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Abstract In this study we show that experiencing phys-

ical pain interacts with justice related cognition and serves

to reduce justice-restoring behavior in the context of

interpersonal moral transgressions. This is because con-

cepts of punishment and justice are embodied within the

experience of pain, allowing for a sense of atonement from

one’s wrongdoings. Two thirds of the participants were

induced to feel that their performance in a two player game

was unfair. Half of those participants were then asked to

engage in a physically painful task, and were afterwards

less likely to make amends for past poor performance

compared to players who completed a similar, but non-

painful task. This effect was only evident for participants

who are particularly sensitive to personal injustices and

therefore sensitive to the justice restoring qualities of pain.

Keywords Pain �Morality � Justice � Punishment � Guilt �
Reparation

Introduction

People seek to restore justice within interpersonal contexts.

This is because people are sensitive to the ratio of inputs

and outcomes from interpersonal interactions. When

inequity exists within these interactions people expend

more effort to restore equity (i.e., equity theory; Adams

1963, 1965). A common way in which interpersonal justice

may be restored is by making amends towards the other

person (Baumeister et al. 1994). It is possible, however,

that people seek to restore justice in other ways. Here we

examine whether self-punishment may reduce interper-

sonal justice motivations, and specifically whether this may

occur even when self-punishment is not explicitly moti-

vated. Previous work has shown that simply experiencing

physical pain may serve self-punishment functions (Bastian

et al. 2011). In the current study we examine whether it

may also serve to reduce the motivation to restore justice

within interpersonal contexts.

Self-punishment as justice restoration

The motivation to restore interpersonal equity has been

well established in the context of immoral or unfair

behavior. After engaging in unfair or harmful behavior

towards others, people regularly seek to compensate for

their behavior, thereby restoring damage to interpersonal

relations (e.g., Baumeister et al. 1994; De Hooge et al.

2007; Tangney and Dearing 2002). This response to one’s

own unfair behavior not only serves to protect interper-

sonal relationships (Caplovitz-Barrett 1995), but also

restores a sense of psychological equanimity within the

individual (c.f. Darley and Pittman 2003).

Classic psychological theorizing, as well as recent

empirical evidence, suggests that there may be other ways

to restore psychological equanimity in response to one’s

immoral or unfair behavior. Freud (1916/1957) argued that

self-punishment may serve a number of basic psychologi-

cal functions within this context. Only recently, however,

has empirical evidence been brought to bear on Freud’s

claims. Nelissen and Zeelenberg (2009) demonstrated that

when people were denied the opportunity to compensate
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for their behavior, they tended to engage in self-punish-

ment. There has since been a flurry of research demon-

strating that self-punishment may serve to restore a sense

of personal justice (Bastian et al. 2011; Inbar et al. 2013) or

as a sign of interpersonal remorse (see also Nelissen 2012).

The possibility that experiencing self-punishment may

affect interpersonal justice motivations has never been

addressed. Here we aim to extend previous work on self-

punishment by investigating whether, beyond restoring a

sense of personal justice or acting as a sign of remorse,

self-punishment may also serve to reduce the motivation to

engage in compensatory actions for past unfair behavior. In

addition, we aim to extend previous research showing that

outcomes associated with self-punishment may be

achieved through everyday experiences of physical pain

(Bastian et al. 2011; Inbar et al. 2013). Specifically, we aim

to show that these implicit forms of self-punishment may

affect interpersonal justice motivations, often in ways that

are outside of conscious awareness.

Pain provides implicit self-punishment

Research suggests that the mere experience of physical

pain may function in similar ways as explicit self-punish-

ment (Bastian et al. 2011). This is because physical pain

provides a convenient grounding for abstract concepts of

justice (Williams et al. 2009) and is routinely paired with

punishment, given its negative reinforcement value (c.f.

Skinner 1938). Pain per se may, therefore, serve similar

functions as self-punishment, and due to these links

between pain and justice, pain may be experienced as the

embodiment of atonement for immoral behavior. That is,

physical pain may serve as psychological currency in re-

balancing the scales of justice. This highlights that a

common response to feeling bad about ones actions (such

as going to the gym, pounding the pavement, or other

forms of physical exertion; c.f. Craft and Landers 1998),

although not sought out for the explicit purpose of self-

punishment, may serve to restore a sense of justice within a

person.

The possibility that the experience of physical pain per

se can activate justice-related thinking has received support

in recent work by Bastian et al. (2013), who demonstrate

that justice-related responses to pain are moderated by

individual differences in sensitivity to personal injustice

(Justice Sensitivity: Schmitt et al. 1995, 2005). More spe-

cifically, they showed that the experience of physical pain

interacted with individual differences in justice related

thinking, such that those who are sensitive to personal

injustices rewarded themselves more after experiencing

pain due to the feeling that they were unfairly punished

(i.e., the pain was not deserved). This provides confidence

that (at least some) people experience their pain as

punishment, and interpret this pain within a judicial

framework.

Balancing interpersonal justice motivations

with implicit self-punishment

It is not uncommon for people to engage in a range of

normative but physically painful activities, such as going

for a long run or exerting oneself at the gym, in response to

their own immoral behavior. We propose that one reason

that people seek out these activities is that the mere

experience of physical pain, independent of its intended

purpose, may lead people to feel like equity has already

been restored. That is, pain may be experienced as the

embodiment of punishment thereby restoring a sense of

personal justice. One implication, then, is that simply

experiencing physical pain may reduce the motivation to

engage in compensatory action.

In the current study we explored the possibility that the

mere experience of physical pain interacts with justice-

related cognition to reduce interpersonal justice motiva-

tions. We argue that the experience of physical pain may

restore a sense of justice in response to one’s own unfair

behavior, and therefore reduces the need to engage in

compensatory behavior after an interpersonal moral trans-

gression. We used an experimental paradigm designed to

make two thirds of the participants feel like their actions

were unfair (i.e., a guilt induction procedure: based on De

Hooge et al. 2011), and that also provided an opportunity

for participants to make amends for their unfair behavior.

The other third of participants were led to believe that they

acted fairly. Following this, half of the participants in the

unfair conditions were asked to engage in a physically

painful task. This task was designed so that pain was

experienced as part of a performance task, rather than in an

explicit punishment related context. This way we could test

whether simply experiencing pain serves an implicit justice

restoration function. In line with previous work (Bastian

et al. 2013) and our argument that pain can embody justice-

related concepts, we examined the interaction between

individual differences in justice sensitivity (Schmitt et al.

1995, 2005) and the experience of physical pain on com-

pensatory action. Following Bastian et al. (2013) we pre-

dicted that the justice-restoration effects of pain would be

especially evident for people who are sensitive to personal

injustices, since these people should more easily interpret

the experience of pain as punishment. This, in turn, should

lead people who are sensitive to personal injustices to be

less motivated to restore interpersonal equity through

compensatory action. In short, we expect justice sensitive

individuals who behaved unfairly to engage in less com-

pensatory action after experiencing pain than justice

insensitive individuals.
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Methods

Design and participants

Participants were 69 undergraduate students (40 female)

ranging in age from 17 to 27 years (Mage = 18.61,

SEage = 0.25). All participants were recruited through the

university participant pool and received partial course

credit or 10 dollars for their participation. Participants were

randomly allocated to one of three conditions: an ‘unfair-

pain’ (n = 25, 16 female, Mage = 18.64, SEage = 0.41), an

‘unfair-no pain’ (n = 23, 14 female, Mage = 18.43,

SEage = 0.50) and a ‘fair-pain’ condition (n = 21, 10

female, Mage = 18.76, SEage = 0.38). The study was eth-

ically approved by the relevant ethics committee.

Materials

Performance task

All participants played two rounds of a performance task

(each round consisting of 20 trials), ostensibly with another

participant in another room. In this task (based on De

Hooge et al. 2011; Nelissen 2012) letters appeared rapidly

on the screen in either a red or a green color. To earn

points, participants had to respond to green letters before

they disappeared from the screen (after 1 s) by pressing the

corresponding letter on the keyboard (10 points for each

correct answer). Participants were told that the other player

could earn points in a similar fashion when the letter was

red. There were 10 trials with green letters and 10 trials

with red letters, thus each player could earn between 0 and

100 points per round. In the first round participants earned

points for themselves. They received bogus feedback tell-

ing them that they and the other player had performed

equally well (i.e., they both had earned 70 out of 100

points). In the second round of the performance task par-

ticipants were instructed that they now had to earn points

for the other player and that the other player had to earn

points for them. Afterwards, participants in the unfair

conditions were told that the other player performed well

for them (had earned them 80 out of 100 points), but that

they had not performed well for the other player (had

earned him or her 20 out of 100 points).1 In the fair con-

dition participants were told that both players had earned

each other 80 points.

Repair-opportunity

Participants were given the opportunity to repair in a third

round of the performance task (at the end of the experi-

ment). It was stated that this round had a ‘variable

rewarding system’. Although participants would earn

points for themselves, they had to determine for the other

player how many points would get added for correct

answers (1–10 points). In turn, the other player determined

how many extra points participants would receive for

correct answers. It was emphasized that the amount of

extra points the players chose to assign, would not be made

public. The number of extra points assigned to the other

player was used as an indicator of compensatory behavior.

Pain manipulation

Participants who were randomly assigned to the pain

conditions were asked to ‘‘immerse their non-dominant

hand, up to your wrist, into the ice-bucket for as long as

you can’’ (0–2 �C). They were told that they could release

their hands when the task would become too painful. Par-

ticipants in the no-pain condition were instructed to do the

same into room temperature water (*30 �C) and were

stopped after 90 s. Both tasks also required that partici-

pants located small metal ball-bearings in the bottom of the

same bucket and put as many of them as possible into a

container (while keeping their hand immersed into the

water). This was to ensure that performance was a factor in

both tasks.

Self-report measures

Justice sensitivity was measured with the 10 items of the

Victim subscale of the Justice Sensitivity Scale, ranging

from 1, strongly disagree to 6, strongly agree. This scale

indicates the sensitivity to being treated unfairly by others,

e.g., ‘‘It makes me angry when I am treated worse than

others’’; ‘‘It bothers me when others receive something

that ought to be mine’’ (This scale has been validated by

Schmitt et al. 2005: Chronbach’s a = .89 and reliabil-

ity = .95). The scale exhibited sufficient reliability

(Chronbach’s a = .85).

To check whether participants believed the bogus-

feedback in the performance task, we asked participants

after playing the second round of the performance task the

degree to which they felt responsible for their behavior

(i.e., ‘‘I feel responsible for my behavior’’, measured on a

scale from 1, not at all to 7, very much). Participants also

completed a manipulation check for unfair behavior, by

responding to three questions designed to assess the extent

to which they felt their performance had been unfair to the

other player: ‘‘I feel guilty’’, ‘‘I feel bad’’, and ‘‘I regret my

1 The performance task was pretested to ensure that the bogus-

feedback was believable. The letters were only briefly presented, and

during that brief moment participants were focused on the keyboard

to search for the correct key, therefore, it was difficult to determine

whether one had hit the correct key on time or not. This made the

(difference in) bogus-feedback believable.
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effort’’. All items were measured on a scale from 1, not at

all to 7, very much. The three items were aggregated into

one fairness-scale, which exhibited sufficient reliability

(Chronbach’s a = .82).

After the pain manipulation, participants completed a

manipulation check for pain. Participants rated how much

pain they experienced during the pain manipulation on the

Wong–Baker Pain Scale (Wong and Baker 1988; 0 = no

hurt to 5 = hurts worst).

Procedure

When entering the lab participants were first asked to

respond to a questionnaire packet. Embedded in the ques-

tionnaire packet was the Justice Sensitivity Scale.2 When

finished, participants were told that they had to do a per-

formance task together with another participant in another

room. Participants were told that they could exchange the

points that they earned in the performance task for lottery

tickets and that a raffle would be held at the end of the

experiment for them and the other player. The winner of

the raffle would receive 10 dollars. After being instructed,

participants first completed a practice round of the per-

formance task. To make the existence of the other player

more believable, the experimenter pretended to receive a

text message from the experimenter in the other room,

confirming that the other player was ready. Participants

then played two rounds of the performance task, and

answered questions regarding the responsibility for and

fairness of their behavior. Next participants were informed

that they would complete a physical task with the aim to

establish performance norms across a number of different

universities. This task involved locating as many metal

balls laying in the bottom of a bucket and placing them into

a small container which was also located at the bottom of

the bucket. In the pain condition the bucket was filled with

ice water; in the no-pain condition it was filled with room

temperature water. Immediately afterwards, participants

indicated how much pain they had experienced during the

task. When finished, participants were told that they had to

play another round of the letter-task, and that they could

determine how many additional points the other player

would get for each correct answer. The more points par-

ticipants would assign to the other player, the more lottery

tickets the other player would possibly get, and thus, the

bigger the chance that the other player would win the lot-

tery. After participants assigned the points, they were

informed that there was no third round. Participants were

thanked, probed for suspicion and debriefed. All partici-

pants received an extra 5 dollars to make up for the fact

that no lottery took place.

Results

One participant in the unfair-pain condition was identified

as a multivariate outlier (cooks value[1) and was removed

from further analysis, leaving n = 24 in that condition.3

Manipulation checks and descriptives

We found that participants in all conditions felt to a

moderate degree responsible for their past performance

(M = 4.65, SE = 0.22), indicating that they believed the

bogus-feedback in the performance task. There was a dif-

ference between the conditions in terms of their felt

responsibility, F(2, 65) = 3.33, p = .04. Post hoc analyses

(Tukey’s HSD) showed that participants in the fair-pain

condition felt somewhat more responsible (M = 5.48,

SE = 0.39) than participants in the unfair-pain condition

(M = 4.21, SE = 0.36, p = .05), but not more than par-

ticipants in the unfair-no pain (M = 4.35, SE = 0.37,

p = .10) condition. Participants in the unfair conditions

felt equally responsible (p = .96). The former is likely due

to a tendency for our participants to take greater respon-

sibility for positive outcomes.

We found that the fair/unfair behavior manipulation was

moderately successful in shifting perceptions of one’s own

behavior as unfair. Responses to the manipulation check

questions significantly varied across the three conditions

[F(2, 65) = 5.80, p = .01, g2 = .15]. Post hoc analysis

(Tukey’s HSD) showed that participants in the unfair-pain

(M = 2.46, SE = 0.28) and the unfair-no pain (M = 2.57,

SE = 0.28) conditions felt that their behavior was less fair

than participants in the fair-pain condition (M = 1.30,

SE = 0.30, respectively p = .02 and p = .01). There was

no difference in fairness-ratings between the two fair

conditions, p = .96.

An ANOVA revealed an effect of condition on pain

ratings, F(2, 65) = 28.36, p \ .001, g2 = .47, such that

pain ratings were higher in the pain conditions (unfair-pain:

M = 3.63, SE = 0.22; fair-pain: M = 3.71, SE = 0.26)

than in the no pain condition (M = 1.48, SE = 0.24)2 Other measures included in the questionnaire-packet focused on

bodily sensitivity, i.e., the private body consciousness subscale of the

self-consciousness inventory (Fenigstein et al. 1975) and the Highly

Sensitive Person Scale (HSPS; Aron and Aron 1997), also the Just

World-Scale (Rubin and Peplau 1975) was included. We did not have

clear hypotheses about these measures, nor were these measures

relevant for the hypotheses underlying the present study.

3 This cooks distance was calculated from regressing the interaction

term onto the dependent variable. When this case was included the

interaction effect of justice sensitivity and condition in predicting

reparation behavior was not significant (b = -35, p = .11).
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(ps \ .001). There was no difference in pain ratings

between the two pain conditions (p = .962). We did not

find any difference in the amount of time participants held

their hand in ice-water: analysis of the time (s) participants

spent completing the physical acuity tasks revealed that

participants in the unfair-pain (M = 34.21, SE = 6.14) and

the fair-pain conditions (M = 36.76, SE = 4.04) did not

differ in how long they held their hand in the ice bath

[t(43) = -0.34, p =.74], but took less time to complete the

physical acuity task compared to the time limit enforced

(90 s) in the unfair-no pain condition [one-sample

t(45) = -14.79, p \ .001].

Justice sensitivity ratings ranged from 1.40 to 5.60

(M = 3.89, SE = 0.09), and did not significantly differ

between the conditions. On average, participants assigned

7.16 extra points (SE = 0.35, range = 1–10) to the other

participant.

The effect of condition on compensatory action

To determine whether pain experienced in the context of

unfair interpersonal behavior generally leads to a reduction

in the will to engage in reparative action, we first con-

ducted an ANOVA on the amounts of points added in

round 3. Results showed that there was no main effect of

condition on added points, F(2, 66) = 0.28, p = .76. Thus,

participants in the unfair-pain (M = 7.04, SE = 0.60), the

unfair-no pain (M = 7.52, SE = 0.61) and the fair-pain

(M = 6.91, SE = 0.64) conditions did not differ from each

other in the amount of extra points they assigned to the

other player.

The interaction between condition and justice

sensitivity on compensatory action

In order to examine how justice sensitivity interacted with

the three conditions we performed a regression analysis

with condition, justice sensitivity (centered) and their

interaction on points added. In order to examine whether

justice sensitivity interacted with the experience of pain we

coded for a pain vs. no pain condition contrast (unfair-

pain = 0, unfair no-pain = 1, fair-pain = 0). In order to

compare this with whether justice sensitivity interacted

with the experience of prior behavior we coded for an

unfair vs. fair condition contrast (unfair-pain = 0, unfair

no-pain = 0, fair-pain = 1). This revealed a significant

interaction of justice sensitivity with pain vs. no-pain

(b = .42, SE = 1.23, t = 2.31, p = .02), whereas the

interaction of justice sensitivity with unfair vs. fair past

behavior was not significant (b = 0.31, SE = 1.15,

t = 1.49, p = .14). There was no main effect of the pain

contrast (b = .08, SE = 0.86 p = .55), the fairness con-

trast (b = -.05, SE = 0.86, p = .74), although there was a

main effect of justice sensitivity (b = -.56, SE = 0.93,

p = .03) on added points.

The interaction between pain and justice sensitivity

on compensatory action in the context of previous

unfair behavior (main analyses)

Next, to examine our central hypothesis that justice sen-

sitivity would interact with the experience of pain in

determining compensatory action after unfair behavior, we

conducted a regression analysis with the two unfair con-

ditions (0 = no-pain; 1 = pain) and justice sensitivity

(centered) and their interaction on points added. We deci-

ded to solely include these two focal conditions as our

focus was on responses to interpersonal injustice. More-

over, it was not possible to determine whether any inter-

action of JS with the fair-pain condition was to do with

pain or fairness. In this way the fair-pain condition was

poorly designed to examine our focal research question.

The results revealed, as predicted, a significant interaction

(b = -.47, SE = 1.14, p = .02, R2 = .12). Simple slopes

analysis showed that for those higher in Justice Sensitivity

(?1 SD from the centered mean) there was a significant

effect of condition on added points (b = -.45, SE =

-1.11, p = .03), however for those lower on Justice Sen-

sitivity (-1 SD from the centered mean) there was no

comparable effect of condition on added points (b = .27,

SE = 1.10, p = .19). That is, consistent with our predic-

tion and the findings of previous research, pain only led to

a decrease in adding points for those higher in Justice

Sensitivity (see Fig. 1).

Discussion

Consistent with our hypothesis, the findings show that

engaging in an experience of physical pain (compared to
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Fig. 1 Interaction of condition (pain vs. no-pain) and justice

sensitivity (high vs. low) in predicting reparation behavior (number

of points added)
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no-pain) reduces compensatory behavior (adding fewer

points) for people who are especially sensitive to personal

injustice. This finding represents an important extension on

previous work: the experience of physical pain not only

influences intrapersonal processes (i.e., restoring a sense of

justice within the individual; Bastian et al. 2011; Inbar

et al. 2013) but has interpersonal consequences as well

(i.e., pain reduces the motivation to engage in interpersonal

justice restoration).

The findings also support previous work (Bastian et al.

2013) by demonstrating that the experience of physical

pain interacts with justice-related cognition in reducing

interpersonal justice motivations. This provides support for

the justice restoring qualities of physical pain. It also

suggests that, for some, common and normative experi-

ences of pain may serve to restore a personal sense of

justice, albeit at the expense of a motivation to restore

interpersonal justice.

Although this finding strengthens our argument that it is

the justice restoration effect of pain which serves to reduce

the motivation to compensate, it varies from previous

research showing a main effect of pain on justice restora-

tion within the individual (i.e., resolves guilt), independent

of individual orientations to justice (Bastian et al. 2011;

Inbar et al. 2013). One reason for this may be that the

justice restoration effect of pain is somewhat weaker in

affecting interpersonal processes compared to intraper-

sonal processes. Although the experience of pain may

restore justice in any context, when it is not connected to an

observable act that signals remorse, its interpersonal cur-

rency may be reduced. This possibility is supported by

previous work focusing on the interpersonal functions of

self-punishment. Using a similar experimental procedure as

employed in the current study, Nelissen (2012) found that

the perception that one’s behavior has been unfair leads to

a preference for stronger electric shocks (which were never

actually delivered) in an unrelated task. Critically, how-

ever, this was only evident when the victim of that unfair

behavior was present, compared to when it was not (Ne-

lissen 2012). This suggests that people view the endurance

of pain as a sign of interpersonal remorse. It also suggests

that the interpersonal effects of pain may be most evident

when pain endurance is observed by others, and especially

one’s victims. That is, enduring public pain may not only

lead people to believe they have already paid their dues,

but also that others should recognize this fact, thereby

serving as a public signal of remorse and reducing costly

reparation behavior.

We used the victim subscale of the Justice Sensitivity

measure and showed that people who score high on this

measure react differently to pain than people who score

low on this measure (i.e., engage in less compensatory

behavior after acting unfairly). We interpret this finding as

support for our argument that pain activates justice-related

cognition. Although the justice sensitivity measure is the

closest measure we could find for capturing justice-related

cognition, it could be argued that the Justice Sensitivity

Scale is limited in its capacity to measure actual justice-

related cognition. That is, sensitivity for being the subject

of unfair treatment does not coincide with justice-related

thoughts. However, previous research showed that people

who are prone to personal injustices are preoccupied with

justice and fairness in relation to their own egoistic out-

comes (e.g., Mohiyeddini and Schmitt 1997; Schmitt and

Dörfel 1999; Schmitt and Mohiyeddini 1996). The finding

(in both this study and previous studies) that it are spe-

cifically these people who show the expected effect after

experiencing pain, bolsters our claim that pain and justice

are related to one another (implicitly and explicitly).

We argue that our findings are driven by a sense of

justice restoration achieved through the experience of

physical pain. One limitation of the current study is that we

did not directly demonstrate that pain restored personal

justice. As such, there may be other potential pathways, for

example pain may induce negative mood and thereby

reduce a willingness to repair. This explanation is, how-

ever, inconsistent with the findings of Bastian et al. (2011)

who found that pain did not induce negative mood. Pain

may also create a convenient distraction from focusing on

one’s unjust performance and this distraction may in turn

disrupt the connection between feeling that one had

behaved unjustly, and the felt need to repair for that

behavior. We note, however, that the predicted interaction

of the experience of pain and personal sensitivities to

injustice could not easily be explained by distraction

effects.

Finally, it is important to consider the broader implica-

tions of our findings. In the current study we focused on

compensatory behavior in response to one’s own unfair

actions. We would expect, however, that this same pattern

of results would be evident even in contexts where people

had not behaved unfairly, and where they therefore expe-

rienced their pain, not as just punishment for past deeds,

but as unjust punishment. Our previous work demonstrates

that in the context of immoral behavior, the experience of

physical pain re-establishes justice (Bastian et al. 2011),

however in the context of past moral behavior, pain may

lead to increased self-reward and a sense of entitlement

(Bastian et al. 2013), especially for those sensitive to per-

sonal injustice. As such, we would predict that unjust pain

(i.e., pain experienced in the context of prior moral deeds)

may reduce pro-social behavior towards others, especially

when this requires sacrificing one’s own personal rewards

as was the case in the current study.

Seeking pain is a subtle form of self-punishment that

appears to reduce the need to engage in reparative action
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for some. The findings provide for reflection on common

responses to unjust, unfair, or otherwise immoral behavior.

For some, engaging with physical limits, and therefore

pain, through intense exercise or other forms of physical

exertion provides for a sense of justice. These experiences

are the embodiment of atonement, serving to rebalance our

psychological scales of justice, and as such may reduce the

felt need to repair for past misdeeds.
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