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Introduction

Imagine putting your hand in very cold water 
until it feels unpleasant. This experience would 
contribute to the phenomenon of ‘pain’. There 
are enormous individual differences in self-
reported pain among people, even with the 
same distress event. Available evidence indi-
cates that these differences in pain ratings 
largely reflect individual variation in pain sensi-
tivity, which is relatively stable across individu-
als (Nielsen et al., 2009). Understanding the 
consequences of individual differences in pain 
sensitivity may be crucial to the optimal design 
of health studies.

Now imagine that you are playing an ultima-
tum game (Güth et al., 1982) with an anony-
mous player. The rule is simply that the other 
player proposes how to allocate 10 monetary 
units between you both, and you just accept or 

reject whatever she/he shares with you. If you 
accept, the offer would be executed according 
to the proposed allocation; if you reject, you 
both get nothing. For instance, if the offer is that 
you would get 1 monetary unit, how would you 
react? Available evidence has repeatedly shown 
that some people often reject unfair offers and 
are even willing to get nothing in order to pun-
ish the proposer (Camerer, 2003). However, the 
sources of individual variation in responses to 
unfairness remain poorly understood.
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Here, we tested the idea that these two types 
of unpleasant experiences may be connected 
such that individual differences in pain sensitiv-
ity predicted unfairness, and we bridged the gap 
between these two major practical problems that 
have mostly been addressed independently. Our 
findings shed light on the psychological conse-
quences (unfairness) of a relatively stable per-
sonal trait (pain sensitivity) and offered profound 
practical implications for health problems. By 
integrating literature within social psychology 
and health psychology, this research can con-
tribute to a comprehensive understanding of the 
consequences of variation in pain sensitivity.

Consequences of individual 
differences in pain sensitivity

The conceptualization of pain sensitivity typi-
cally involves three different measures. 
Specifically, past experimental pain studies 
have focused on general measures of pain sen-
sitivity, which include pain threshold and pain 
tolerance, and directly perceived pain intensity 
of the same experimental pain stimuli (Nielsen 
et al., 2009). Since there were no a priori rea-
sons to assume that the heterogeneity in pain 
threshold (or pain intensity) but not in pain tol-
erance predicted unfairness (or vice versa), we 
predicted the pattern would emerge among all 
three of these measures.

Research has found that pain sensitivity can 
cause consequences outside of its directly phys-
iological effects. For instance, a study demon-
strated the existence of a shared sensitivity to 
physical and social pains (Dewall et al., 2010; 
Eisenberger et al., 2006). Similarly, a well-
known pain killer (i.e. acetaminophen) was 
shown to effectively reduce both physical and 
social pains (Dewall et al., 2010). Additionally, 
neuroimaging studies showed that social pain 
shares neural underpinnings with physical pain 
(Eisenberger et al., 2003). Such similarities 
between physical distress and psychological 
unpleasantness are unified by a pain overlap 
theory (Eisenberger, 2012; Eisenberger and 
Lieberman, 2004; MacDonald and Leary, 2005; 
Riva et al., 2014), which posits that there is an 

overlap between different types of pain. Based 
on this pain overlap theory, as with social pain, 
the unpleasantness of unfairness (Lieberman 
and Eisenberger, 2008) may serve as another 
non-physical pain that is linked to pain because 
of shared sensitivity.

The shared sensitivity to pain and unfairness 
functions through a shared human alarm system, 
which is a psychological mechanism that detects 
and handles alarming situations. It is now well 
established that human alarm systems relate to 
both pain and unfairness. On one hand, it has 
been argued that being ostracized activates the 
human alarm system (Eisenberger and Lieberman, 
2004). On the other hand, one study proved that 
presenting alarm-related stimuli activates the 
human alarm system and leads to more extreme 
judgements about subsequent justice-related 
events (Van den Bos et al., 2008). These observa-
tions show that both pain and unfairness may 
activate the same human alarm mechanism. 
Consequently, pain-sensitive individuals may 
consistently notice the cues of unfairness in a cir-
cumstance because of the activation of the human 
alarm system. The idea that shared sensitivity 
functions via the human alarm system provides a 
theoretical foundation for our hypothesis that het-
erogeneity in pain sensitivity predicts the experi-
ence of unfairness.

The experience of fairness is typically 
divided into three types. The first is distributive 
justice, which argues that the judgement of a 
result is determined by comparison with a refer-
ence (Adams, 1965). If the comparison results 
are the same, individuals will have a sense of 
fairness. The second is procedural fairness, 
which guarantees the fairness of results by con-
trolling the process (Krawczyk, 2009; Thibaut 
and Walker, 1975). The third is interactional 
justice, which focuses on the quality of the 
interactional process (Bies and Moag, 1986; 
Greenberg, 1993). Through this understanding, 
it is reasonable to distinguish among the three 
types of unfairness to enhance the validity of 
our research.

In the current research, we explored whether 
individual differences in pain sensitivity predicted 
unfairness. To test the external validity in a 
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real-world context, we conducted a pilot study 
involving blood withdrawal in a hospital (field 
study). To test the internal validity, we conducted 
three laboratory experiments (studies 1, 2 and 3). 
To consistently measure pain sensitivity, we used 
a well-validated scale when measuring partici-
pants’ pain intensity, pain threshold and pain toler-
ance. To measure unfairness, we carefully 
designed scenarios to simulate real world and 
employed widely used ultimatum games to induce 
the experience of unfairness. Moreover, we tested 
whether the intensity of painful stimuli could 
serve as an alternate explanation for our findings 
(study 4). It is conceivable that stimulus intensity 
might affect both pain sensitivity and unfairness. 
To address this concern, we manipulated the stim-
ulus intensity and measured pain sensitivity in one 
experiment to test whether the link between pain 
sensitivity and unfairness was due to situational 
factors, such as stimulus intensity.

Field study

A field study explored whether perceived pain 
intensity during a medical blood withdrawal 
predicted self-reported unfairness.

Method

Participants. In the field study, 57 students from 
Peking University (29 women, 28 men; Mage =  
24.61 years, standard deviation (SD) = 3.05) 
participated in a routine medical examination. 
Eight additional participants participated but 
were excluded from the data analysis because 
of their incomplete participation. Informed con-
sent was obtained according to procedures 
approved by the Committee for Protecting 
Human and Animal Subjects at our university.

Measures. Participants completed a medical 
blood withdrawal and the measure on unfair-
ness. Participants were debriefed and thanked at 
the end.

Pain intensity measure. First, participants 
were instructed to become familiar with the 
11-point numerical rating scale (NRS; 0 = no 

pain, 10 = worst possible pain) (Ferreira-
Valente et al., 2011; Hartrick et al., 2003). Next, 
participants completed the blood withdrawal 
and then rated how much pain they felt during 
the process. The objective intensity of the pain 
stimulus was considered constant because both 
the pricking site on the skin and the performing 
nurse were consistent. However, the subjective 
experience of perceived pain varied according 
to participants’ pain sensitivity. We reasoned 
that participants with higher pain sensitivity 
would rate the same stimulus more painful than 
those with lower pain sensitivity.

Unfairness measure. We measured partici-
pants’ experience of unfairness using a 10-item 
scale, adapted from the Justice Sensitivity 
Inventory (Schmitt et al., 2010). More impor-
tantly, this scale has been successfully applied 
to the local participants (Wu et al., 2014). We 
averaged their responses to form our unfairness 
index (α = .85).

Control variables. We included reason-
able external factors that might have affected 
both pain and unfairness, such as gender, age, 
unpleasant emotion or fear during the blood 
withdrawal, and the extent of hunger at the time 
of the blood withdrawal.

Results

We first tested the individual heterogeneity in 
pain intensity. There were large individual dif-
ferences in the magnitudes of pain intensity (see 
Supplementary Materials Figure S1). The cor-
relational analysis based on the entire sample of 
participants showed that individual differences 
in pain intensity predicted the experience of 
unfairness (r(57) = .28, p < .05). Therefore, the 
current field study established a direct relation-
ship between pain intensity and unfairness in a 
real-world context.

Study 1

In the next three studies, we used laboratory 
studies to control for possible situational 
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confounding factors. The design of our studies 
aimed to combine different paradigms to con-
firm our hypothesis that individual differences 
in pain sensitivity predicted the experience of 
unfairness. In study 1, we investigated whether 
pain sensitivity induced by a shock stimulation 
task predicted procedural unfairness measured 
with a well-validated unfairness scenario.

Method

Participants. In study 1, 50 students from Peking 
University (26 women, 24 men; Mage =  
22.84 years, SD = 2.40) were eligible to partici-
pate. Five additional participants participated 
but were excluded from the data analysis 
because of equipment failure during experi-
ment. Informed consent was obtained accord-
ing to procedures approved by the Committee 
for Protecting Human and Animal Subjects at 
our university.

Measures. Participants first completed the pain 
threshold measure and then rated their responses 
to a procedural unfairness scenario (PUS). Fol-
lowing previous research (Chebat and Slusarc-
zyk, 2005; Mikula et al., 1998), we operationalized 
the experience of unfairness as participants’ emo-
tional and cognitive responses to an unfairness 
scenario. Finally, participants were debriefed, 
thanked, and paid 15 RMB.

Pain threshold measure. On day 1, pain thresh-
old was measured with shock pain (Lautenbacher 
and Rollman, 1993; Rollman and Harris, 1987). 
A Digitimer (Welwyn Garden City, UK) DS7A 
stimulator was used to simulate pain. A pair of 
electroencephalography (EEG) cap electrodes 
was placed on the dorsum of participants’ non-
dominant hand. We followed the standardized 
procedure to assess pain threshold according to 
the NRS. The stimulus intensity that participants 
first perceived as painful was defined as their 
pain threshold. Participants with higher pain sen-
sitivity showed lower pain thresholds.

Measure of procedural unfairness. On day 
2, participants completed the PUS ratings. An 

independent pretest was conducted to assess 
the reliability of the PUS (see Supplemen-
tary Materials Pretest for study 1). The well-
validated measure included the manipulation 
check, cognition and emotion items. The 
first item was used to confirm that partici-
pants read the scenario carefully. The second 
included the items, ‘In this case, the degree 
of injustice or dislike or exclusion’ (1 = no, 
7 = very). The third included the items, ‘In this 
case, the degree of angry or sad or disgust’ 
(1 = no, 5 = very). The cognition and emotion 
items had a strong association (r(50) = .75, 
p < .001). The mean score of the cognition 
and emotion items was used as the procedural 
unfairness index.

Control variables. Participants responded to 
items assessing factors that might have affected 
their experience of pain or unfairness, such as 
gender, age, experiences with similar unfair 
scenarios, and experiences with unfair scenar-
ios or not in the past two weeks.

Results

Participants showed large individual varia-
tion (see Supplementary Materials Figure 
S2).The correlation analysis confirmed that 
pain threshold was negatively associated with 
the unfairness index (r(50) = −.47, p < .01). 
This effect remained significant after we con-
trolled for gender, age, experiences with sim-
ilar unfair scenarios and experiences with 
unfair scenarios or not in the past 2 weeks 
(r(44) = −.44, p < .01). This was consistent 
with results of regression analysis (see 
Supplementary Materials Table S1). Thus, 
study 1 found that individual differences in 
pain threshold predicted the experience of 
procedural unfairness.

Study 2

We investigated whether pain tolerance induced 
by a cold pressor task (CPT) predicted interac-
tional unfairness measured with a well-vali-
dated unfairness scenario.
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Method

Participants. In study 2, 60 participants from 
the Normal University of Shanxi (41 women, 
19 men; Mage = 23.03 years, SD = 5.69) pro-
vided informed consent and the study proce-
dures were approved by the Committee for 
Protecting Human and Animal Subjects at our 
university.

Measures. First, participants were subjected to 
pain induced by the CPT. Next, they responded 
to an interactional unfairness scenario (IUS). 
Finally, participants were debriefed, thanked, 
and paid 10 RMB.

Pain tolerance measure. On day 1, par-
ticipants completed the standard procedure of 
the CPT (Mitchell et al., 2004). Participants 
were asked to put their non-dominant hand in 
a bucket of ice water. To control for potential 
experimenter effects, the same experimenter 
always stood behind the participants while 
keeping time. Pain threshold was operational-
ized as the time at which participants first felt 
pain. Pain tolerance was defined as the time 
at which participants could not bear any more 
pain. We used the time difference between the 
time of pain tolerance and the time of pain 
threshold because pain tolerance was affected 
by pain threshold.1 Moreover, the distribution 
of the pain tolerance (measured in seconds) was 
heavily righted-skewed. Therefore, we logged 
10-transformed the time of pain tolerance in all 
analyses.

Measure of interactional unfairness. On day 
2, participants completed the IUS ratings. An 
independent pretest was conducted to assess the 
reliability of the IUS (see Supplementary Mate-
rials Pretest for study 2). This well-validated 
measure included the manipulation check, cog-
nition, and emotion items. The first item was 
to ensure that participants finished the measure 
successfully. The second included five items to 
measure the degree of politeness, respect, the 
adequacy and rationality of the information, and 
informed information. The third included three 

items to measure the degree of anger, sadness 
and disgust. The cognition and emotion items 
had a strong association (r(60) = .42, p < .01). 
The mean score of the cognition and emotion 
items was used as the procedural unfairness 
index.

Control variables. Participants responded to 
items assessing factors that might have affected 
their pain tolerance (e.g. attention, motivation 
and hungry) on day 1. They also rated items 
assessing factors that might have affected their 
experience of unfairness (e.g. have a flying 
experience or not, the frequency of flying in a 
plane, experiences with similar unfair scenar-
ios, or experiencing unfair scenarios or not in 
the past 2 weeks) on day 2.

Results

The plotted figure showed large individual dif-
ferences in the magnitudes of pain tolerance 
(see Supplementary Materials Figure S3). The 
results from the correlation analysis revealed 
that pain tolerance was negatively associated 
with the unfairness index (r(60) = −.38, 
p < .01). This effect held after we controlled 
for gender, age, experiences with flying or not, 
the frequency of taking the plane, experiences 
in similar unfair scenarios, and experiencing 
unfair scenarios or not in the past 2 weeks 
(r(52) = −. 35, p = .01). This was consistent 
with the results of the regression analysis (see 
Supplementary Materials Table S2). Therefore, 
study 2 showed that individual heterogeneity 
in pain tolerance predicted experiences of 
interactional unfairness.

Study 3

Study 3 employed a tourniquet pain paradigm 
to assess pain sensitivity and a widely used eco-
nomic game to induce the experience of distrib-
utive unfairness. We predicted that pain 
sensitivity would predict unfairness, which was 
indicated by rejection rates and the point of 
indifference between the two options offered in 
the ultimatum game.
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Method

Participants. In study 3, 51 students from the 
Normal University of Shanxi (28 women, 23 
men; Mage = 19.43 years, SD = .70) provided 
their informed consent. The study procedures 
were approved by the Committee for Protecting 
Human and Animal Subjects at our university. 
In total, 63 participants were recruited, and 8 
dropped out of the study because of computer 
programme failure during the experiment. 
Three were excluded because they did not pass 
the instruction check questions, which indicated 
that they did not understand the experimental 
instructions. One additional participant partici-
pated but was excluded from the data analysis 
because she/he accepted all the offers, which 
made it impossible to estimate the unbiased 
point of indifference for her/him with a logistic 
function.

Measures. We first measured pain threshold. 
Then, participants completed the ultimatum 
game. Finally, participants were debriefed, 
thanked and paid 10 RMB.

The game consisted of two types of players: the 
proposer and the responder. The proposer decided 
how to allocate given monetary units (e.g. 10), and 
then the responder either accepted or rejected. 
According to the rational agent assumption, par-
ticipants would accept all offers greater than 0 
(Henrich et al., 2001). However, participants often 
reject unfair offers (e.g. low offers). An aversion to 
unfairness has been proven to be the main reason 
(Nowak et al., 2000). Studies have found that par-
ticipants with a higher sensitivity to unfairness 
reject more offers (Fetchenhauer and Huang, 
2004). Thus, rejection rates are one main indicator 
of an individual’s experience of unfairness. 
Additionally, the point of indifference, when a par-
ticipant is equally likely to reject or accept an offer, 
also models the experience of unfairness (Kubota 
et al., 2013). We included the point of indifference 
as another unfairness index.

Pain threshold measure. On day 1, partici-
pants completed the measure of pain threshold.  

A Yuwell (Yuwell-Jiangsu Yuyue Medical 
Equipment & Supply Co., Ltd., JiangSu, China) 
pressure metre was used to stimulate pain. Par-
ticipants were asked to lie down in bed, and then 
the experimenter attached the blood pressure 
cuff to their leg. Participants reported pain rat-
ings using the NRS. Pain threshold was defined 
as the level of pressure that when participants 
first felt pain.

Measure of distributive unfairness. On day 2, 
participants completed the game. Participants 
were informed that we randomly selected 3 tri-
als at the end of the experiment, and their deci-
sion in these three trials determined how much 
they were paid. This was actually a deceptive 
instruction to motivate participants to take the 
game seriously. Participants played 40 trials in 
the responder role.

Modelling rejection behaviour in the ultima-
tum game. To explore participants’ experience 
of distributive unfairness and to estimate the 
amount required for participants to reject an 
offer, we fit the data by employing a logistic 
function

p
e m x D

(accept)
( )

=
+ − −

1

1

In this function, the point of indifference (D) 
used a logistic regression to determine the 
amount at which a participant is equally likely 
to reject or accept a given offer. Since higher 
amounts are required for a player with higher 
sensitivity to unfairness to accept a given 
amount offered in the game, a higher D stands 
for a higher experience of unfairness.

Control variables. Participants responded to 
items assessing factors that might have affected 
their physical pain (e.g. fear and hunger) on day 
1. They also rated items assessing factors that 
might have affected their unfairness experience 
on day 2, such as personal norm of reciproc-
ity and the neuroticism scale from the Big Five 
personality inventory.
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Results and discussions

Results. As in previous studies, there were large 
individual differences in the magnitudes of pain 
threshold (see Supplementary Materials Figure 
S4). We included two indicators (rejection rates 
and the point of indifference) to assess the 
experience of unfairness.

Rejection rates. The analysis confirmed that 
pain threshold was negatively associated with 
rejection rates (r(51) = −.38, p < .01; see Sup-
plementary Materials Figure S4). This effect 
remained significant after we controlled for gen-
der, age, personal norm of reciprocity and neurot-
icism (r(45) = −.54, p < .001). This was consistent 
with the results of the regression analysis (see 
Supplementary Materials Table S3).

Point of indifference. We found that pain 
threshold was negatively associated with this 
unfairness index (r(51) = −.40, p < .01; see Sup-
plementary Materials Figure S5).2 This effect 
held after we controlled for gender, age, per-
sonal norm of reciprocity and neuroticism 
(r(45) = −.54, p < .001). This was consistent 
with the results of the regression analysis (see 
Supplementary Materials Table S4).

Discussion. When we used the logistic function 
to estimate the point of indifference, one ques-
tion deserved further discussion. Three partici-
pants’ points of indifference exceeded 4 (i.e. the 
highest offer in the game), which made us spec-
ulate that these participants may have used spe-
cific strategies, such as rejecting them all at one 
specific point. To address this problem, we con-
ducted an additional analysis in which we com-
pared the results obtained after excluding these 
participants to the results obtained when they 
were included. The pattern of the results was 
consistent with the previous analysis that 
included these participants (p < .05). Thus, indi-
vidual differences in pain threshold predicted 
two different measures of the experience of 
unfairness.

Together, the inclusion of perceived pain 
intensity of the same unpleasant event, pain 

threshold and pain tolerance provided different 
opportunities to confirm our hypothesis. The 
studies above provided convergent evidence 
that individual variation predicted unfairness. 
Despite the inclusion of possible control varia-
bles, however, one additional factor, the stimu-
lus intensity, might also have affected the link 
between pain sensitivity and unfairness. We 
directly tested this issue in the next study.

Study 4

We reasoned that the shared alarm system func-
tioned as the mechanism that linked pain sensi-
tivity to unfairness. It was therefore possible 
that the stimulus intensity of pain activated the 
human alarm system. Moreover, the stronger 
stimulus intensity activated a stronger alarm 
system. That is, stimulus intensity may have 
served as a potential moderating variable that 
linked individual differences in pain sensitivity 
to the experience of unfairness.

Method

Participants. In study 4, 39 students from Peking 
University (25 women, 14 men; Mage =  
22.95 years, SD = 3.32) were randomly assigned 
to experimental conditions. One additional par-
ticipant participated but was excluded from the 
data analysis because of equipment failure dur-
ing the experiment. Informed consent was 
obtained according to procedures approved by 
the Committee for Protecting Human and Ani-
mal Subjects at our university.

Experimental design and procedures. The study 
was a 2 (pain sensitivity: high pain sensitivity 
vs low pain sensitivity) × 2 (stimulus intensity: 
high stimulus intensity vs low stimulus inten-
sity) mixed design with one within-subject fac-
tor. Participants’ rejection rates were used as the 
dependent variable.

Pain sensitivity was measured with the 
shock pain paradigm, and the basic procedure 
was the same as the procedure in study 1. The 
electric current at level 3 according to the 
NRS was defined as the low stimulus intensity 
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and level 7 was defined as the high stimulus 
intensity. Once the experiment started, a fixa-
tion was shown on the computer screen, and 
then participants were shocked. Then, partici-
pants completed the game. The game used 
similar parameters to those in study 3. The 
location of the rejection key, default accept-
ance key, the order of low/high pain intensity 
conditions and a number of other variables 
were counterbalanced across the experiment. 
Finally, participants were debriefed, thanked 
and paid 10 RMB.

Control variables. We included control variables 
that might have affected participants’ rejection 
rates, such as demographic variables, justice 
sensitivity, personal norm of reciprocity and the 
neuroticism scale.

Results

To directly compare the groups between pain-
sensitive individuals and pain-insensitive indi-
viduals, participants were divided into two 
groups according to the median number of pain 
sensitivity. A 2 (pain sensitivity) × 2 (stimulus 
intensity) repeated analysis of variance 
(ANOVA) on the rejection rates yielded an 
interaction effect (F(1, 37) = 6.64, p < .05, 
η2 = .15; see Supplementary Materials Figure 
S6). In the high pain sensitivity condition, par-
ticipants who were randomly assigned to the 
high stimulus intensity condition (M = .61, 
standard error (SE) = .06) rejected more offers 
than those in the low stimulus condition 
(M = .49, SE = .06, mean deviation (MD) = .26, 
SE = .08, p < .01); the effect was not significant 
in the low pain sensitivity condition (MD = .11, 
SE = .08, p > .05).

We conducted additional analyses to cor-
roborate our central hypothesis using the hierar-
chical linear regression analyses (see 
Supplementary Analyses for study 4). The find-
ings that stimulus intensity did not affect the 
link between pain sensitivity and unfairness 
supported our prediction that pain-sensitive 
individuals consistently experienced unfairness 
regardless of the pain they actually suffered.

General discussion

Although knowledge regarding pain sensitivity 
and experiences of unfairness is growing rap-
idly, very little is known about the relationship 
between them. This study found that individual 
variation in pain sensitivity predicted unfair-
ness. The pattern emerged regardless of how 
pain sensitivity was measured (self-reported 
pain intensity of the same painful event, pain 
threshold and pain tolerance). Moreover, this 
association was due to the shared human alarm 
system of unfairness and pain sensitivity.

Pain-sensitive people may consistently 
experience unfairness

Our findings may be important precisely because 
they raise the possibility that pain-sensitive indi-
viduals may consistently experience unfairness. 
In comparison, past studies have focused on the 
unique quality of pain (Eisenberger, 2012) or 
unfairness (Brosnan and De Waal, 2014). 
Although we truly appreciate the attempts in the 
pain and unfairness literature to probe what 
makes the psychology of pain and unfairness 
different from the psychology of other con-
structs, we argue that this may have come at the 
expense of relatively neglecting for an overlap 
between them. An important implication of the 
findings here is that they suggest that they may 
share some similarities.

First, our finding illuminates a critical psycho-
logical experience (unfairness) related to a mainly 
physiological sensitivity (pain), thus providing 
solid evidence for the pain overlap theory. By 
linking social pain to unfairness, our work shows 
the connection between physical pain and non-
physical pain perception. Past work has mainly 
shown that social pain overlaps with physical 
pain (Eisenberger, 2012; MacDonald and Leary, 
2005). In the real world, however, people often 
experience a relatively mild yet more general 
unpleasant experience of unfairness (Lieberman 
and Eisenberger, 2008), especially with chronic 
pain (McParland et al., 2011). The current 
research suggests that pain-sensitive individuals 
may consistently experience unfairness. Second, 
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the link between the heterogeneity of pain and 
unfairness may suggest an overlap in the evolu-
tionary function of human alarm system (Brosnan 
and De Waal, 2014; Van den Bos et al., 2008).

Although it is tempting to assume that the 
pain and injustice constructs are unique, the 
shared human alarm system connects pain sen-
sitivity to unfairness. Our conjecture is that they 
may sometimes have unique qualities at some 
level and that they may sometimes share a simi-
lar alarm function, especially in pain-sensitive 
individuals.

Practical implications for pain 
management and health

Our findings highlight the importance of the 
similarities between pain sensitivity and unfair-
ness and have important implications for pain 
management and health, especially in crisis sit-
uations. In crisis, physical pain can eventually 
chip away at an individual’s willingness to cope 
with pain. The experience of unfairness may 
further accentuate pain, entrapping individuals 
in a self-reinforcing negative loop.

How can the negative feedback be avoided? 
One possible solution is to find a way to build a 
new cycle of pain-free and fair experiences. 
Individuals experiencing pain not only need 
medical resources but also experience a sense 
of lacking control over their pain relief, and this 
lack of control increases pain (Chou et al., 
2016). However, positive emotional states may 
reduce pain (Bushnell et al., 2013), and thus the 
experience of fairness may also reduce the pain 
experience. Together, developing a positive 
self-reinforcing loop of a healthy experience 
between freedom from pain and fairness may be 
a key step in coping with pain.

Alternative explanations

The studies reported in this article provided 
consistent evidence that individual differences 
in pain sensitivity predicted unfairness. Despite 
the consistency of these effects, however,  
two alternative explanations warrant further 
consideration.

A first possibility is bias in the use of the 
pain scale. From this perspective, individual 
differences in pain sensitivity do not reflect sta-
ble differences in actual pain but arise from dif-
ferences in the way participants interpret the 
pain rating scales. First, the high stability and 
reliability of pain ratings across our studies and 
previous similar studies (Ferreira-Valente et al., 
2011) argue against this measurement error as a 
major issue. Second, if participants have sys-
tematic biases in the way they use pain scales, 
these biases should increase correlations 
between ratings of different types of pain stim-
uli. However, the correlations between ratings 
of different types of experimental pain are very 
low (Janal et al., 1994). Thus, it appears that 
biases in scale use did not influence our partici-
pants’ ratings, and our measures of pain thresh-
old or pain tolerance were measuring actual 
individual differences of pain sensitivity.

Another possible explanation is whether 
our results are explained by confounding vari-
ables, such as attention or emotion-regulation 
strategies. We measured pain on day 1 and 
measured unfairness on day 2 (studies 1, 2 and 
3) to control the possible situational factors 
that may have affected each other. Therefore, 
it seemed unlikely that physiological arousal, 
such as attention and saliency, had been affect-
ing the next day’s assessment of unfairness. 
Additionally, we directly ruled out the con-
founding factor of stimulus intensity in study 
4. Moreover, if the current results could be 
explained in terms of emotion-regulation strat-
egies, such as distraction, pain-insensitive 
individuals would have also shown a high 
number of experiences of unfairness. This 
was, however, not the case.

Conclusion

The present research bridges the gap between 
pain and unfairness that has mostly been 
addressed independently. Our results suggested 
that researchers should recognize the possible 
link between these two issues: pain-sensitive 
individuals may consistently experience unfair-
ness regardless of the pain they actually 
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suffered; thus, pain perpetuates itself. Once 
pain perpetuates itself to a chronic state, pain 
relief becomes a serious health issue because 
controlling pain becomes increasingly difficult. 
By showing that individual differences in pain 
sensitivity predict unfairness, the current find-
ings offer an opportunity to short-circuit the 
negative-feedback loop by producing a new and 
positive cycle of a healthy experience between 
fairness and feeling pain-free.
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Notes

1. The pattern of the results remained significant 
(p < .05) if included the baseline time of pain 
threshold.

2. When estimating the point of indifference, one 
participant’s slope was less than 0. This might 
have indicated that the participant did not pay 
attention to the experiment. The results were 
unchanged after excluding this participant.

References

Adams JS (1965) Inequity in social exchange. In: 
Berkowitz L (ed.) Advances in Experimental 
Social Psychology, vol. 2. New York: Academic 
Press, pp. 267–299.

Bies RJ and Moag JS (1986) Interactional justice: 
Communication criteria of fairness. Research 
on Negotiation in Organizations 1(1): 43–55.

Brosnan SF and De Waal FBM (2014) Evolution of 
responses to (un)fairness. Science 346(6207): 
1251776.

Bushnell MC, Ceko M and Low LA (2013) Cognitive 
and emotional control of pain and its disruption 
in chronic pain. Nature Reviews: Neuroscience 
14(7): 502–511.

Camerer C (2003) Behavioral Game Theory: 
Experiments in Strategic Interaction. Princeton, 
NJ: Princeton University Press.

Chebat J-C and Slusarczyk W (2005) How emotions 
mediate the effects of perceived justice on loy-
alty in service recovery situations: An empiri-
cal study. Journal of Business Research 58(5): 
664–673.

Chou EY, Parmar BL and Galinsky AD (2016) 
Economic insecurity increases physical pain. 
Psychological Science 27: 443–454.

Dewall CN, Macdonald G, Webster GD, et al. (2010) 
Acetaminophen reduces social pain: Behavioral 
and neural evidence. Psychological Science 
21(7): 931–937.

Eisenberger NI (2012) The pain of social discon-
nection: Examining the shared neural under-
pinnings of physical and social pain. Nature 
Reviews: Neuroscience 13: 421–434.

Eisenberger NI and Lieberman MD (2004) Why 
rejection hurts: A common neural alarm system 
for physical and social pain. Trends in Cognitive 
Sciences 8(7): 294–300.

Eisenberger NI, Jarcho JM, Lieberman MD, et al. 
(2006) An experimental study of shared sensi-
tivity to physical pain and social rejection. Pain 
126(1): 132–138.

Eisenberger NI, Lieberman MD and Williams KD 
(2003) Does rejection hurt? An fMRI study of 
social exclusion. Science 302(5643): 290–292.

Ferreira-Valente MA, Pais-Ribeiro JL and Jensen 
MP (2011) Validity of four pain intensity rating 
scales. Pain 152(10): 2399–2404.

Fetchenhauer D and Huang X (2004) Justice sensi-
tivity and distributive decisions in experimental 
games. Personality and Individual Differences 
36(5): 1015–1029.

Greenberg J (1993) The social side of fairness: 
Interpersonal and informational classes of 
organizational justice. In: Cropanzano R (ed.) 
Justice in the Workplace: Approaching Fairness 
in Human Resource Management. Hillsdale, 
NJ: Lawrence Erlbaum Associates, pp. 79–103.

Güth W, Schmittberger R and Schwarze B (1982) An 
experimental analysis of ultimatum bargaining. 
Journal of Economic Behavior & Organization 
3(4): 367–388.

Hartrick CT, Kovan JP and Shapiro S (2003) The 
numeric rating scale for clinical pain measure-
ment: A ratio measure? Pain Practice 3(4): 
310–316.

Henrich J, Boyd R, Bowles S, et al. (2001) In search 
of homo economicus: Behavioral experiments 



Wang et al. 11

in 15 small-scale societies. The American 
Economic Review 91(2): 73–78.

Janal M, Glusman M, Kuhl J, et al. (1994) On the 
absence of correlation between responses to 
noxious heat, cold, electrical and ischemie stim-
ulation. Pain 58(3): 403–411.

Krawczyk MW (2009) A model of procedural and 
distributive fairness. Theory and Decision 
70(1): 111–128.

Kubota JT, Li J, Bar-David E, et al. (2013) The price 
of racial bias: Intergroup negotiations in the 
ultimatum game. Psychological Science 24(12): 
2498–2504.

Lautenbacher S and Rollman GB (1993) Sex differences 
in responsiveness to painful and non-painful stim-
uli are dependent upon the stimulation method. 
Pain 53(3): 255–264.

Lieberman MD and Eisenberger NI (2008) The pains 
and pleasures of social life: A social cogni-
tive neuroscience approach. NeuroLeadership 
Journal 1: 1–9.

MacDonald G and Leary MR (2005) Why does 
social exclusion hurt? The relationship between 
social and physical pain. Psychological Bulletin 
131(2): 202–223.

McParland J, Hezseltine L, Serpell M, et al. (2011) An 
investigation of constructions of justice and injus-
tice in chronic pain: A Q-methodology approach. 
Journal of Health Psychology 16(6): 873–883.

Mikula G, Scherer KR and Athenstaedt U (1998) 
The role of injustice in the elicitation of dif-
ferential emotional reactions. Personality and 
Social Psychology Bulletin 24(7): 769–783.

Mitchell LA, MacDonald RAR and Brodie EE 
(2004) Temperature and the cold pressor test. 
The Journal of Pain 5(4): 233–237.

Nielsen CS, Staud R and Price DD (2009) Individual 
differences in pain sensitivity: Measurement, 
causation, and consequences. The Journal of 
Pain 10(3): 231–237.

Nowak MA, Page KM and Sigmund K (2000) 
Fairness versus reason in the ultimatum game. 
Science 289(5485): 1773–1775.

Riva P, Williams KD and Gallucci M (2014) The 
relationship between fear of social and physi-
cal threat and its effect on social distress 
and physical pain perception. Pain 155(3):  
485–493.

Rollman GB and Harris G (1987) The detectabil-
ity, discriminability, and perceived magnitude 
of painful electrical shock. Perception & 
Psychophysics 42(3): 257–268.

Schmitt M, Baumert A, Gollwitzer M, et al. (2010) 
The justice sensitivity inventory: Factorial 
validity, location in the personality facet 
space, demographic pattern, and norma-
tive data. Social Justice Research 23(2–3):  
211–238.

Thibaut JW and Walker L (1975) Procedural 
Justice: A Psychological Analysis. Hillsdale, 
NJ: Lawrence Erlbaum Associates.

Van den Bos K, Ham J, Lind EA, et al. (2008) Justice 
and the human alarm system: The impact of 
exclamation points and flashing lights on the jus-
tice judgment process. Journal of Experimental 
Social Psychology 44(2): 201–219.

Wu MS, Schmitt M, Zhou C, et al. (2014) Examining 
self-advantage in the suffering of others: Cross-
cultural differences in beneficiary and observer 
justice sensitivity among Chinese, Germans, 
and Russians. Social Justice Research 27(2): 
231–242.




