
was based on the work of Batson et al.2 Participants
rated how strongly they would feel a number of emo-
tions when the confederate would receive painful
electrocutaneous stimuli. The scale included a total of
4 self-oriented (worried, upset, anxious, sad) adjec-
tives assessing empathic distress and 3 other-oriented
(understanding, compassionate, sympathizing) adjec-
tives assessing compassion/sympathy. Each adjective
was rated on an 11-point Likert scale (ranging from
0 = ’’not at all’’ to 10 = ’’very much’’). Scores could
range from 0 to 40 for empathic distress, and 0 to 30
for compassion/sympathy with higher scores indicating
higher levels empathic distress and compassion/sympa-
thy, respectively.
Social Threat

The Social Threat Questionnaire (STQ)42 consists of 14
statements concerning the relation between the confed-
erate and the participant. Participants were asked to rate
the degree to which they agreed with each of the state-
ments, using an 11-point Likert-scale ranging from
0 = ’’completely disagree’’ to 10 = ’’completely agree’’.
Social threat was conceptualized through 3 dimensions,
namely: specific social threat (eg, “I had the feeling the
other participant enjoyed hurting me”), social proximity
(eg, “I feel close to the other participant”), and social
likeability (eg, “the other participant is honest”). The
score ranges from 0 to 140, with higher scores reflecting
increased perceptions of social threat. Internal consis-
tency was good, both in the high (a = .89) and low social
threat condition (a = .88).
Pain Catastrophizing

The Pain Catastrophizing Scale (PCS)55 was used as a
measure of catastrophic thinking associated with pain.
Participants were asked to reflect on past painful experi-
ences and indicate on a 5-point scale (0 = ’’not at all’’ to
4= ’’all the time’’) to which degree they experienced
each of 13 thoughts or feelings. The PCS yields a total
score and 3 subscales assessing rumination, magnifica-
tion, and helplessness with a total score ranging from 0
to 52, with higher scores reflecting higher levels of pain
catastrophizing. The Dutch version of the PCS has been
demonstrated to have good temporal stability, internal
consistency in healthy and clinical samples, and good
convergent validity with similar measures.53 Internal
consistency of the PCS in the present sample was excel-
lent (a = .92).
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Procedure
The participants arrived at the laboratory together

with the 2 confederates and were seated at a table, fac-
ing each other (see Fig 1). Note that the webcam was
angled toward the participant so the entire face was visi-
ble in the recording. Subsequently, they provided
informed consent and the 2 different roles (administra-
tor/receiver) were explained. Then the bogus randomiza-
tion program was run, always allocating the role of
receiver to the participant. The confederates were led to
an adjacent room and the calibration procedure was per-
formed with the participant (see Electrocutaneous pain
stimuli and calibration). Afterward, depending on the
order of conditions, one of the 2 confederates was called
back into the room. The experimenter placed a button
box on the table and instructed the confederate to
administer electrocutaneous stimuli by pressing the left
button when prompted. Depending on the condition,
the confederate could choose to administer between 1
and 10 stimuli (high social threat condition) or between
10 and 20 stimuli (low social threat condition). Both con-
federates always chose to administer 10 stimuli. The con-
federate was asked to verbally express her choice when
prompted by the audio instructions. The participant was
then instructed to orally respond to the questions posed
by the audio instructions. Subsequently, the experi-
menter would leave the room and start the audio instruc-
tions. The instructions prompted the confederate to
administer the electrocutaneous stimuli following a 3
second countdown. Nine seconds after each electrocuta-
neous stimulus, the participant was cued to provide the
verbal ratings in the presence of the confederate (see
Outcome Measures). During this procedure, the partic-
ipant’s facial expression was recorded.
After completion of the final verbal rating by the par-

ticipant, the experimenter returned to the experimental
room and asked the confederate to leave the experi-
mental room and the participant to fill in the STQ. Then
the same procedure was repeated with the other
Figure 1. Schematic representation of the experimental set-
ting with the confederate (A) and the participant (B) sitting at
a table across from each other, a button box used to administer
the electrocutaneous stimuli (C), speakers to present the audio
instructions (D), and a webcam to record the facial expressions
of the participant (E). Note that the face of the participant (B)
was fully visible for the recording.
confederate. Afterward, the experimenter explained
that the roles of administrators and receiver would be
reversed for the final phase of the experiment, and the
aggression and empathy measures were taken. After-
ward, the participant was asked to fill in the PCS and a
demographic questionnaire on the computer while the
experimenter was allegedly performing the calibration
procedure and administration of the electrocutaneous
stimuli with the participant in another experimental
room. After the participant filled in all questionnaires,
both the confederates and the experimenter reentered
the room and fully debriefed the participant.
Statistical Analyses
First, a one-way ANOVA was run as a manipulation

check to compare the scores on the STQ between the high
and low social threat conditions. Second, to test whether
social threat affects self-reported pain intensity, unpleas-
antness or threat value of pain (hypothesis 1), 3 separate 2
[Condition (high/low social threat)] x 10 [Trial (1-10)]
repeated measures analyses of variance (RM ANOVAs)
were carried out to examine differences for self-reported
pain intensity, unpleasantness and threat value of pain
between the conditions. PCS was included as a covariate
to investigate whether effects of social threat on self-
reported pain levels depend on pain catastrophizing as
found by Peeters and Vlaeyen (2011).42 Planned compari-
sons were carried out to test our a priori hypotheses.
Third, to investigate whether social threat reduces pain
expression (hypothesis 2), a RM ANOVA with condition
(high/low social threat) as independent variable, nonver-
bal pain expression as dependent variable, and pain cata-
strophizing as covariate was run. Fourth, to investigate
whether social threat increases aggression (hypothesis 3)
and reduces empathy (hypothesis 4), separate paired sam-
ples t-tests were run to compare the high with the low
social threat condition. To account for possible order
effects, order 2 [Order (high−low/low−high) was included
as a between-subject factor in all analyses. An alpha level
of .05 was used for all statistical tests. Greenhouse-Geisser
corrections are reported when appropriate. Uncorrected
degrees of freedom and corrected P values are reported
together with e and the effect size indication h2p. Planned
comparisons were carried out to test our a priori hypothe-
ses and are reported with effect size indication for
Cohen’s d. Holm-Bonferroni correction was used to cor-
rect for multiple testing per hypothesis and to keep the
experiment-wise a at .05.22 All statistical analyses were
run using SPSS 20 (Armonk, NY: IBM Corp.).
Results

Manipulation Check
As intended, perceived social threat was significantly

greater in the high social threat condition, M = 87.19,
SD = 3.83, compared to the low social threat condition,
M = 31.75, SD = 3.37, F(1, 30) = 11.04, P = .002, h2p = .27,
indicating that the manipulation of social threat was
successful. There was no main or interaction effect with
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order (F < .62). Pain catastrophizing was not a signifi-
cant covariate in any of the following analyses and was
therefore excluded from all the analyses reported here.
Hypothesis 1: Does Social Threat Increase
Pain Intensity, Unpleasantness and
Perceived Threat Value of Pain?
There was randomly missing data due to technical dif-

ficulties, which was imputed using expectation maximi-
zation (0.94% for pain intensity, pain unpleasantness,
and threat value of pain).

Pain Intensity

As expected, pain intensity ratings were higher in the
high social threat condition, M = 6.18, SE = .30, com-
pared to the low social threat condition, M = 5.71,
SE = .28, F(1, 270) = 5.87, P = .02, h2p = .16 (see Fig 2).
There was no main effect of trial, F (9, 270) = 2.72,
P = .09, e = .18, h2p = .08, and no interaction between con-
dition and trial, F(9, 270) = .97, P = .46, e = .64, h2p = .03.
There were no main or interaction effects with order on
pain intensity ratings (all F < .83).
Pain Unpleasantness

In line with the pain intensity ratings, pain unpleasant-
ness ratings were higher in the high social threat condi-
tion, M = 5.46, SE = .29, compared to the low social threat
condition, M = 4.81, SE = .31, F(1, 270) = 16.85, P < .001,
h2p = .36 (see Fig 2). Moreover, pain unpleasantness ratings
increased across trials in both conditions, F(9, 270) = 4.68,
P = .02, e = .21, h2p = .14. However, this sensitization did not
differ between the 2 conditions, F(9, 270) = 1.01, P = .37,
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Figure 2. Self-reported mean (+SE) pain intensity, pain unpleasant
condition for each of the 10 electrocutaneous stimuli. Note: SE, stan
e = .53, h2p = .03. Again, there were no effects of order on
pain unpleasantness (all F < 1.01).
Perceived Threat Value of Pain

The effect of condition and trial did depend on the
order of conditions, Condition x Trial x Order, F(9,
270) = 3.22, P = .02, h2p = .10. We then ran 2 separate anal-
yses based on order including Trial and Condition as fac-
tors. We found that the perceived threat value of pain
was higher in the high social threat group, M = 3.94,
SE = .49, compared to the low social threat group,
M = 2.21, SE = .38, but only in participants who were first
exposed to the high social threat condition, Condition, F
(1, 153) = 16.09, P= .001, h2p = .49. The interaction between
Condition and Trial was not significant (F= 1.49) and nei-
ther was the main effect of Trial (F= 1.65). In contrast, the
effect of condition was not significant in those partici-
pants who received the low social threat condition first,
M = 2.16, SE = .39, followed by the high social threat
condition, M = 2.85, SE = .45, was the second, Condition,
F(1, 117) = 3.81, P = .07, h2p = .23 (see Fig 2). Again, the
interaction between Condition and Trial was not signifi-
cant (F = 1.88) and neither was the main effect of Trial
(F = 2.71).
Hypothesis 2: Does Social Threat Reduce
Facial Pain Expression?

Two participants had to be excluded from this analysis
because of technical difficulties during the recording of
the facial expression. As expected, facial expressions in
the high social threat condition, M = 3.01, SE = .91, were
lower than in the low social threat condition, M = 6.97,
6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

niapfotaerhTssentnasael
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ness and threat of pain ratings in the low and high social threat
dard error term based on mixed analyses estimates.
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Figure 3. Mean (+ SE) facial pain expression in the low and
high social threat condition, as well as in the baseline (during
calibration) phase. Note: SE, standard error term based on
mixed analyses estimates, **P < .001.
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SE = 1.19, F(1,28) = 16.52, P < .001, h2p = .37 (see Fig 3).
There was no main or interaction effect with the order
of conditions (all F < 2.42).
Hypothesis 3: Does Social Threat Increase
Aggression?
One participant’s response was not recorded due to a

technical error and was therefore excluded from the
analysis. Participants were willing to administer more
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Figure 4. (A) Mean (+ SE) electrocutaneous stimuli requested to b
threat condition. Note: SE, standard error term based on mixed ana
selected each number of stimuli.
electrocutaneous stimuli to the confederate in the high
threatening condition, M = 8.45, SE = 1.06, compared to
the low social threat confederate, M = 3.84, SE = .64, F
(1,29) = 17.47, P < .001, h2p = .38 (see Fig 4, Panel A). Inter-
estingly, only participants in the high social threat con-
dition were willing to exceed the 10 electrocutaneous
stimuli that they were given (n = 9, 29.03%) (see Fig 4,
Panel B). Again, this effect did not depend on the order
of conditions (all F < 2.14).
Hypothesis 4: Does Social Threat Reduce
Sympathy and Empathy?
As hypothesized, participants had less empathic dis-

tress, F(1,30) = 6.09, P = .02, h2p = .17, and less compassion/
sympathy, F(1,30) = 10.31, P = .003, h2p = .26, for the
confederate in the high social threat condition
(Mdistress = 14.99, SEdistress = 1.57, Mcompassion = 19.84,
SEcompassion = 1.27) compared to the low social threat con-
dition, (Mdistress = 18.16, SEdistress = 2.05, Mcompassion = 25.40,
SEcompassion = 1.27) (see Fig 5). In both cases, this effect
was independent of the order of conditions (all F < 2.18).
Discussion
This study investigated the effects of a threatening

social context on self-reported pain, facial pain expres-
sion, aggression and empathy. First, the manipulation of
social threat was successful. The low social threat condi-
tion was experienced as less threatening compared to
the high social threat condition. Moreover, the low social
threat condition was also rated as less threatening com-
pared to the earlier study by Karos et al.26 This was likely
a result of the implemented methodological changes in
the present study: The confederate in the low social
threat condition behaved more compassionately and
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Stimuli requested

Low Social Threat High Social Threat

e administered to the confederates in the low and high social
lyses estimates, **P < .001. (B) Number of participants (n) who



0

5

10

15

20

25

30

yhtapmyS/noissapmoCssertsidcihtapmE

(M
ea

n)
 E

m
pa

th
y 

Sc
or

es

Low Social Threat High Social Threat

*

*

Figure 5. Mean (+ SE) scores for empathic distress and compassion/sympathy for the confederates in the low and high social threat
condition. Note: SE, standard error term based on mixed analyses estimates, *P < .05.
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chose the minimum number of stimuli (10 out of 20),
rather than being requested to simply administer 10 stim-
uli. Consequently, the low social threat condition in the
present study was experienced as less threatening com-
pared to the earlier studies.26,42

We found support for all 4 hypotheses. Participants
reported that the pain in the high social threat condi-
tion felt more intense, more unpleasant, and more
threatening compared to the low social threat condition
(hypothesis 1). These findings are in line with the origi-
nal study by Peeters and Vlaeyen42 and the study by
Gray and Wegner,19 but unfortunately these studies
only investigated the effect of intentional pain on self-
reported pain intensity without differentiating
between the sensory and affective dimension of pain. In
contrast, Karos et al26 found that perceived social threat
was associated with the threat value of pain, but not
pain intensity or pain unpleasantness. Here we found
that social threat indeed increased the threat, unpleas-
antness, and the experienced intensity of painful elec-
trocutaneous stimuli themselves. This is the first study to
demonstrate that social context can affect both the sen-
sory and affective dimension of pain.
The effect of social threat on the threat value of pain

was dependent on the order of the conditions, and was
only present when the high social threat condition was
the first condition. This could possibly be a novelty
effect. The high social threat context did not increase
the threat value of stimuli that were already rendered
relatively safe beforehand (in the low social threat con-
dition within the relative safety of a laboratory environ-
ment). In contrast, the low social threat context might
have acted as a safety signal that could reduce increased
threat of pain,32,68 possibly driven by a feeling of relief,
when following the high social threat condition. In
conclusion, a threatening social context might be espe-
cially detrimental in determining the threat value of
painful stimuli that are novel and unknown.

Application to clinical and real-world situations is pre-
mature at this stage, but the current study might shed
light on several clinically relevant phenomena. First,
social threat in this study was operationalized as inten-
tionally administered, unnecessary pain by a stranger.
This might resemble a situation of physical bullying,
which has been identified as a risk factor for the devel-
opment of psychological and physical problems, includ-
ing chronic pain.15,69 This study adds to the mounting
evidence that pain which is inflicted intentionally by
someone else, is experienced as more aversive,19,26,42

which could explain the link between bullying and
somatic symptoms. Second, even though not assessed in
this study, our manipulation of social threat likely led to
strong perceptions of injustice. Injustice perceptions
also have been linked to problematic pain outcomes
and poor recovery.39,51,58 This study raises the question
whether injustice can also worsen the experience of
pain itself, an hypothesis which has only received scant
scientific attention.60

The elevated pain reports but lower facial pain expres-
sions in the high social threat condition compared to the
low social threat condition indicate a remarkable dissoci-
ation between pain reports and facial pain expression
(hypothesis 2). This finding is similar to the original study
by Peeters and Vlaeyen42 and in line with predictions
from evolutionary theory,72,74 which proposes that it is
disadvantageous to express vulnerability (ie, pain) in a
threatening social environment. It is also worth noting
that we again did not find any effect of pain catastroph-
izing on pain reports or the facial expression of pain, con-
tradicting predictions of the communal coping model of
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pain that people high in pain catastrophizing express
more pain in the presence of others in order to elicit
help.57 Interestingly, the communal coping model does
not make specific predictions about the role of social
context itself. For instance, it is likely that high pain cata-
strophizers are sensitive to social context as well and only
show increased expression of pain behavior in a context
where it is likely that others will actually provide help (ie,
in a nonthreatening social context). The present study
indeed provides evidence that social context might over-
ride the effect of pain catastrophizing itself in determin-
ing pain expression.
We did not find this dissociation in an earlier study.26

There are 2 likely reasons for this discrepancy: First, this
study employed a within-subject design, and thereby
eliminated interindividual variability in pain expressive-
ness, leading to increased power when focusing on con-
text effects within individuals. Second, the low social
threat condition in the current study was perceived as
less threatening compared to the study by Karos et al.26

This raises questions about the boundary conditions of
this effect: Is painful facial expression only reduced in
actively hostile and threatening environments, or does
even an ambiguous social environment lead to reduced
facial expression?
Earlier studies have shown that even social interac-

tions that were intended as neutral, can lead to
decreased facial pain expression.23,32 Similarly, emo-
tional contagion in rats and humans has been shown to
be inhibited in the presence of an unfamiliar conspe-
cific.37 In other words, the suppression of facial expres-
sion might be much more widespread than originally
thought, and this suppression might only be released in
a context where another is perceived to be actively help-
ful/cooperative, rather than in the presence of a
stranger who is somewhat ambiguous as was the case in
the earlier study by Karos et al.26 This conclusion has
important clinical implications, as it suggests that a
threatening social environment can lead to reductions
in facial expression of pain and might therefore be
related to the underestimation of pain by others, which
is commonly seen in clinical practice.24,25,46 To counter-
act this, it could be crucial to create an actively support-
ive, safe and validating environment to facilitate the
communication of pain.49,72,74 In the current study, the
control condition involved a stranger who at least
expressed some empathy toward the participant and
could therefore be seen at least as somewhat validating.
Future studies might want to actively investigate the
effect of a validating versus a threatening social envi-
ronment. Validation might be an especially useful social
tool in clinical practice to reduce threat and fear of pain-
ful procedures and increase satisfaction with care.10,65

We demonstrated again that social context can have
dissociating effects on verbal pain reports and facial pain
expression, suggesting that they might serve different
functions21,42 and/or are governed by separate processes.
While facial pain expression can be deliberately con-
trolled,44 it has been hypothesized that it is often the
result of unconscious processes, whereas verbal pain
reports might be more controlled.7,41,72 In any case, the
current findings are in line with operant models and evo-
lutionary theory, which propose that the facial expression
of pain is not a direct, automatic, and reliable device for
communication but rather an “unconditioned behavior
controlled by display rules” (Williams, 2002, p. 463).72

Aside from detrimental effects on pain reports and pain
expression, social threat also increased reactive aggression
(hypothesis 4),1 in line with earlier research showing that
especially perceived injustice or provocation can be a
strong motivator for aggression.16,40,59 Strikingly, some
participants were willing to administer twice as many
painful stimuli to the threatening confederate as they
experienced themselves, demonstrating that the motiva-
tion to inflict pain on the confederatemost likely reflected
a sort of punishment rather than simply a “tit-for-tat”
response.33 Moreover, this finding is relevant in the con-
text of other studies showing that perceived injustice in
the context of pain is associated with anger and aggres-
sive behavior.52,61 While we operationalized aggression as
the direct infliction of physical pain on someone else, pun-
ishing responses in reaction to perceived injustice might
also take other forms that are clinically relevant, such as
intentionally staying away fromwork.
In line with the aggression findings, empathy for the

confederate was reduced in the high social threat condi-
tion (hypothesis 5). This reduction in empathy affected
both the empathic distress experienced when thinking of
the confederate’s pain, as well as feelings of compassion
and sympathy for the confederate. This finding supports
our earlier study, where increased perceptions of social
threat were correlated with reduced empathy.26 Simi-
larly, social exclusion has also been shown to reduce
empathy for physical and emotional pain in others.11

Moreover, a wealth of research demonstrates that empa-
thy and emotional contagion is facilitated with intimate
others (eg, family and friends) but is reduced toward
strangers, and even further toward outgroups, adversar-
ies and competitors.8,18,36 A possible implication which
deserves further scientific scrutiny is that being the victim
of social threat in the context of pain might make it
more likely that a person engages in retributive behavior
toward others. This has also been shown in the case of
bullying, where victims of bullying frequently become
perpetrators of bullying themselves.64 Reduced empathy
for others and retributive motivations might be a possi-
ble mechanism underlying this finding.
The present study demonstrates that the social envi-

ronment can powerfully impact pain-related processes
and interpersonal relationships but there are also some
limitations to the present study. First, as in earlier stud-
ies,26,42 the present study relied exclusively on female
participants and female confederates. There are sub-
stantial sex and gender differences in the experience
and communication of pain.3,12,29,67 Critically, gender is
a socio-cultural construct and gender expectations and
norms might powerfully affect display rules for pain as
well.12 For instance, there is research demonstrating
that women generate more facial expressions and emo-
tional utterances (eg, crying) than men do, and at the
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same time women seem to be better at recognizing
emotions in others’ faces than men.29 Evolutionary the-
ory also suggests that it might be more relevant for
males to inhibit the expression of vulnerabilities which
could be exploited.72 For instance, in a recent study by
Edwards et al,12 the presence of a male friend in particu-
lar increased pain tolerance in male participants, more
so than in other dyadic relationships.
Second, the current research is applicable to experien-

ces where pain is intentionally administered by a stranger
(eg, physical bullying), but there are other forms of social
threat which are more subtle but also very relevant for
patients with chronic pain28 such as stigmatization, inval-
idation, or ostracism.48,49 In addition, in the current study
the person administering the pain was a stranger to the
participant but in real life examples, especially in a clini-
cal context, prior experiences with others (eg, health-
care professionals) could powerfully shape how social
interactions are interpreted. Numerous chronic pain
patients are dissatisfied with the care that they receive,
and this might affect trust during subsequent interac-
tions with healthcare professionals.21 It is hard to gener-
alize the current results to other forms of social threat,
especially to a clinical context, but the current study can
be understood as a strong argument for further scientific
interrogation of the effects of social environments on
the experience and communication of pain, especially in
a clinical context where the accurate communication and
assessment of pain is critical and underestimation is wide-
spread.46 Especially in this context, the current study is
relevant, as a threatening social context might lead to a
double burden for the person in pain: Pain is experienced
as worse but pain expression is reduced, which could fur-
ther increase the likelihood that pain is underestimated
by others. However, this was beyond the scope of the
current study. Future research should extend the current
research by investigating the effects of social threat on
observers as well as the person in pain.

Taken together, this study found that a threatening
social context led to a dissociation between verbal pain
reports and the facial expression of pain: Pain reports
were increased but facial expression was decreased. In
addition, social threat may facilitate interpersonal
aggression and reductions in empathy. Consequently,
the effects of the social environment on persons with
pain should be a primary concern in understanding how
pain is experienced and expressed to others.
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