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Abstract

Intergroup emotions powerfully shape intergroup relations. Anger and fear fuel, while hope

and sympathy reduce intergroup strife. This implies that emotion regulation may play an

important role in improving intergroup relations. Broadening the scope of prior research, we

herein investigate the potential benefits of integrative emotion regulation for improving inter-

group relations. Integrative emotion regulation involves actively paying attention to emotions

to determine which information they provide. Interindividual differences in the use of integra-

tive emotion regulation correlate with sympathy and supportiveness towards outgroups, but

why this is the case is unclear. We tested two possible explanations: a person effect (i.e.,

interindividual differences in integrative emotion regulation shape respondents’ general out-

look on outgroups) and a person-situation interaction effect (i.e., integrative emotion regula-

tion reduces the impact of situational factors that would typically dampen sympathy, thereby

shaping situation-specific responses to outgroups). In four experiments (total N = 984), we

manipulated outgroup behaviour and measured interindividual differences in integrative

emotion regulation. We found no interaction between integrative emotion regulation and out-

group behaviour in predicting outgroup-directed sympathy and supportiveness. Instead,

integrative emotion regulation consistently correlated positively with supportiveness, medi-

ated by sympathy. These findings suggest that those high in integrative emotion regulation

have a more positive, general outlook on outgroups than those low in integrative emotion

regulation, but being high in integrative emotion does not alter situational responses.

Introduction

Intergroup relations–between young and older persons, immigrants and local residents, Israe-

lis and Palestinians–are often emotionally charged and fraught with conflict. Given the perva-

sive impact of emotions on intergroup relations, specific forms of emotion regulation might
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prove instrumental in promoting positive intergroup relations. To date, researchers have

mainly focused on strategies that reduce negative emotions towards outgroup members [1,2].

At the same time, less attention has been devoted to emotion regulation strategies that might

enhance sympathy for outgroup members. Given that sympathy is a key precursor of prosocial

behaviour [3] and plays an important role in shaping intergroup relations [4–6], we herein

address this astonishing research gap. Specifically, we focus on an emotion regulation strategy

that has previously been shown to correlate with sympathy and supportiveness [4,5], but has

itself received limited attention in intergroup contexts: integrative emotion regulation (IER;

[6,7]). IER involves (a) actively exploring one’s emotions and (b) integrating the information

these provide with other aspects of the self. While initial results suggest that interindividual dif-

ferences in IER correlate positively with sympathy and support towards others, including out-

group members [4,5], the source of this correlation is unclear. We seek to close this gap by

proposing and testing two possible explanations for the IER-sympathy-supportiveness link.

On the one hand, this link could be due to interindividual differences in IER promoting an

outlook on outgroups characterised by sympathy and supportiveness that transcends different

situations. In what follows, we refer to this explanation as the "person hypothesis". On the

other hand, the IER-sympathy link could also be due to interindividual differences in IER

affecting how individuals deal with situational factors that would typically be non-conducive

to the experience of sympathy. Below, we call this explanation the "person-situation interaction

hypothesis". Pitting these two hypotheses against each other makes three contributions to the

literature. It improves our understanding of how and why IER might contribute to improved

intergroup relations. Thereby, it sheds light on the nature of IER effects and broadens the

scope of emotion regulation strategies considered as potential antidotes to continued inter-

group strife. Moreover, it allows us to test whether the positive relation between IER and sym-

pathy and (consequently) supportiveness towards an outgroup documented in prior work [4]

replicates across several outgroups.

Emotions and emotion regulation in intergroup conflicts

Emotions substantially shape interactions between members of different social groups. Anger,

hatred, or fear are associated with negative tendencies like reduced forgiveness (e.g., [8]; for a

meta-analysis, see [9]) and enhanced support for violent military action (e.g., [10,11]). More-

over, they undermine empathy, compromise, and negotiations [8]. In contrast, emotions like

hope and sympathy appear to be beneficial for intergroup relations.

Hope is linked to the perception that things may change for the better in the future and fos-

ters support for conciliatory policies [12]. Sympathy (sometimes also called empathy or

empathic concern; e.g. [13]), in turn, describes "other-oriented feelings congruent with the

perceived welfare of another individual" [14, p. 621]. Its antecedents include perspective-taking

and a common ingroup identity (for a summary, see [15]). Making it a particularly intriguing

variable in an intergroup context, several studies demonstrate its relevance for intergroup rela-

tions (for reviews, see [16–18]). Moreover, experimental studies demonstrate that individuals

instructed to sympathise with others display greater supportiveness vis-à-vis the target and the

target’s ingroup (e.g., [13,19,20]; for a review, see [3]).

Owing to this important role emotions play in shaping intergroup conflicts, the last 15

years have seen a steady increase in research investigating whether emotion regulation strate-

gies can be used to foster positive intergroup relations. Most widely studied in this regard are

different forms of reappraisal, a strategy that aims at changing a situation’s cognitive meaning

in a way that alters its emotional impact [21]. Thus far, the results are promising: participants

reported less anger and other negative emotions towards the outgroup, less support for

PLOS ONE Ier relates to prosocial responding to outgroups

PLOS ONE | https://doi.org/10.1371/journal.pone.0296520 January 5, 2024 2 / 25

de). The funder had no role in study design, data

collection and analysis, decision to publish, or

preparation of the manuscript.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0296520
http://www.dfg.de


aggressive policies, less political intolerance, but more hope and support for conciliatory,

peaceful policies [1,2,22]. Thus, fostering reappraisal appears to be a fruitful way of promoting

intergroup reconciliation by reducing negative intergroup emotions–but not necessarily by

fostering sympathetic responses [2]. Unfortunately, the narrow focus on reappraisal in prior

work means that we, to date, know little about whether and if so why other forms of emotion

regulation might have similar reconciliation-enhancing effects. We herein take a step towards

closing these research gaps by focusing on sympathy as a potentially reconciliation-enhancing

response and addressing a different form of emotion regulation: integrative emotion

regulation.

Integrative emotion regulation–linked to sympathy and supportiveness

Integrative emotion regulation reflects deliberately using emotional experiences as informa-

tional inputs [7] and involves two closely interrelated aspects: (a) a non-defensive awareness of

one’s emotions which, in turn, allows (b) actively taking an interest in and integrating them

with other aspects of the self, such as goals and values [23]. The information gained through

this process then guides adaptive behaviour [7]. Thus, although not having been explicitly dis-

cussed as an emotion regulation strategy so far, it aligns with the dominant definition of emo-

tion regulation [21]: It influences how emotions are experienced and how they translate into

behaviour.

Moreover, it shows certain parallels to established forms of emotion regulation. The first is

mindfulness, with which it shares the non-judgemental awareness of emotions. However, criti-

cally differentiating IER and mindfulness, IER involves a much more active approach to emo-

tions (see also [21]). A second family of emotion regulation strategies IER bears parallels with

is what Gross [21] calls cognitive change. Both entail altering appraisals of (internal) situations,

which alters the impact of the situation on the self.

A crucial difference between cognitive change strategies in the sense of reappraisal and the

use of IER is the target of the cognitive operation. In the case of reappraisal, evaluations of a sit-

uation are the target. These are often altered in a way that allows one to “remain calm and

objective” (e.g., [22,25]). In the case of IER, on the other hand, emotions are the target. These

are cognitively transformed into valuable information (e.g., “My fear is neither good nor bad,

it is legitimate and interesting”) that can be integrated with other aspects of the self. This new-

found information can then be used to regulate one’s behaviour autonomously (which may

include deliberately choosing further emotion regulation strategies; [24]). Hence, IER involves

actively “working through” an emotional experience rather than distancing oneself from it, as

would be the case when using emotional distancing (i.e., reappraising a situation in a way that

allows remaining calm and objective; [25]). Further underscoring that reappraisal and IER

might appear similar on a surface level, but have different correlates, research shows that inter-

individual differences in IER go beyond interindividual differences in reappraisal in predicting

general sympathy and supportiveness towards outgroups [4].

Thus far, researchers have mainly focused on the intra- and interindividual benefits of IER.

On an intraindividual level, IER is associated with "owning" negative experiences [26], less

physiological stress responses to fear-eliciting stimuli, better cognitive functioning, and

reduced self-reported fear at second exposure to the same stimulus [23,27]. On an interindi-

vidual level, IER correlates positively with sharing negative emotions with partners, supporting

them in case of difficulties, more adaptive communication during conflicts with a partner

[28,29], and greater supportiveness towards classmates [5].

First hints at the potential benefits of IER in the context of intergroup conflicts stem from

two studies showing that interindividual differences in IER correlate with supportiveness
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towards outgroup members, mediated via sympathy [4]. Specifically, the more Israeli partici-

pants reported (chronically) using IER, the more sympathy and support for granting humani-

tarian aid to Palestinians they reported [4]. However, these studies do not shed light on how

these relationships emerge. Closing this research gap, we propose and test two competing

explanations: a person effect versus a person-situation interaction effect.

IER-sympathy: A person effect?. Individuals high in IER constantly actively attend to

their emotions and where these come from. Moreover, they integrate the information they

gain from doing so with their goals and values. Especially the latter may shape their general

outlook on intergroup relations and specific outgroups. Specifically, integrating emotions felt

towards an outgroup with goals and values appears highly conducive to the development of

emotional sentiments. These are a "stable, general emotional disposition towards a person

. . .[or] group" [30; p. 133] that result from repeatedly experiencing the same emotion towards

the specific person or group. In case of IER, two processes could lead to these sentiments being

characterised by sympathy.

First, individuals high in IER should be more likely to experience sympathy for others

because they may extend the interested approach they take towards their own emotions to the

emotions of others [5,24]. In terms of research on sympathy, this suggests that individuals high

in IER should be more inclined and motivated to consider and understand other’s points of

view, key predictors of feeling sympathy for them [31].

Second, their high awareness of their emotions should make individuals high in IER more

likely to realize that they experience sympathy in the first place. After all, sympathy represents

"other-oriented feelings congruent with the perceived welfare of another individual" [14,

p. 621]). Taken together, this implies that individuals high in IER should be more likely to

experience sympathy (because they take an interest in other’s emotions and situations) and

more aware of feeling sympathy. Further contributing to solidifying the resulting prosocial

emotional sentiments, IER may also inoculate individuals against adverse long-term effects of

stimuli arousing negative emotions [24]. Given the previously demonstrated link between

sympathy and supportiveness towards others (e.g., [13,19,20]; for a review, see [3]), we

hypothesise the following:

Person Hypothesis: The higher an individual is in IER, the more sympathy and supportiveness
for a given outgroup they will express.

Broadly in line with this idea, Roth and colleagues [4] found that interindividual differences

in IER correlated positively with the general tendency to sympathise with others. At the same

time, however, this measure of sympathy represents a limitation of Roth and colleagues’ work.

On the one hand, it does not allow concluding whether IER is linked to higher sympathy for

outgroups in particular. We address this issue by assessing sympathy with specific outgroups

in the present work. On the other hand, it does not allow concluding how interindividual dif-

ferences in IER might alter responses to specific situational circumstances that would typically

make experiencing sympathy less likely.

IER-sympathy: A person-situation interaction?. For sympathy to arise, individuals need

to be able and motivated to attempt to consider and understand another’s perspective. How-

ever, especially the motivation to "put oneself in outgroup members’ shoes" can be hampered

by situational factors. These include enduring aspects like intergroup competition, high per-

ceived group entitativity, asymmetries in power and access to valued resources, and zero-sum

beliefs [32]. But also outgroup members’ behaviour in a situation can hamper sympathetic

responses. Dovidio and colleagues [16], for instance, report on (unpublished) studies showing

that participants are reluctant to sympathize with outgroup members who show reprehensible
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behaviour (i.e., attack a third person unprovoked). Johnson and colleagues [33] show that this

sympathy-mitigating effect of negative behaviour by one outgroup member generalizes to the

group as a whole: Individuals sympathized less with a member of an outgroup after another

member of this group had behaved negatively towards participants’ ingroup. Three processes

might underlie this effect: First, outgroup behaviour perceived as undesirable might make the

outgroup as a whole appear less deserving of sympathy and help–a core appraisal underlying

the experience of sympathy [34]. Second, such behaviour can induce negative emotions like

anger or fear, which correlate negatively with sympathy [35,36]. Third, the behaviour in itself

might be viewed as violating societal norms or threatening the ingroup, thereby escalating

intergroup conflict [37]. In sum, one would expect individuals who face negative (i.e., unde-

sired) outgroup behaviour to have a particularly low motivation to respond sympathetically to

the offending outgroup–a situation likely characteristic of intergroup conflicts [17]. In line

with appraisal frameworks of emotion and emotion regulation in intergroup conflicts [38], we

propose that emotion regulation–in particular IER–might mitigate this sympathy-reducing

effect of undesired outgroup behaviour.

Specifically, IER has been cast as a strategy that helps individuals to adaptively deal with

their situational emotions [e.g., 6,7]. When facing outgroups, this should entail not falling prey

to the negative action tendencies caused by outgroup members’ behaviour and the resulting

negative emotions. Hence, those facing undesired outgroup behaviour should be less sympa-

thetic and supportive towards outgroups (potentially because they experience negative emo-

tions towards the outgroup), but only if they at the same time are low in IER. Being high in

IER, in turn, should reduce this adverse effect of negative outgroup behaviour (potentially due

to a down-regulation of negative emotions). This train of thought implies that the IER-sympa-

thy link emerges as a person-situation interaction.

Person-Situation Interaction hypothesis: IER will mitigate the adverse effects of an outgroup’s
undesired behaviour (vs a control condition) on sympathy and supportiveness towards mem-
bers of this outgroup.

Looking at the expected result pattern another way suggests that when outgroup behaviour

is neutral, thus posing no barriers to responding with sympathy, reported sympathy and sup-

portiveness towards an outgroup should be independent of interindividual differences in IER.

Only when situational circumstances represent barriers to sympathetic responding should

these differences matter, with those high in IER responding more sympathetically than those

low in IER.

The current research

Given that sympathy is a key correlate of intergroup forgiveness and reconciliation and plays

an important role in intergroup conflicts [17,32,36,39], understanding who is most likely to

sympathise with outgroup members (and when) contributes to our understanding of the bene-

fits emotion regulation might have for promoting positive intergroup relations beyond the

mere downregulation of negative emotions. Herein, we take a step towards answering the

question of whether reaping the benefits of IER in terms of higher sympathy is either a ques-

tion of “who” (i.e., a Person effect) or of “who and when” (i.e., a Person x Situation effect).

As Roth and colleagues [4] assessed supportiveness for an outgroup without referencing

outgroup behaviour, their results can only speak to the validity of the person hypothesis. This

is problematic because effects regarding interindividual differences in emotion regulation do

not necessarily inform about emotion regulation in a specific situation [40,41]. Consequently,
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the existing evidence leaves open whether interindividual differences in IER shape reactions to

out-groups whenever (negative) emotions arise or colour people’s general view of an outgroup.

In other words, it is unclear whether the correlations between IER, sympathy and supportive-

ness result from (a) the regulation of emotions elicited in the situation at hand or (b) more

generalised patterns that could, for instance, result from the integration of experiences to form

long-term impressions. In the present work, we tested which of these two possible explana-

tions—a Person x Situation interaction vs a Person effect–is the more plausible explanation for

the link between IER and supportiveness. This required us to assess the correlations of IER

with sympathy and outgroup-directed supportiveness (a) with regard to a specific outgroup

and (b) in specific emotion-eliciting situations. We did so in four main experiments involving

different outgroups (e.g., refugees, older people, drug addicts, homeless people). This allowed

us to test whether the positive IER—supportiveness relation found by Roth and colleagues [4]

generalises across intergroup contexts. In an additional study, we did not successfully manipu-

late emotions. Therefore, this study did not allow for adequately testing the Person-Situation

Interaction Hypothesis and is reported in the Supplement only (see S1 File).

More importantly, it allowed us to test the two competing explanations for this association

outlined above. This required two deviations from previous research on the relations between

IER, sympathy, and supportiveness in intergroup contexts. First, we confronted different par-

ticipants with different behaviours by members of the same outgroup. According to Čehajić-

Clancy and colleagues [15], anger is likely to emerge when outgroup behaviour is viewed as

unjust, unfair, and deviating from acceptable norms. Fear, in turn, is likely to emerge when the

outgroup’s behaviour threatens the ingroup. Consequently, some participants in our studies

received information about or recalled undesired (i.e., non-normative or threatening) behav-

iour by outgroup members (e.g., fraud committed, violence displayed, littering). Others

received factual information about the group, information about behaviour that was not unde-

sired or recalled such behaviour. Second, we asked participants to report their sympathy for

the outgroup targeted in our behaviour manipulation. This “targeted” sympathy is more proxi-

mally related to supportiveness towards the specific outgroup. Therefore, it should be a better

predictor than dispositional sympathy assessed in earlier studies. Of note, independent of

whether the IER-sympathy link would be better explained by the Person or the Person-Situa-

tion Interaction Hypothesis, we expected sympathy to mediate the effect of IER (or the IER x

Behaviour interaction) on supportiveness towards the outgroup.

Ethics and open science. The present work received ethical approval from the IRB at the

Leibniz-Institut für Wissensmedien, Tübingen, and written informed consent was obtained

from all participants, either by participants signing a form (in case of lab studies) or by partici-

pants clicking a button indicating their consent after they had received all pertinent study

information. We report all manipulations and exclusions as well as how sample size was deter-

mined. Data, code, and study materials are available at: https://doi.org/10.23668/

psycharchives.14037 (Study Materials), https://doi.org/10.23668/psycharchives.14038 (data),

and https://doi.org/10.23668/psycharchives.14036 (code). We used IBM SPSS Statistics (Ver-

sion 25, [42]) for our analyses if not indicated otherwise and set the significance threshold to

5% for all analyses.

We preregistered Studies 1 (https://aspredicted.org/cj9i8.pdf), 3 (https://aspredicted.org/

7af82.pdf), and 4 (https://aspredicted.org/p8rb8.pdf) as tests of the two hypotheses reported

herein. Study 2 was preregistered to test a different hypothesis (see S1 File). Pre-registrations

for Studies 1, 3, and 4 include study design, analyses, and planned sample size. We varied pre-

registered inclusion criteria slightly between studies due to differences in methods and did not

adhere to them in the following cases: In Study 1, we excluded additional participants due to a

change in procedures (i.e., participants who completed our IER-measure after the behaviour
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manipulation, were refugees, or skipped the manipulation); in Study 3, we excluded neither

participants who took twice the mean time to complete the survey nor outliers; in Study 4, we

excluded non-compliant participants. Across studies, analyses with the full samples revealed

result patterns identical to those reported below. Interested readers can find the results of these

analyses in the (S1 File). This file also contains the results of any preregistered analyses not

reported herein.

For each study, we report the basis of our preregistered sample size planning below. Hence,

analysis procedures described as the basis for our a priori power analyses do not always corre-

spond to the analyses used in the respective studies. Therefore, all a priori power analyses are

supplemented with a sensitivity power analysis based on the final sample in each study.

Studies 1A/B

We conducted this study after the so-called refugee crisis in Germany in 2015/16. At the time

of data collection, political debates on the number of accepted refugees were still ongoing.

Especially parties on the far-right branded refugees as potential criminals and terrorists, mean-

ing that the present study’s context was very politicised. To create the necessary conditions for

testing our Person-Situation Interaction Hypothesis, in this study we confronted participants

with outgroup behaviour assumed to elicit anger, fear, or no specific emotions towards the

outgroup.

Method

Participants & design. This study had a fully between 3 (outgroup behaviour: undesired-

fraud, undesired-terrorist attacks, control) x continuous (measured IER) design. We based our

a priori power analysis for sample size planning on the zero-order correlations between IER

and sympathy reported by Roth and colleagues [4]. This suggested powering the study to

detect a small-to-medium (overall) effect (f2 = 0.10) with 90% likelihood (α = 5%). Running

this analysis with G*Power [43] for a linear multiple regression with seven predictors (as we

erroneously planned to include interactions between the two orthogonal contrasts as well),

suggested collecting 190 responses. As we failed to reach this sample size within one data col-

lection timeslot in our lab, we re-started data collection in a separate slot and combined the

two resulting data sets (not preregistered). Data collection for slot A took place from 05/02/

2018-05/18/2018 and for slot B from 06/05/2018-06/15/2018.

Of the 369 German university students who participated in the two data collection slots, we

lost 22 (two due to data withdrawal, 20 due to issues matching their online data to their lab

data). Moreover, we excluded 91 participants distributed equally across conditions: Eight com-

pleted the IER measure after the debriefing or were refugees, one skipped the manipulation

(both not preregistered, but necessary to ensure comparability), 55 in the second slot reported

prior participation in a similar experiment (which could have been the same study in the first

slot, leading to familiarity with the materials), 23 reported that German was not among their

native languages (as we were interested in the relation between Germans and refugees), and

four were outliers (SDR> ± 2.65 in a regression with supportiveness as the dependent variable

and IER, the two contrasts, and the relevant interactions as predictors). Thus, we analysed data

from 256 participants (Mage = 22.84, 18–34, 50 male, 203 female, 3 participants did not indicate

gender; for analyses with the full analysable sample, see Statistical Supplement). A sensitivity

analysis with G*Power [43] suggests that this sample is large enough to detect, with 80% likeli-

hood, an increase in R2 by f2 = 0.03 (r = 0.17) caused by one predictor in a linear multiple

regression with a total of five predictors, reflecting the analysis conducted in this study.
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Procedure. We programmed and delivered the study via empirisoft medialab [44]. We

obtained written informed consent before the study began. In data collection slot 1A, partici-

pants completed the IER measure online before coming to the lab. The lab session consisted of

an independent first study and the study described herein. In data collection slot 1B, partici-

pants completed the IER measure at the beginning of the lab session. Afterwards, two indepen-

dent studies were run before our study started. In both data collection slots, participants who

underwent different manipulations in the prior studies were distributed equally across the

conditions of the present study. The focal result pattern was not contingent on the data collec-

tion slot.

According to a pre-defined list, participants were randomly assigned to watch one of three

ca. 4.5min long film clips. Each clip consisted of snippets from multiple clips from various

news outlets that were cut and combined for the present research’s purposes (for details, see

Study Materials at https://doi.org/10.23668/psycharchives.14037). In the control condition, the

clip discussed prejudice against refugees and information disconfirming those prejudices. In

the "undesired behaviour—fraud"-condition, the clip reported on identity fraud committed by

refugees to obtain several social welfare payments per month and violent outbreaks in a hous-

ing facility for refugees attributed to a lack of wireless internet. It was intended to elicit anger

(see S1 File). The clip in the "undesired behaviour—terror"-condition consisted of several short

clips on ISIS smuggling terrorists into Germany disguised as refugees as well as terrorist

attacks in Germany and Paris. It was intended to elicit anxiety (for details, see S1 File).

After the film clip, we assessed participants’ emotions, our focal outcome variables and sev-

eral exploratory measures (for details, see Study Materials). Next, we collected demographic

information, measures of participants’ political attitudes, and information on familiarity with

the film clips. Finally, participants were debriefed and received 10€ (slot A) or 8€ (slot B).

Measures. If not indicated otherwise, we assessed all variables on seven-point scales rang-

ing from 1 ("don’t agree") to 7 ("agree").

IER. IER was assessed with six items (a = .81) based on a German translation of the scale

developed by Roth and colleagues [6]. The items were "When I feel tense or anxious, I try to

find out what this tells me about myself and the situation I am in.", "Sometimes my tension

and fear have helped me to better understand the situations I was in.", "There have been situa-

tions in which it helped me to talk about my fear and my tension.", "When I feel anxious or

tense, it is important to me to find out why I feel this way.", "I often think about my fears and

apprehensions to understand what causes them." and "When I feel anxious and tense, I nor-

mally try to understand the reasons why I feel this way.".

Elicited Emotions. Participants reported how they felt after watching the film clips (1 = "not

at all"; 7 = "very") based on four items: angry, anxious (both as checks for our behaviour

manipulation), interested, and calm (both included as distractors).

Sympathy. Six items (a = .91) measured participants’ sympathy towards refugees, e.g.,

"When I think about refugees, I am often compassionate". Four of these items were adapted

from Batson [45]; two items were adapted from de Vos and colleagues [46].

Supportiveness. We used nine self-developed items (a = .79: e.g., "Refugees should be

granted full access to the German health care system.") to assess how strongly participants

favoured various policies benefitting refugees.

Results

For analyses, we z-standardized IER and contrast coded our experimental factor (Desirability-

contrast: control condition -2, undesired behaviour conditions 1; Residual contrast: control

condition 0, terror -1, fraud 1).
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Elicited emotions. A one-factorial ANOVA showed that, as expected, the clips reporting

undesired behaviour elicited more negative emotions than the control clip (for descriptives,

correlations, and statistics on a condition main effect, see Table 1). Specifically, the terror clip

elicited more anxiety than the fraud (p = .001) and the control clip (p< .001) and the fraud

clip elicited more anger than the terror clip (p = .011). Moreover, the fraud clip elicited more

anxiety (p< .001) and the terror clip more anger (p< .001) than the control clip. Thus, our

behaviour manipulation appears to have been successful.

Hypotheses tests. As shown in Table 2, this study yielded partial support for our Person-
Hypothesis. For sympathy, we found the main effect that we would expect if IER coloured

respondents’ general outlook on the outgroup. This was not the case for supportiveness. Sup-

portiveness was only affected by our behaviour manipulation: Participants were less supportive

of refugees in the undesired behaviour conditions than in the control condition (desirability

contrast).

Table 1. Descriptive statistics, ANOVA results for condition main effect, and correlations between measures, N = 256, Study 1.

control

M(SD)
n = 85

fraud

M(SD)
n = 88

terror

M(SD)
n = 83

F(2,253) p hp
2

CI90%
(LL, UL)

2. 3. 4. 5.

1. Anxious 1.48

(1.03)

2.59

(1.45)

3.35

(1.69)

37.14 < .001 .227

(.152, .294)

.37*** -.001 -.11† -.29***

2. Angry 3.25

(1.85)

5.28

(1.42)

4.64

(1.66)

34.15 < .001 .213

(.139, .279)

.12† .07 -.13*

3. IER 5.00

(1.17)

5.15

(1.04)

5.04

(1.11)

0.44 .648 .003

(0, .019)

.14* .07

4. Sympathy 5.15

(1.11)

5.29

(1.14)

5.07

(1.12)

0.85 .428 .007

(0, .027)

.62***

5. Support. 5.20

(0.90)

4.89

(1.01)

4.93

(0.97)

2.62 .074 .020

(0, .053)

-

support. = supportiveness, LL = lower limit of 90% confidence interval, UL = upper limit of 90% confidence interval

*** p< .001

* p< .05
† p< .10.

https://doi.org/10.1371/journal.pone.0296520.t001

Table 2. Results of regression analyses, Study 1; N = 256. Main effects were tested first, with interactions added in a second step.

Criterion Predictor B SE β t* p CI95% (B)
LL UL

Sympathy IER 0.16 0.07 0.14 2.21 .028 0.02 0.29

Desirability Con. 0.004 0.05 0.01 0.09 .929 -0.09 0.10

Residual Contrast 0.10 0.09 0.08 1.20 .230 -0.07 0.27

IER x Des. Con. -0.05 0.05 -0.07 -1.05 .295 -0.15 0.04

IER x Res. Con -0.04 0.09 -0.03 -0.46 .647 -0.21 0.13

Supportiveness IER 0.08 0.06 0.08 1.29 .198 -0.04 0.20

Desirability Con. -0.10 0.04 -0.14 -2.31 .021 -0.18 -0.02

Residual Contrast -0.03 0.07 -0.02 -0.38 .703 -0.17 0.12

IER x Des. Con. 0.04 0.04 0.07 1.05 .294 -0.04 0.13

IER x Res. Con -0.01 0.08 -0.01 -0.17 .865 -0.16 0.14

LL = Lower Limit; UL = Upper Limit; Des. Con. = Desirability contrast; Res. Con. = Residual contrast.

*df for main effects: 252; df for interactions: 250.

https://doi.org/10.1371/journal.pone.0296520.t002
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However, the IER x Behaviour interaction effect expected based on the Person-Situation
Interaction Hypothesis was non-significant for both dependent variables. Thus, the present

findings do not support the idea that IER is particularly beneficial when extraneous circum-

stances (e.g., an outgroup’s undesired behaviour) would normally reduce the likelihood of

individuals responding prosocially. In line with the interactions proving non-significant, the

main effects remained unchanged when including the interactions as predictors.

Finally, we tested whether sympathy mediates the relationship between IER and supportive-

ness. Deviating from our preregistration, we used PROCESS model 4 (v 3.5;[47]) instead of 8,

as our previous analyses did not suggest a moderation. Replicating previous research [4], the

indirect effect of IER on supportiveness via sympathy was significant, B = 0.08, SEBoot = 0.04,

CI95%[0.01, 0.16]. This suggests that IER is indirectly related to supportiveness towards out-

group members through greater sympathy.

Discussion

The current findings suggest that IER positively relates to sympathy and (descriptively and

indirectly) supportiveness towards outgroups, supporting our Person-Hypothesis. In contrast

to our Person-Situation Interaction Hypothesis, IER did not moderate the effect of undesired

(vs neutral) outgroup behaviour on our dependent variables. Given the merely indirect effect

of IER on supportiveness, however, this evidence is preliminary. Therefore, we tested our

hypotheses again in Study 2, which also addresses three issues of Study 1.

First, one might suspect that we did not find the predicted interaction on sympathy and

supportiveness because our participants were already highly sympathetic and supportive

towards refugees (as indicated by the high overall means in both variables; sympathy:

M = 5.17, SD = 1.12; supportiveness: M = 5.00, SD = 0.97), which might also have been part of

their political identity. Therefore, we focused on a different group and a less politically charged

intergroup conflict in Study 2. Second, the content of the films might have been too abstract to

cause emotions that reduce participants’ general positive tendencies toward refugees. Study 2,

therefore, used vignettes describing more relatable experiences, as this may cause more per-

sonally relevant emotions. Finally, as we had to exclude many participants in this study, we

conducted Study 2 online and in one go. Moreover, given that we found no differences in sym-

pathy and supportiveness between the two undesired behaviour conditions, we do not further

address differences in the effects of anger- or anxiety-inducing behaviour. Please note that

Study 2 was originally intended to test a different hypothesis, but its design and results allow

for testing and correspond to the focal hypotheses presented in this manuscript.

Study 2

Method

Participants & design. The IER-sympathy relationship found in Study 1 was smaller than

in prior research. Therefore, we dropped our estimate of the effect size to f2 = 0.085 for our a

priori power analysis in G*Power ([43]; linear multiple regression, four predictors, α = 5%, 1-β
= 90%), which yielded an ideal sample size of 187.

Two hundred and five participants completed all necessary variables in this fully between 2

(undesired behaviour vs control) x continuous (measured IER) online experiment during the

data collection period (06/27/2019-06/28/2019). One participant withdrew their data after the

debriefing. We excluded 26 participants according to preregistered criteria, distributed

roughly equally across conditions: Five were suspicious about the study aim, two were unreal-

istically fast (i.e., took less than 3min to complete the survey), four were older than 35 (materi-

als were designed for typical students), and thirteen participants studied psychology (excluded

PLOS ONE Ier relates to prosocial responding to outgroups

PLOS ONE | https://doi.org/10.1371/journal.pone.0296520 January 5, 2024 10 / 25

https://doi.org/10.1371/journal.pone.0296520


due to potential familiarity with the scales used in the present study). Based on our cut-off cri-

terion for outliers from Study 1, we excluded two outliers. Thus, analyses are based on 178 par-

ticipants (Mage = 22.97, 18–35; 45 male, 131 female, two diverse). A sensitivity analysis with

G*Power [43] suggests that this sample is large enough to detect, with 80% likelihood, an

increase in R2 by f2 = 0.04 (r = 0.21) caused by one predictor in a linear multiple regression

with a total of three predictors, reflecting the analysis conducted in this study.

Procedure. The online questionnaire was generated and delivered using SoSci Survey

[48]. After obtaining informed consent, we assessed IER. Then, we randomly assigned partici-

pants to one experimental condition (aiming for equal distribution in finished questionnaires)

and instructed them to imagine commuting to work.

Both conditions described encounters with several older persons. In the undesired behav-
iour condition, they drove slowly, got into participants’ lane and reacted belatedly, or tottered

slowly across the street. In the control condition, they drove the speed limit, reacted quickly

when getting into participants’ lane, and hurried across the street.

Afterwards, we assessed sympathy and supportiveness for older people. Next, we gave a

short extension of the vignette, which described a misfortune befalling an older lady, assessed

participants’ willingness to help her and collected two further variables, demographics (includ-

ing how frequently respondents drive) and suspicions about the study content. Finally, partici-

pants provided information on previous participation in similar studies, could leave

comments, were debriefed and could participate in a raffle as compensation.

Measures. If not indicated otherwise, all measures were collected on 7-point Likert scales

from 1 ("don’t agree at all") to 7 ("fully agree").

IER. We added two items to the scale used in Study 1 based on the third author’s revision of

the original scale (see Study Materials). The scale then consisted of eight items (a = .86).

Sympathy. We assessed sympathy with the same items used in Study 1, but changed the tar-

get to "older people", a = .87.

Supportiveness. We assessed supportiveness with six items tapping into participants’ sup-

port for policies benefitting older persons and their willingness to act on behalf of older per-

sons. We dropped one item ("I cannot imagine living in a multi-generation house and helping

older housemates with chores.", inverse scored) from the scale due to a low item-scale correla-

tion, r (178) = .10. The remaining five items formed the supportiveness scale, a = .73.

Results

To test our hypotheses, we regressed our dependent variables on IER (z-stand.), behaviour

(-1 = control, 1 = undesired behaviour), and the IER x Behaviour interaction (for descriptives

by condition and condition effects, see Table 3).

In line with the Person-Hypothesis, we found significant IER main effects on sympathy and

supportiveness (see Table 4), indicating that those higher in IER reported more sympathy and

Table 3. Descriptive statistics, independent samples t-test results (two-tailed), and correlations between measures, N = 178, Study 2.

Control

M(SD)
n = 92

UDB

M(SD)
n = 86

t(176) p MDiff CI95% [Mdiff] 2. 3.

LL UL

IER 4.82(1.14) 4.73(1.12) 0.54 .593 0.09 -0.24 0.43 .32*** .37***
sympathy 4.78(1.19) 4.33(1.09) 2.62 .010 0.45 0.11 0.79 .52***
supportiveness 4.58(1.15) 4.40(1.10) 1.03 .306 0.17 -0.16 0.51 -

UDB = Undesired Behaviour, LL = Lower Limit, UL = Upper Limit.

*** p< .001.

https://doi.org/10.1371/journal.pone.0296520.t003
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supportiveness towards older persons. In addition, behaviour significantly affected sympathy,

but not supportiveness: Participants reported less sympathy for older persons when they had

imagined them showing undesired behaviour. Contrary to our Person-Situation Interaction
Hypothesis, however, the IER x Behaviour interaction affected neither sympathy nor support-

iveness. Results of our exploratory analysis were broadly in line with this pattern, showing a

positive link between IER and participants’ situation-specific supportiveness towards an older

lady (for details, see S1 File).

Finally, we again ran a mediation analysis analogous to the previous study. In line with our

prediction and prior work [4], we found that IER relates indirectly to supportiveness via sym-

pathy, B = 0.16, SEBoot = 0.04, CI95%[0.09, 0.26].

Discussion

Partially replicating Study 1, the present results again did not support the Person-Situation

Interaction Hypothesis but rather the Person-Hypothesis: IER again did not moderate the

effects of the outgroup’s behaviour on sympathy or supportiveness but correlated positively

with both variables. Mediation analyses further showed that IER was positively related to sup-

portiveness through higher levels of sympathy. Our findings also fit the idea that undesired

behaviour may hamper sympathetic responding and that emotions guide intergroup behav-

iour. Specifically, participants in the undesired behaviour condition (that presumably caused

anger) were less sympathetic towards older persons.

In sum, the present study again suggests that the relations between IER, sympathy, and sup-

portiveness generalise across different groups. We sought to replicate this finding in Study 3

and further investigate its generalizability by confronting each participant with members of six

different groups showing (vs not showing) undesired behaviour.

Study 3

Method

Participants and design. To determine sample size, we ran two a priori power analyses

using G*Power ([43]; analysis type "ANOVA: Repeated measures, within-between interac-

tion"; input: α = %5, 1-β = 90%, number of groups = 2, number of measurements = 6, corr.

among rep. measures = 0.5, nonsphericity correction = 1), one for a medium effect (f = 0.25,

suggesting N = 40) and one for a small effect (f = 0.10, suggesting N = 140), as the differences

in design prevented us from using the effect sizes obtained in the previous studies as a basis for

effect size estimation. Based on the results, we aimed to collect 200 responses to retain a

Table 4. Results of regression analyses, Study 2, N = 178.

Criterion Predictor B SE β t* p CI95% (B)
LL UL

Sympathy IER 0.37 0.08 0.32 4.48 < .001 0.21 0.53

Behaviour -0.21 0.08 -0.18 -2.57 .011 -0.37 -0.05

IER x Behaviour -0.06 0.08 -0.05 -0.75 .456 -0.22 0.10

Supportiveness IER 0.41 0.08 0.37 5.24 < .001 0.26 0.57

Behaviour -0.07 0.08 -0.06 -0.89 .375 -0.23 0.09

IER x Behaviour -0.04 0.08 -0.03 -0.48 .629 -0.19 0.12

LL = Lower Limit, UL = Upper Limit.

*df for main effects: 175; df for interaction: 174.

https://doi.org/10.1371/journal.pone.0296520.t004
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sufficiently large sample even after necessary exclusions. Data collection took place between

07/22/2019 and 07/23/2019.

In total, 206 participants completed this online survey, which had a 2 (outgroup behaviour:

control vs undesired; within participants) x continuous (measured IER; between participants)

mixed design. To manipulate outgroup behaviour, we showed each participant six vignettes

involving different outgroups. In three of these, the described outgroup member showed unde-

sired behaviour; in the other three, they did not. We formed two sets of vignettes (Set A: unde-

sired behaviour by groups A, B, and C; Set B: undesired behaviour by groups D, E, and F; see

below) to control for differences between the outgroups as a potential confound and randomly

assigned one set to each participant as in Study 2 (for further information on the effect of

material set, see Supplement).

One participant withdrew their data after the debriefing. Based on our preregistered exclu-

sion criteria, we excluded 29 participants: Eight took less than half the mean time to complete

the study, four voiced suspicions regarding the study aim, ten indicated that German was not

among their native languages (problematic because two vignettes involved migrants as an out-

group), and seven were older than 35 (problematic because materials were designed for stu-

dents). Deviating from our preregistration, we did not exclude participants who took twice the

mean time to complete the survey, as each vignette can be considered a manipulation of its

own. Moreover, we did not exclude outliers to retain equal cluster sizes. Thus, we analysed

data from 176 participants (Mage = 23.54, 18–35; 46 male, 125 female, three diverse; two did

not provide information on gender, and one did not provide valid information on age). We

further deviated from our preregistration by not controlling for effects of the specific outgroup

on our dependent variables, as this effect would have been confounded with outgroup behav-

iour. A sensitivity analysis via Monte Carlo simulations using Mplus [49] suggests that this

sample is large enough to detect, with 80% likelihood, a cross-level main effect of a between

person variable on the between-person variance in a Level 1 variable of B = 0.22 (r = 0.22),

reflecting the analysis conducted in this study.

Procedure. Participants were invited via email to participate in this online study which

again was programmed and delivered via SoSci Survey [48]. Participants first provided

informed consent and information on their emotion regulation. Then, they read the vignettes,

in which they were observers, in random order.

The outgroups used in the vignettes were (implicitly) refugees (Group A), homeless people

(Group B), social welfare recipients (Group C), drug addicts (Group D), older people (Group

E), and Turks (Group F; for behaviours by condition, see Table 5).

After each vignette, we assessed sympathy and supportiveness towards the respective group

and elicited emotions. Finally, we collected several additional measures (see S1 File and Study

Materials) and demographic data, including political orientation, and asked participants about

their suspicions, remarks, and participation in similar previous studies. Finally, participants

were thanked, debriefed, could withdraw their data, and could participate in a raffle for

vouchers.

Measures. IER, Sympathy and Elicited Emotions. We used scales similar to Study 2 to

assess IER (focusing on anxiety; a = .88) and sympathy (only adding "often" to the items as in

Study 1). The target of sympathy was adapted to the content of the vignette (a = .84 - .93). Elic-

ited Emotions were assessed analogous to Study 1.

Supportiveness. We used five items per group (a = .72 - .81) to assess supportiveness, opera-

tionalized as participants’ agreement with statements about their willingness to donate and

volunteer for an outgroup and about the need for more societal support for the outgroup.

Scale anchors were 1 ("do not agree) and 7 ("agree").
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Results

We analysed this study using a multilevel approach, as responses to vignettes were nested

within participants (i.e., participants represented the clustering variable). We entered IER

(only varying between participants, i.e., clusters) as a manifest Level 2 variable and behaviour

(contrast coded as -1 = control and 1 = undesired behaviour and varying within participants)

as a manifest Level 1 variable. Following Preacher and colleagues’ [50] suggestions, we decom-

posed the variance in sympathy and supportiveness into a within-part and a between-part by

modelling them on Levels 1 and 2. Thereby, we could account for the fact that sympathy and

supportiveness should vary within participants (i.e., between vignettes) but may also vary

between participants (e.g., due to some people generally being more sympathetic and support-

ive than others).

We modelled the effect of behaviour on the outcomes at the within-level and the IER x

Behaviour interaction (predicted by our Person-Situation Interaction Hypothesis) as a cross-

level interaction. To this end, we first modelled the effect of behaviour on the within-person var-

iance of sympathy and supportiveness as random slopes. Then, we entered IER as a Level 2 pre-

dictor of these random slopes following a random coefficient prediction logic. We chose this

approach as the Level 1 predictor—behaviour—had no Level 2, between-person variance. We

used MPlus (version 8.1, 41) for all analyses (analysis-type "twolevel random", estimator: MLR).

Elicited emotions. We tested whether participants reported more negative emotions

when faced with undesired (vs not undesired) behaviour in a multilevel analysis. Behaviour

significantly affected anxiety and anger. Participants reported more negative emotions in

response to undesired than not undesired behaviour, confirming the success of our manipula-

tion (see Table 6).

Hypotheses tests. Our Person-Situation Interaction hypothesis predicted a cross-level

interaction, namely that IER (varying only between participants) would moderate the effect of

behaviour (varying within participants) on sympathy and supportiveness. This hypothesis

again received no support (see Table 6). Instead, we found the positive IER main effect on

(between-person differences in) both dependent variables predicted by our Person-Hypothe-

sis. That is, those who scored higher in IER also reported more sympathy and supportiveness,

irrespective of portrayed outgroup behaviour. Outgroup behaviour did, however, affect sup-

portiveness in that participants were less supportive towards outgroups when they had (vs had

not) read descriptions of undesired behaviour.

Table 5. Outgroup behaviour by group and condition.

Outgroup Undesired Behaviour Behaviour in control condition

refugees group of Arabic-speaking men stealing someone’s

purse

group of Arabic-speaking men asking

someone for a lighter

Homeless

people

homeless man harassing visitors in a park homeless man calmly asking for change

Social welfare

recipients

woman complaining about cuts to her welfare

payments because she did not accept a job not paying

more than her social welfare payments

woman mumbling about being unsure

which documents she had forgotten to

submit

Drug addicts people in a spot frequented by drug addicts throwing

used syringes into a hedge where children play

during the day

people in a spot frequented by drug

addicts talking to each other

Older people older couple ramming another shopper at the

checkout with their cart and bickering

older couple carefully arranging their

shopping on the conveyor belt

Turks group of people littering plastic cups and plates in the

forest during a barbecue

group of people picking up paper napkins

that had been blown away during their

barbecue

https://doi.org/10.1371/journal.pone.0296520.t005
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As a final step, we tested whether sympathy mediated the effect of IER on supportiveness,

following the multilevel structural equation modelling (MSEM) approach suggested by

Preacher, Zhang and Zyphur [50]. We regressed intraindividual differences in supportiveness

on intraindividual differences in sympathy, interindividual differences in supportiveness on

interindividual differences in sympathy, and interindividual differences in both variables on

IER. Note that IER could only be entered as a predictor of the between-person relations

because it did not vary within participants (for a conceptual model, see Supplement).

Results reveal that within participants, sympathy positively relates to supportiveness,

B = 0.55, SE = 0.03, z = 19.53, p< .001, CI95%[0.50, 0.61]. Between participants, sympathy is

related to IER, B = 0.32, SE = 0.08, z = 3.99, p< .001, CI95%[0.16, 0.47], and in turn predicts

supportiveness, B = 0.74, SE = 0.09, z = 8.36, p< .001, CI95%[0.57, 0.92]. IER does not have a

direct effect on supportiveness, B = -0.01, SE = 0.06, z = -0.20, p = .845, CI95%[-0.13, 0.11].

Importantly, the indirect effect of IER on supportiveness via sympathy on the between-person

level is significant, B = 0.23, SE = 0.06, z = 3.83, p< .001, CI95%[0.11, 0.35]. This pattern is in

line with the two previous studies and implies that individuals high in IER express more sup-

portiveness, mediated via sympathy (i.e., IER "explains" interpersonal differences in support-

iveness mediated via interpersonal differences in sympathy).

Discussion

Even using a within-participants design and multiple outgroups, we only found support for

the Person Hypothesis but not the Person-Situation Interaction Hypothesis: Interindividual

differences in IER were positively related to (interindividual differences in) sympathy and sup-

portiveness. However, IER did not interact with the outgroup’s portrayed behaviour in pre-

dicting differences in sympathy or supportiveness between vignettes (i.e., intraindividual

differences in sympathy or supportiveness). One might speculate that this is due to our manip-

ulations not eliciting self-relevant emotions that require regulation, meaning that there is no

chance for the Person-Situation interaction to emerge. Even though the effects of our manipu-

lation on emotions reported by participants speak against this explanation, we decided to

ensure self-relevance of the outgroup’s behaviour in Study 4 by using a guided recall approach.

Study 4

The key goal of this study was to ascertain whether the lack of support for the Person-Situation

Hypothesis in prior studies was due to a lack in self-relevance of the elicited emotions. A sec-

ondary goal of this study was to test whether IER explains variance in sympathy and

Table 6. Results of multilevel moderation analysis, N = 176.

Criterion Predictor B SE z p CI95%[B]
LL UL

Anger Behaviour 1.55 0.05 31.44 < .001 1.45 1.64

Anxiety Behaviour 0.40 0.03 11.47 < .001 0.33 0.46

Sympathy Behaviour -0.06 0.04 -1.46 .146 -0.15 0.02

IER 0.32 0.08 3.99 < .001 0.16 0.47

IER x Behaviour -0.02 0.05 -0.48 .631 -0.12 0.07

Supportiveness Behaviour -0.06 0.03 -2.31 .021 -0.11 -0.01

IER 0.22 0.07 3.12 .002 0.08 0.36

IER x Behaviour 0.001 0.03 0.05 .963 -0.05 0.05

LL = Lower Limit, UL = Upper Limit.

https://doi.org/10.1371/journal.pone.0296520.t006
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supportiveness beyond other forms of emotion regulation. While IER shares conceptual simi-

larities with both reappraisal and mindfulness, evidence that it goes beyond the former already

exists [4], whereas evidence of it going beyond mindfulness is, to date, lacking. Thus, we

focused on mindfulness in our study, simultaneously testing whether IER also goes beyond the

Big 5. Details regarding this analysis are available in the S1 File.

Method

Participants & design. This preregistered study had a 2 fully between (recalled behaviour:

undesired vs control) x continuous (measured IER) design. We collected the data from 03/28/

2022 to 04/04/2022. To manipulate behaviour, participants recalled an interaction with an

older person that had made them angry (undesired behaviour) or was normal for them (no

undesired behaviour).

Based on our secondary goal, we followed recommendations by Westfall and Yarkoni [51]

and aimed to collect 650 responses. After one week, we had managed to collect 439 responses.

Given a strong decline in response rate, we opted to close the survey at this point. We pro-

grammed and delivered the experiment via www.qualtrics.com, recruited participants from

Prolific and paid them approximately £7.95/h.

Following our preregistered criteria, we excluded 65 participants (control condition n = 39;

undesired behaviour n = 26): 22 did not pass the two attention checks, four reported not hav-

ing completed the survey in one go, two reported having completed the study multiple times,

23 participants in the control condition recalled situations involving undesired behaviour or

described negative emotions in the situation, and nine participants did not describe a concrete

situation (not preregistered). Furthermore, we excluded five outliers according to the criterion

used in Studies 1 and 2. None of the remaining participants fulfilled our other exclusion crite-

ria. Thus, all analyses are based on 374 observations (Mage = 25.59, 18–35; 159 male, 208

female, six diverse, one other). As preregistered, the IER-sympathy and the IER-supportiveness

relationships held even when controlling for trait mindfulness and the Big5 (excluding agree-

ableness due to its compassion-facet). Given that the sample size is not in line with what is rec-

ommended for such analyses (but clearly sufficient for our main goal), we report these results

in the Statistical Supplement (see S1 File). A sensitivity analysis with G*Power [43] for our

focal analysis suggests that our sample is large enough to detect, with 80% likelihood, an

increase in R2 by f2 = 0.02 (r = 0.14) caused by one predictor in a linear multiple regression

with three predictors, reflecting the analysis conducted in this study.

Procedure. We first obtained informed consent and measured mindfulness, personality

traits (for details, see Supplement), and IER. Next, participants were randomly and evenly

assigned to one of the two experimental conditions. In the control condition, we asked them to

recall an interaction with an older person that is commonplace for them. In the undesired behav-
iour condition, we participants to recall an interaction with an older person that had made them

angry. In both conditions, participants received some examples of situations to make the task eas-

ier for them (for details, see Study Materials). Then, we assessed how participants had felt during

the recalled situation and our dependent variables. Finally, participants provided demographic

information and could leave comments on the study before being debriefed and thanked.

Measures. IER, Sympathy, Supportiveness. We used the same items as in Study 3 to assess

IER (a = .88), sympathy (a = .92), and supportiveness towards older people (a = .67).

Experienced Emotions. We added two items ("outraged" and "content") to the four used in

Studies 1 and 3 to assess how participants had felt during the recalled interaction. We averaged

participants’ responses to the items "outraged" and "angry", r(374) = 0.93, to form our anger

manipulation check.
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Results

Experienced emotions. We expected that participants would report more anger in the

undesired vs the no undesired behaviour condition. An independent samples t-test (two-

tailed) confirmed this expectation (see Table 7). Thus, our manipulation of the behaviour’s

desirability was successful.

Hypotheses tests. The Person-Situation Interaction Hypothesis predicts an IER x Behav-

iour interaction, whereas the Person Hypothesis predicts an IER main effect on sympathy and

supportiveness. We regressed sympathy and supportiveness on behaviour (contrast coded;

-1 = control, 1 = undesired behaviour), IER (z-standardized), and the Behaviour x IER interac-

tion. Recalling undesired behaviour significantly reduced sympathy and supportiveness. IER

did not moderate this effect, but those who reported more IER also reported more sympathy

and supportiveness towards older persons (for statistics, see Table 8). Thus, the present find-

ings again supported the Person but not the Person-Situation Interaction Hypothesis.

The present findings also again supported our mediation hypothesis. Following the same

procedure as in Studies 1 and 2, we found a significant indirect effect of IER (z-stand.) on sup-

portiveness via sympathy, B = 0.10, SEBoot = 0.03, CI95%[0.05, 0.16].

Discussion

This study replicated the previous studies using a different manipulation of outgroup behav-

iour to ensure the behaviour’s personal relevance to participants. The effects of our behaviour

Table 7. Descriptive statistics, independent samples t-test results (two-tailed), and correlations between measures, N = 374, Study 4.

Control

M(SD)
n = 179

UDB

M(SD)
n = 195

t(372) p MDiff CI95% [Mdiff] 2. 3. 4.

LL UL

Anger 1.25(0.74) 5.48(1.43) -36.27a < .001 -4.23 -4.46 -4.00 .03 -.12* -.20***
IER 4.52(1.18) 4.61(1.08) -0.74 .463 -0.09 -0.32 0.14 .20*** .21***
sympathy 4.87(1.22) 4.56(1.23) 2.42 .016 0.31 0.06 0.56 .54***
supportiveness 4.88(0.91) 4.52(0.97) 3.70 < .001 0.36 0.17 0.55

UDB = Undesired Behaviour, LL = Lower Limit, UL = Upper Limit.

*** p< .001

* p< .05
† p< .10.
adf anger = 296.53.

https://doi.org/10.1371/journal.pone.0296520.t007

Table 8. Results of regression analyses, Study 4, N = 374.

Criterion Predictor B SE β t* p CI95% (B)
LL UL

Sympathy IER 0.26 0.06 0.21 4.17 < .001 0.14 0.38

Behaviour -0.16 0.06 -0.13 -2.63 .009 -0.29 -0.04

IER x Behaviour -0.004 0.06 -0.003 -0.06 .951 -0.13 0.12

Supportiveness IER 0.21 0.05 0.22 4.32 < .001 0.11 0.30

Behaviour -0.19 0.05 -0.20 -3.95 < .001 -0.28 -0.09

IER x Behaviour 0.01 0.05 0.01 0.25 .803 -0.08 0.11

LL = Lower Limit, UL = Upper Limit.

*df for main effects: 371; df for interaction: 370.

https://doi.org/10.1371/journal.pone.0296520.t008
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manipulation on reported anger, sympathy, and supportiveness confirm that we successfully

created personal relevance. Thus, the present results suggest that the lack of support for the

Person-Situation Interaction Hypothesis is not due to low relevance of our manipulation.

Rather, IER might simply not moderate the effect of behaviour on sympathy and supportive-

ness but might colour people’s general outlook on outgroups instead. We ran an internal

meta-analysis to better judge how substantiated this interpretation is and how strong the pre-

dicted effects may be in the population. Moreover, as our Person Hypothesis could be con-

strued as implying a null effect of the IER x Behaviour interaction, we supplemented this

meta-analysis with a Bayes Factor analysis based on the meta-analytical effects.

Meta-analytical summary of the present findings

We ran an internal random-effects meta-analysis with the R-package "metafor" [52]. Thereby,

we sought to obtain a better estimate of the true population effects. Moreover, it allows us to

better judge whether IER truly does not moderate the effect of behaviour. To base this analysis

on all data we had collected on our primary research question before we started writing this

manuscript, we also included the data from our preliminary study (see S1 File). We trans-

formed all regression weights (i.e., all Bs) into z-values and then into correlation coefficients r,
which we entered into metafor, using the appropriate settings to obtain unbiased estimates for

correlations and sampling variances. In case of Study 1, we used the regression weight of the

desirability contrast x IER interaction when testing the Person-Situation Interaction

Hypothesis.

Meta-analytical interaction effect as suggested by the Person-Situation

Interaction Hypothesis

For sympathy (see Fig 1, left), the meta-analytical effect size of the IER x Behaviour interaction

(-1 = control, 1 = undesired behaviour) was r = -0.04, SE = 0.03, z = -1.09, p = .277, CI95%[-

0.10, 0.03]. For supportiveness (see Fig 1, right), the IER x Behaviour interaction effect was

equally negligible, r = 0.02, SE = 0.03, z = 0.51, p = .613, CI95% [-0.05, 0.08]. Bayes Factor analy-

ses, using the procedure and code proposed by Wetzels and Wagenmakers [53] to compute

BF10 suggested that our data provide very strong evidence that there is no IER x Behaviour

Fig 1. Meta-analysis of the IER x Behaviour interaction effect on sympathy (left) and supportiveness (right), overall N = 984. For each study, we display the

point estimate for the focal effect (centre of each square), supplemented by a 95% confidence interval calculated around it. The respective values are given on

the right-hand side of the graphic. Square size reflects the respective estimate’s weight in computing the average effect based on a study’s sample size. The

diamond reflects the average effect size and its 95% confidence interval; the dashed, vertical line reflects the point on the x-axis indicative of a null effect.

https://doi.org/10.1371/journal.pone.0296520.g001
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interaction (BF10 sympathy = 0.05; BF10support = 0.03). Thus, our meta-analysis and the BF analy-

sis both suggest that there likely is no IER x Behaviour effect on either supportiveness or

sympathy.

Meta-analytical IER main effect as suggested by the Person Hypothesis

The meta-analytical main effect of IER on sympathy (see Fig 2, left) was in the small-to-

medium range, r = 0.23, SE = 0.04, z = 5.89, p< .001, CI95% [0.15, 0.31]. The meta-analytical

main effect of IER on supportiveness (see Fig 2, right) was likewise in this range, r = 0.22,

SE = 0.05, z = 4.19 p< .001, CI95% [0.12, 0.33]. Thus, despite the heterogeneity in the individual

studies, there likely are small-to-medium, positive IER-sympathy and IER-supportiveness rela-

tionships on a population level. Bayes Factor analyses corroborate this interpretation and sug-

gest that our data provide decisive evidence in favour of the Person Hypothesis (BF10 sympathy

> 100; BF10 supportiveness > 100).

General discussion

Negative emotions can prolong and exacerbate intergroup conflicts [e.g., 8,10,11]. Conse-

quently, recent research has increasingly focused on how emotion regulation might improve

intergroup relations by reducing negative emotions like anger and fostering positive emotions

like hope and sympathy (for a review, see, e.g., [15]). One emotion regulation strategy posi-

tively related to outgroup-directed sympathy and, in turn, supportiveness is IER [4]. We set

out to test how generalisable this relation is and how it can be explained as this was, to date,

unclear.

Across four studies using different methods and outgroups, we consistently found a positive

relation between interindividual differences in IER and outgroup-directed supportiveness,

mediated via sympathy for the outgroup in question. These findings align with previous

research by Roth and colleagues [4], point to their generalizability, and extend them in two

meaningful ways. First, where prior research assessed trait sympathy [4], we showed that IER

also relates to sympathy for—and consequently supportiveness towards—specific outgroups.

Second, the present research provides insights into two possible explanations for this positive

relationship.

Fig 2. Meta-analysis of the IER main effect on sympathy (left) and supportiveness (right), overall N = 1090. For each study, we display the point estimate for

the focal effect (centre of each square), supplemented by a 95% confidence interval calculated around it. The respective values are given on the right-hand side

of the graphic. Square size reflects the respective estimate’s weight in computing the average effect based on a study’s sample size. The diamond reflects the

average effect size and its 95% confidence interval; the dashed, vertical line reflects the point on the x-axis indicative of a null effect.

https://doi.org/10.1371/journal.pone.0296520.g002

PLOS ONE Ier relates to prosocial responding to outgroups

PLOS ONE | https://doi.org/10.1371/journal.pone.0296520 January 5, 2024 19 / 25

https://doi.org/10.1371/journal.pone.0296520.g002
https://doi.org/10.1371/journal.pone.0296520


The first explanation is that interindividual differences in IER shape individuals’ reactions

to a concrete situation. IER might mitigate the negative effects undesired (vs not undesired)

outgroup behaviour (likely causing negative emotions, e.g., [54]) has on sympathy and sup-

portiveness towards this outgroup. Specifically, people high in IER should strive to understand

their emotions’ sources and, thus, be less likely to fall prey to the automatic action tendencies

associated with their emotions that would normally prevent them from experiencing sympathy

(e.g., [7]). Hence, while facing undesired behaviour by outgroup members should lead to low

sympathy for and supportiveness towards this outgroup, this effect should be weaker the

higher a person is in IER (i.e., IER should interact with outgroup behaviour; Person-Situation
Interaction Hypothesis). However, the present research does not support this hypothesis. One

might suspect that this lack of evidence is due to low relevance of our materials to participants

and, thus, the absence of emotions that required regulation. Given that we found strong effects

on reported situative emotions in Studies 1 and 3 and even used a recall of self-relevant situa-

tions in Study 4, however, this explanation seems unlikely. Considering the size of the effect

estimates from the meta-analysis and the results of the BF analysis, this lack of support for the

Person-Situation Interaction Hypothesis also is clearly not due to limited statistical power but

rather to there being no relevant effect in the current heterogeneous set of studies.

Instead, our research suggests that the IER—supportiveness relation can be explained by

IER colouring people’s general outlook on the outgroup or intergroup relations. IER entails

(consistently) attending to one’s own emotions, which might make it more likely that attention

is also (consistently) devoted to others’ emotions (Person Hypothesis; 21). In line with this

idea, our studies showed a positive relationship between interindividual differences in IER and

sympathy as well as supportiveness towards an outgroup, regardless of the situation at hand.

We deem it a major strength of the present research that we found consistent evidence of

this relationship using very different target outgroups. Regardless of the outgroup participants

faced in the present research, the higher they were in IER, the more sympathy for and support-

iveness towards this outgroup they expressed. This points to the generalizability of our find-

ings. Moreover, it suggests that, next to reappraisal [e.g., 2], IER should also be considered as a

means of fostering intergroup reconciliation. After all, sympathy with the outgroup has been

argued to be an important driver of intergroup forgiveness and support for reconciliatory poli-

cies [e.g., 7,15]. Naturally, this requires effective IER-trainings, which might be difficult to

implement considering that we did not find IER to affect reactions to situations eliciting nega-

tive emotions. Research suggests that changes in child-rearing practices and parents’ socialisa-

tion strategies might be needed [e.g., 4,25] to foster IER. Using IER to improve intergroup

relations, thus, seems to require a long-term approach.

Nonetheless, a second strength of our research is that we found a positive relationship

between interindividual differences in IER and sympathy as well as supportiveness indepen-

dent of the methodology used. Whereas Study 1 used short clips from news broadcasts, Studies

2 and 3 used vignettes describing relatively commonplace occurrences and observations, and

Study 4 used a guided recall procedure. This again speaks in favour of the present findings’

generalizability. Moreover, it suggests that IER might not only be related to more positive

intergroup behaviour in exceptional situations like the so-called refugee crisis or violent con-

flicts such as the conflict between Israel and Palestine but also in everyday intergroup

interactions.

Finally, the statistical power of our studies warrants discussion. Given that the power analy-

ses we used to determine sample size a priori did not fully reflect the analyses we interpreted

herein, we used two approaches to address power. First, we used sensitivity analyses, which

suggested that our samples were large enough to detect effects between r = 0.14 and r = 0.22

with 80% power. Comparing empirical effect sizes with the smallest detectable effect size
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reveals that only Study 1 was underpowered to detect the IER-main effect, while the other

studies were adequately powered. Second, as all studies individually were underpowered to

detect an IER x Behaviour interaction, we conducted an internal meta-analysis and Bayes Fac-

tor analyses. Both show that our studies did not fail to show this effect due to a lack of power.

Rather, they imply that a Person x Situation interaction is unlikely to underly the link between

interindividual differences in IER and sympathy as well as supportiveness. In sum, our studies

appear to have been adequately powered to detect the main effect (that, according to the Bayes

Factor analysis, likely exists). At the same time, our results suggest that powering a study to

detect an IER x Behaviour interaction will require very large samples to have a chance of

detecting an effect of negligible practical relevance (that, according to the Bayes Factor analy-

sis, is unlikely to exist).

Next to power, there are three further caveats to the present findings that open avenues for

future research. First, although we use the labels "main effect" and "mediation", we use them as

purely statistical terms. We cannot make any definitive claims concerning causality in the rela-

tion between IER and sympathy or supportiveness from the current studies. This is because we

assessed trait-like interindividual differences in IER. Based on prior studies experimentally

manipulating sympathy [e.g., 16,17], we would argue that reverse causation (i.e., greater sym-

pathy for the outgroup causing IER or greater supportiveness enhancing sympathy) is unlikely.

Nonetheless, we cannot rule out effects of potential confounding variables in the present

research. Future research investigating the benefits of IER, thus, should follow the rigorous

experimental causal chain design [55]. This requires experimentally inducing IER and testing

the effects of this manipulation on sympathy (but see above for potential difficulties). In a sec-

ond step, sympathy could be manipulated to test whether increases in this variable are indeed

the reason why IER is positively related to supportiveness.

That we assessed (trait-like) interindividual differences in IER is also tied to the second

caveat that needs to be considered when interpreting the present findings. While we find a

consistent positive relationship between IER and prosocial responding, the process underlying

this relationship remains unclear. In our theoretical introduction, we proposed that IER may

be associated with a stable emotional sentiment characterised by sympathy. Halperin and Pli-

skin [30] argue that such sentiments emerge when patterns of emotional reactions become

ingrained in an individual’s behaviour due to the same target repeatedly eliciting the same

emotions, which, in turn, repeatedly cause the same response. Those high in IER should

repeatedly experience sympathy (for outgroups) because they allow themselves to experience

also potentially unpleasant emotions such as sorrow and concern for others and might be

more motivated to take others’ perspectives [24]. By exploring their emotions’ source, they

should, in turn, become more likely to realise that outgroup members’ plight causes their emo-

tions and that they value others’ welfare. For this process to occur, however, IER needs to (at

least initially) be used in interactions with outgroup members, for which we found no support

in the present research. The "book-keeping model" of stereotype change [56] implies that this

might be because we used outgroups for which pre-defined stereotypes and attitudes already

existed. Hence, future research might want to use outgroups towards which no prior attitudes

exist to put our two hypotheses to an even more rigorous test. Alternatively, it might prove

insightful to confront participants repeatedly with (not) undesired behaviour by the same

group and test whether changes in their responses over time depend on IER. Thereby, we

could further improve our understanding of the role IER may play in fostering positive inter-

group relations.

Lastly, our focus on intergroup conflicts led us to focus exclusively on how IER relates to

sympathy and supportiveness for outgroup members. Viewed against the backdrop of a sub-

stantial body of research showing a so-called sympathy-gap (i.e., individuals reporting greater
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sympathy for ingroup than outgroup members; for reviews, see [17,32]), this raises the ques-

tion: Could IER reduce this gap? We propose that the answer is likely to be “yes”. This proposi-

tion rests on the robust, positive relationship between interindividual differences in IER and

outgroup directed sympathy we found herein and on the idea that directing would-be sympa-

thizers’ attention to mental states of outgroup members might help reduce intergroup sympa-

thy biases [57]. However, given that we did not assess sympathy for the ingroup in our studies,

future research is needed to test our proposition empirically.

To conclude, the present work aligns with the growing body of research focused on emo-

tion regulation in the context of intergroup conflicts (for an overview, see [15]) and extends it

in three meaningful ways. First, it focuses on an emotion regulation strategy that has, to date,

rarely been investigated in intergroup conflicts: integrative emotion regulation. Second, it

shows that this strategy is not only related to generalised sympathy, as previous work suggests

[4] but also to sympathy (and consequently supportiveness) towards specific outgroups. Third,

it sheds light on two previously untested possible explanations for the positive relation between

IER and outgroup-directed sympathy and supportiveness. The present findings suggest that

this positive relationship is not due to IER shaping responses to outgroups in a concrete situa-

tion. Rather, it seems to reflect a general tendency to respond with supportiveness and sympa-

thy among those high in IER. Thereby, we address the prominent question of how

interindividual differences and situations jointly shape a person’s behaviour.

Supporting information

S1 File. Results of additional analyses. Reports findings of pre-registered analyses (if not

already included in main manuscript) and analyses based on the full samples.

(DOCX)

Acknowledgments

The authors would like to thank their German research assistants and students for their help

in preparing the studies and collecting the data.

Author Contributions

Conceptualization: Lara Ditrich, Guy Roth, Kai Sassenberg.

Data curation: Lara Ditrich, Jonas Reinhardt.

Formal analysis: Lara Ditrich, Jonas Reinhardt.

Funding acquisition: Guy Roth, Kai Sassenberg.

Investigation: Lara Ditrich, Jonas Reinhardt.

Methodology: Lara Ditrich, Kai Sassenberg.

Project administration: Lara Ditrich.

Validation: Kai Sassenberg.

Visualization: Lara Ditrich.

Writing – original draft: Lara Ditrich.

Writing – review & editing: Lara Ditrich, Jonas Reinhardt, Guy Roth, Kai Sassenberg.

PLOS ONE Ier relates to prosocial responding to outgroups

PLOS ONE | https://doi.org/10.1371/journal.pone.0296520 January 5, 2024 22 / 25

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0296520.s001
https://doi.org/10.1371/journal.pone.0296520


References
1. Halperin E, Pliskin R, Saguy T, Liberman V, Gross JJ. Emotion Regulation and the Cultivation of Politi-

cal Tolerance: Searching for a New Track for Intervention. Journal of Conflict Resolution. 2014; 58:

1110–1138. https://doi.org/10.1177/0022002713492636

2. Halperin E, Gross JJ. Intergroup anger in intractable conflict: Long-term sentiments predict anger

responses during the Gaza War. Group Processes & Intergroup Relations. 2011; 14: 477–488. https://

doi.org/10.1177/1368430210377459

3. Eisenberg N, Eggum ND, Di Giunta L. Empathy-Related Responding: Associations with Prosocial

Behavior, Aggression, and Intergroup Relations: Empathy-Related Responding. Social Issues and Pol-

icy Review. 2010; 4: 143–180. https://doi.org/10.1111/j.1751-2409.2010.01020.x PMID: 21221410

4. Roth G, Shane N, Kanat-Maymon Y. Empathising with the enemy: emotion regulation and support for

humanitarian aid in violent conflicts. Cognition and Emotion. 2017; 31: 1511–1524. https://doi.org/10.

1080/02699931.2016.1237348 PMID: 27690743

5. Benita M, Levkovitz T, Roth G. Integrative emotion regulation predicts adolescents’ prosocial behavior

through the mediation of empathy. Learning and Instruction. 2017; 50: 14–20. https://doi.org/10.1016/j.

learninstruc.2016.11.004

6. Roth G, Assor A, Niemiec CP, Ryan RM, Deci EL. The emotional and academic consequences of

parental conditional regard: Comparing conditional positive regard, conditional negative regard, and

autonomy support as parenting practices. Developmental Psychology. 2009; 45: 1119–1142. https://

doi.org/10.1037/a0015272 PMID: 19586183

7. Ryan RM, Deci EL, Grolnick WS, La Guardia JG. The significance of autonomy and autonomy support

in psychological development and psychopathology. Developmental psychopathology: Theory and

method, Vol 1, 2nd ed. Hoboken, NJ, US: John Wiley & Sons, Inc.; 2006. pp. 795–849.

8. Tam T, Hewstone M, Cairns E, Tausch N, Maio G, Kenworthy J. The Impact of Intergroup Emotions on

Forgiveness in Northern Ireland. Group Processes & Intergroup Relations. 2007; 10: 119–136. https://

doi.org/10.1177/1368430207071345

9. Fehr R, Gelfand MJ, Nag M. The road to forgiveness: A meta-analytic synthesis of its situational and

dispositional correlates. Psychological Bulletin. 2010; 136: 894–914. https://doi.org/10.1037/a0019993

PMID: 20804242

10. Cheung-Blunden V, Blunden B. The emotional construal of war: Anger, fear, and other negative emo-

tions. Peace and Conflict: Journal of Peace Psychology. 2008; 14: 123–149. https://doi.org/10.1080/

10781910802017289

11. Halperin E. Emotional barriers to peace: Emotions and public opinion of Jewish Israelis about the peace

process in the Middle East. Peace and Conflict: Journal of Peace Psychology. 2011; 17: 22–45. https://

doi.org/10.1080/10781919.2010.487862

12. Cohen-Chen S, Crisp RJ, Halperin E. Perceptions of a Changing World Induce Hope and Promote

Peace in Intractable Conflicts. Pers Soc Psychol Bull. 2015; 41: 498–512. https://doi.org/10.1177/

0146167215573210 PMID: 25713171

13. Myers MW, Laurent SM, Hodges SD. Perspective taking instructions and self-other overlap: Different

motives for helping. Motiv Emot. 2014; 38: 224–234. https://doi.org/10.1007/s11031-013-9377-y

14. Batson CD, Batson JG, Todd RM, Brummett BH, Shaw LL, Aldeguer CMR. Empathy and the collective

good: Caring for one of the others in a social dilemma. Journal of Personality and Social Psychology.

1995; 68: 619–631. https://doi.org/10.1037/0022-3514.68.4.619

15. Čehajić-Clancy S, Goldenberg A, Gross JJ, Halperin E. Social-Psychological Interventions for Inter-

group Reconciliation: An Emotion Regulation Perspective. Psychological Inquiry. 2016; 27: 73–88.

https://doi.org/10.1080/1047840X.2016.1153945

16. Dovidio JF, Johnson JD, Gaertner SL, Pearson AR, Saguy T, Ashburn-Nardo L. Empathy and inter-

group relations. In: Mikulincer M, Shaver PR, editors. Prosocial motives, emotions, and behavior: The

better angels of our nature. Washington: American Psychological Association; 2010. pp. 393–408.

https://doi.org/10.1037/12061-020

17. Klimecki OM. The Role of Empathy and Compassion in Conflict Resolution. Emotion Review. 2019; 11:

310–325. https://doi.org/10.1177/1754073919838609

18. Batson CD, Ahmad NY. Using Empathy to Improve Intergroup Attitudes and Relations. Social Issues

Policy Review. 2009; 3: 141–177. https://doi.org/10.1111/j.1751-2409.2009.01013.x

19. Batson CD, Sager K, Garst E, Kang M, et al. Is empathy-induced helping due to self-other merging?

Journal of Personality and Social Psychology. 1997; 73: 495–509. https://doi.org/10.1037/0022-3514.

73.3.495

PLOS ONE Ier relates to prosocial responding to outgroups

PLOS ONE | https://doi.org/10.1371/journal.pone.0296520 January 5, 2024 23 / 25

https://doi.org/10.1177/0022002713492636
https://doi.org/10.1177/1368430210377459
https://doi.org/10.1177/1368430210377459
https://doi.org/10.1111/j.1751-2409.2010.01020.x
http://www.ncbi.nlm.nih.gov/pubmed/21221410
https://doi.org/10.1080/02699931.2016.1237348
https://doi.org/10.1080/02699931.2016.1237348
http://www.ncbi.nlm.nih.gov/pubmed/27690743
https://doi.org/10.1016/j.learninstruc.2016.11.004
https://doi.org/10.1016/j.learninstruc.2016.11.004
https://doi.org/10.1037/a0015272
https://doi.org/10.1037/a0015272
http://www.ncbi.nlm.nih.gov/pubmed/19586183
https://doi.org/10.1177/1368430207071345
https://doi.org/10.1177/1368430207071345
https://doi.org/10.1037/a0019993
http://www.ncbi.nlm.nih.gov/pubmed/20804242
https://doi.org/10.1080/10781910802017289
https://doi.org/10.1080/10781910802017289
https://doi.org/10.1080/10781919.2010.487862
https://doi.org/10.1080/10781919.2010.487862
https://doi.org/10.1177/0146167215573210
https://doi.org/10.1177/0146167215573210
http://www.ncbi.nlm.nih.gov/pubmed/25713171
https://doi.org/10.1007/s11031-013-9377-y
https://doi.org/10.1037/0022-3514.68.4.619
https://doi.org/10.1080/1047840X.2016.1153945
https://doi.org/10.1037/12061-020
https://doi.org/10.1177/1754073919838609
https://doi.org/10.1111/j.1751-2409.2009.01013.x
https://doi.org/10.1037/0022-3514.73.3.495
https://doi.org/10.1037/0022-3514.73.3.495
https://doi.org/10.1371/journal.pone.0296520


20. Batson CD, Chang J, Orr R, Rowland J. Empathy, Attitudes, and Action: Can Feeling for a Member of a

Stigmatized Group Motivate One to Help the Group? Pers Soc Psychol Bull. 2002; 28: 1656–1666.

https://doi.org/10.1177/014616702237647

21. Gross JJ. Emotion Regulation: Current Status and Future Prospects. Psychological Inquiry. 2015; 26:

1–26. https://doi.org/10.1080/1047840X.2014.940781

22. Halperin E, Porat R, Tamir M, Gross JJ. Can Emotion Regulation Change Political Attitudes in Intracta-

ble Conflicts? From the Laboratory to the Field. Psychol Sci. 2013; 24: 106–111. https://doi.org/10.

1177/0956797612452572 PMID: 23211565

23. Roth G, Shahar B-H, Zohar-Shefer Y, Benita M, Moed A, Bibi U, et al. Benefits of emotional integration

and costs of emotional distancing. Journal of Personality. 2018; 86: 919–934. https://doi.org/10.1111/

jopy.12366 PMID: 29222933

24. Benita M. Freedom to feel: A self-determination theory account of emotion regulation. Soc Personal

Psychol Compass. 2020; 14. https://doi.org/10.1111/spc3.12563

25. Ochsner KN, Gross JJ. Cognitive Emotion Regulation: Insights From Social Cognitive and Affective

Neuroscience. Curr Dir Psychol Sci. 2008; 17: 153–158. https://doi.org/10.1111/j.1467-8721.2008.

00566.x PMID: 25425765

26. Houle I, Philippe FL. Is the negative always that bad? Or how emotion regulation and integration of neg-

ative memories can positively affect well-being. J Pers. 2020; 88: 965–977. https://doi.org/10.1111/

jopy.12544 PMID: 32145070

27. Roth G, Benita M, Amrani C, Shachar B-H, Asoulin H, Moed A, et al. Integration of negative emotional

experience versus suppression: Addressing the question of adaptive functioning. Emotion. 2014; 14:

908–919. https://doi.org/10.1037/a0037051 PMID: 24866531

28. Roth G, Assor A. The costs of parental pressure to express emotions: Conditional regard and autonomy

support as predictors of emotion regulation and intimacy. Journal of Adolescence. 2012; 35: 799–808.

https://doi.org/10.1016/j.adolescence.2011.11.005 PMID: 22230190

29. Shahar B-H, Kalman-Halevi M, Roth G. Emotion regulation and intimacy quality: The consequences of

emotional integration, emotional distancing, and suppression. Journal of Social and Personal Relation-

ships. 2019; 36: 3343–3361. https://doi.org/10.1177/0265407518816881

30. Halperin E, Pliskin R. Emotions and Emotion Regulation in Intractable Conflict: Studying Emotional Pro-

cesses Within a Unique Context: Emotional Processes within a Unique Context. Political Psychology.

2015; 36: 119–150. https://doi.org/10.1111/pops.12236

31. Batson CD, Turk CL, Shaw LL, Klein TR. Information function of empathic emotion: Learning that we

value the other’s welfare. Journal of Personality and Social Psychology. 1995; 68: 300–313. https://doi.

org/10.1037/0022-3514.68.2.300

32. Cikara M, Bruneau E, Van Bavel JJ, Saxe R. Their pain gives us pleasure: How intergroup dynamics

shape empathic failures and counter-empathic responses. Journal of Experimental Social Psychology.

2014; 55: 110–125. https://doi.org/10.1016/j.jesp.2014.06.007 PMID: 25082998

33. Johnson JD, Ashburn-Nardo L, Vincent Spicer C, Dovidio JF. The role of Blacks’ discriminatory expec-

tations in their prosocial orientations toward whites and blacks. Journal of Experimental Social Psychol-

ogy. 2008; 44: 1498–1505. https://doi.org/10.1016/j.jesp.2008.07.001

34. Goetz JL, Keltner D, Simon-Thomas E. Compassion: An evolutionary analysis and empirical review.

Psychological Bulletin. 2010; 136: 351–374. https://doi.org/10.1037/a0018807 PMID: 20438142

35. Porat R, Halperin E, Tamir M. What we want is what we get: Group-based emotional preferences and

conflict resolution. Journal of Personality and Social Psychology. 2016; 110: 167–190. https://doi.org/

10.1037/pspa0000043 PMID: 26785061

36. Tam T, Hewstone M, Kenworthy JB, Cairns E, Marinetti C, Geddes L, et al. Postconflict Reconciliation:

Intergroup Forgiveness and Implicit Biases in Northern Ireland. J Social Issues. 2008; 64: 303–320.

https://doi.org/10.1111/j.1540-4560.2008.00563.x

37. Van Zomeren M, d’Amore C, Pauls IL, Shuman E, Leal A. The Intergroup Value Protection Model: A

Theoretically Integrative and Dynamic Approach to Intergroup Conflict Escalation in Democratic Socie-

ties. Pers Soc Psychol Rev. 2023; 10888683231192120. https://doi.org/10.1177/10888683231192120

PMID: 37667857

38. Halperin E, Sharvit K, Gross JJ. Emotion and emotion regulation in intergroup conflict: An appraisal-

based framework. Intergroup conflicts and their resolution: A social psychological perspective. New

York, NY, US: Psychology Press; 2011. pp. 83–103. https://doi.org/10.4324/9780203834091

39. Moeschberger SL, Dixon DN, Niens U, Cairns E. Forgiveness in Northern Ireland: A Model for Peace in

the Midst of the “Troubles”. Peace and Conflict: Journal of Peace Psychology. 2005; 11: 199–214.

https://doi.org/10.1207/s15327949pac1102_5

PLOS ONE Ier relates to prosocial responding to outgroups

PLOS ONE | https://doi.org/10.1371/journal.pone.0296520 January 5, 2024 24 / 25

https://doi.org/10.1177/014616702237647
https://doi.org/10.1080/1047840X.2014.940781
https://doi.org/10.1177/0956797612452572
https://doi.org/10.1177/0956797612452572
http://www.ncbi.nlm.nih.gov/pubmed/23211565
https://doi.org/10.1111/jopy.12366
https://doi.org/10.1111/jopy.12366
http://www.ncbi.nlm.nih.gov/pubmed/29222933
https://doi.org/10.1111/spc3.12563
https://doi.org/10.1111/j.1467-8721.2008.00566.x
https://doi.org/10.1111/j.1467-8721.2008.00566.x
http://www.ncbi.nlm.nih.gov/pubmed/25425765
https://doi.org/10.1111/jopy.12544
https://doi.org/10.1111/jopy.12544
http://www.ncbi.nlm.nih.gov/pubmed/32145070
https://doi.org/10.1037/a0037051
http://www.ncbi.nlm.nih.gov/pubmed/24866531
https://doi.org/10.1016/j.adolescence.2011.11.005
http://www.ncbi.nlm.nih.gov/pubmed/22230190
https://doi.org/10.1177/0265407518816881
https://doi.org/10.1111/pops.12236
https://doi.org/10.1037/0022-3514.68.2.300
https://doi.org/10.1037/0022-3514.68.2.300
https://doi.org/10.1016/j.jesp.2014.06.007
http://www.ncbi.nlm.nih.gov/pubmed/25082998
https://doi.org/10.1016/j.jesp.2008.07.001
https://doi.org/10.1037/a0018807
http://www.ncbi.nlm.nih.gov/pubmed/20438142
https://doi.org/10.1037/pspa0000043
https://doi.org/10.1037/pspa0000043
http://www.ncbi.nlm.nih.gov/pubmed/26785061
https://doi.org/10.1111/j.1540-4560.2008.00563.x
https://doi.org/10.1177/10888683231192120
http://www.ncbi.nlm.nih.gov/pubmed/37667857
https://doi.org/10.4324/9780203834091
https://doi.org/10.1207/s15327949pac1102%5F5
https://doi.org/10.1371/journal.pone.0296520


40. Brockman R, Ciarrochi J, Parker P, Kashdan T. Emotion regulation strategies in daily life: mindfulness,

cognitive reappraisal and emotion suppression. Cognitive Behaviour Therapy. 2017; 46: 91–113.

https://doi.org/10.1080/16506073.2016.1218926 PMID: 27684649

41. McMahon TP, Naragon-Gainey K. Ecological validity of trait emotion regulation strategy measures.

Psychological Assessment. 2020; 32: 796–802. https://doi.org/10.1037/pas0000827 PMID: 32309970

42. IBM Corp. IBM SPSS Statistics. IBM Corp.; 2017.

43. Faul F, Erdfelder E, Lang A-G, Buchner A. G*Power 3: A flexible statistical power analysis program for

the social, behavioral, and biomedical sciences. Behavior Research Methods. 2007; 39: 175–191.

https://doi.org/10.3758/bf03193146 PMID: 17695343

44. Medialab Jarvis B. 2016.

45. Batson CD. The altruism question: Toward a social-psychological answer. Hillsdale, NJ, USA: Erl-

baum; 1991.

46. de Vos B, van Zomeren M, Gordijn EH, Postmes T. The Communication of “Pure” Group-Based Anger

Reduces Tendencies Toward Intergroup Conflict Because It Increases Out-Group Empathy. Pers Soc

Psychol Bull. 2013; 39: 1043–1052. https://doi.org/10.1177/0146167213489140 PMID: 23709041

47. Hayes AF. Introduction to mediation, moderation, and conditional process analysis: a regression-based

approach. Second edition. New York: Guilford Press; 2018.

48. Leiner D. SoSci Survey. 2019. Available: https://www.soscisurvey.de.

49. Muthén LK, Muthén BO. Mplus User’s Guide. Eighth Edition. Los Angeles, CA, USA: Muthén &

Muthén; 1998.

50. Preacher KJ, Zyphur MJ, Zhang Z. A general multilevel SEM framework for assessing multilevel media-

tion. Psychological Methods. 2010; 15: 209–233. https://doi.org/10.1037/a0020141 PMID: 20822249

51. Westfall J, Yarkoni T. Statistically Controlling for Confounding Constructs Is Harder than You Think.

Tran US, editor. PLoS ONE. 2016; 11: e0152719. https://doi.org/10.1371/journal.pone.0152719 PMID:

27031707

52. Viechtbauer W. Conducting Meta-Analyses in R with the metafor Package. J Stat Soft. 2010; 36.

https://doi.org/10.18637/jss.v036.i03

53. Wetzels R, Wagenmakers E-J. A default Bayesian hypothesis test for correlations and partial correla-

tions. Psychon Bull Rev. 2012; 19: 1057–1064. https://doi.org/10.3758/s13423-012-0295-x PMID:

22798023

54. Roseman IJ. Cognitive determinants of emotion—a structural theory. In: Shaver P, editor. Review of

Personality and Social Psychology. Beverly Hills, CA, USA: Sage Publications; 1984. pp. 11–36.

55. Spencer SJ, Zanna MP, Fong GT. Establishing a causal chain: Why experiments are often more effec-

tive than mediational analyses in examining psychological processes. Journal of Personality and Social

Psychology. 2005; 89: 845–851. https://doi.org/10.1037/0022-3514.89.6.845 PMID: 16393019

56. Weber R, Crocker J. Cognitive processes in the revision of stereotypic beliefs. Journal of Personality

and Social Psychology. 1983; 45: 961–977. https://doi.org/10.1037/0022-3514.45.5.961

57. Behler AMC, Berry DR. Closing the empathy gap: A narrative review of the measurement and reduction

of parochial empathy. Social & Personality Psych. 2022; 16: e12701. https://doi.org/10.1111/spc3.

12701

PLOS ONE Ier relates to prosocial responding to outgroups

PLOS ONE | https://doi.org/10.1371/journal.pone.0296520 January 5, 2024 25 / 25

https://doi.org/10.1080/16506073.2016.1218926
http://www.ncbi.nlm.nih.gov/pubmed/27684649
https://doi.org/10.1037/pas0000827
http://www.ncbi.nlm.nih.gov/pubmed/32309970
https://doi.org/10.3758/bf03193146
http://www.ncbi.nlm.nih.gov/pubmed/17695343
https://doi.org/10.1177/0146167213489140
http://www.ncbi.nlm.nih.gov/pubmed/23709041
https://www.soscisurvey.de
https://doi.org/10.1037/a0020141
http://www.ncbi.nlm.nih.gov/pubmed/20822249
https://doi.org/10.1371/journal.pone.0152719
http://www.ncbi.nlm.nih.gov/pubmed/27031707
https://doi.org/10.18637/jss.v036.i03
https://doi.org/10.3758/s13423-012-0295-x
http://www.ncbi.nlm.nih.gov/pubmed/22798023
https://doi.org/10.1037/0022-3514.89.6.845
http://www.ncbi.nlm.nih.gov/pubmed/16393019
https://doi.org/10.1037/0022-3514.45.5.961
https://doi.org/10.1111/spc3.12701
https://doi.org/10.1111/spc3.12701
https://doi.org/10.1371/journal.pone.0296520

