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ARTICLE INFO ABSTRACT

Keywords: As stress levels rise globally, it is critical to understand whether stress promotes or inhibits prosocial behavior.
Stress The literature to date provides inconclusive evidence on this question. Here, we investigated whether the effects
Soctal behavior of stress on prosocial behavior depend on the interaction partner’s social role. Specifically, 121 young adults (59
E;(;ST()EE};Y men, 62 women, age range = 18 — 34 years) performed the Trier Social Stress Test for Groups (TSST-G) before
Interaction partner dividing resources among themselves and either another participant (i.e., a peer) or a TSST-G jury member (i.e.,
Situational demands the stressor). We found that participants behaved less prosocially toward a stress-inducing TSST-G jury member
compared to a peer across various behavioral measures (i.e., trust, trustworthiness, sharing, punishment).
Overall, our results suggest that individuals adapt their behavior toward others depending on the social role of
their interaction partner, behaving more prosocially toward potential allies than toward those who thwart social
goals. More broadly, our study highlights the importance of considering situational variables when examining

the effect of stress on prosocial behavior.

1. Introduction

When examining the effects of psychosocial stress on prosocial acts
toward others, researchers typically rely on two frameworks — the tend-
and-befriend hypothesis (Taylor, 2006; Taylor et al., 2000), which posits
that stressed individuals seek affiliative contact to collectively overcome
challenges and enhance survival, and the fight-or-flight theory (Cannon,
1932), which suggests that stressful situations perceived as threatening
induce avoidance or increased aggression as coping mechanisms (e.g.,
Alen et al., 2021; Nickels et al., 2017; Steinbeis et al., 2015; von Dawans
et al., 2012). However, recent meta-research suggests that stress does
not unilaterally promote or inhibit prosocial behavior (meta-analyses:
Nitschke et al., 2022; Chrusciel et al., 2024; reviews: Faber and Hausser,
2022; von Dawans et al., 2021). It therefore seems necessary to shift our
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research paradigm toward identifying individual and situational vari-
ables that moderate the behavioral effects of stress (e.g., Alen et al.,
2021; Hensel et al., 2022; Hovnanyan et al., 2022; Schweda et al.,
2019; Stahlecker and Hausser, 2025). The present study focuses on
such a key situational variable, namely the interaction partner.

From an early age, people selectively engage in prosocial behavior
toward others according to prior experiences, and gradually learn to use
prosocial acts strategically - for example, to enhance their reputation or
elicit reciprocal responses (for a review, see Grueneisen and Warneken,
2022). These observations can be successfully integrated in the current
theoretical framework by considering the modulatory effect of the
interaction partner’s social role: Whereas tend-and-befriend behaviors
under stress seem to be most effective when directed at peers who might
reciprocate (Taylor, 2006; Taylor et al., 2000), fight-or-flight behaviors
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can be effective when directed at the stressor (Cannon, 1932), such as a
judgmental, condescending boss.

In the present study, we aim to resolve the inconsistent effects of
stress on prosocial behavior by considering the modulating role of the
interaction partner’s social role. Specifically, we compared the effects of
acute psychosocial stress on behavior toward a peer and behavior to-
ward a stress-inducing social actor. For this purpose, 121 young adults
(59 men, 62 women, age range = 18 — 34 years) performed the Trier
Social Stress Test for Groups (TSST-G; von Dawans et al., 2011). Par-
ticipants then interacted either with additional participants (peer con-
dition) or the TSST-G jury who were the source of stress (stressor
condition; within-subject) in incentivized resource allocation games (see
von Dawans et al., 2012). We assumed that individuals adapt their
behavior under stress depending on the interaction partner’s social role,
and hypothesized that individuals would behave more prosocially in
interactions with another participant than with a TSST-G jury member.

2. Methods

The methods (materials, procedure, sample and exclusion criteria)
are described in detail in Oswald et al. (2026). In this short communi-
cation, we provide a summary of the core methods for this study.

2.1. Sample

An a priori power analysis (repeated measures ANOVA; f = 0.10;
alpha =.05; 1 — beta =.80; two measurements; correlation between
repeated measures =.65 based on pilot data) yielded a required sample
size of 140 participants. After excluding ten participants for drug intake
24 h before the experiment, three participants for revealing no stress
reactivity to the TSST-G, three participants who qualified as outliers
regarding the Positive Affect Negative Affect Schedule (Watson et al.,
1988) or the Premenstrual Symptoms Questionnaire (Ditzen et al.,
2011) when entering the experiment, two participants because of defi-
cient heart rate data, and two participants who failed to understand the
decision-making paradigm (for more details, see Oswald et al., 2026),
our final sample consisted of 121 individuals (59 men, 62 women, Mjge
= 23.64 years, SDage = 3.89). As the final sample was somewhat smaller
than the optimal sample size, we followed a reviewer’s suggestion and
conducted a post hoc sensitivity analysis. This analysis indicated that the
study was sufficiently powered (1 - beta =.80) to detect
small-to-medium effects of f = 0.11 or larger. Only individuals without
any neurological, neurodevelopmental, or psychiatric conditions and
without TSST experience could participate in our study. All were be-
tween the ages of 18 and 34 to control for possible age-related biological
confounders (Labuschagne et al., 2019). To ensure comparability with
the literature (such as von Dawans et al., 2019) and to control for po-
tential confounding effects of fluctuating gonadal steroids over the
menstrual cycle (e.g., Azulay et al., 2021; Klusmann et al., 2023), female
participants were invited to the laboratory during their luteal phase,
assessed by ovulation test strips. The study was designed following the
ethical principles of the Declaration of Helsinki, approved by the Ethics
Committee of Freiburg, and preregistered as a clinical trial at the
German Clinical Trials Register (RKS00027518; date of trial registra-
tion: 29/03/2022).

2.2. Procedure

First, participants filled out an online screening questionnaire. If all
criteria were met, they continued with an online questionnaire assessing
personality traits associated with prosociality. Women then were given
ovulation test strips to assess their luteal phase. The laboratory ap-
pointments took place in groups of four to six target participants and just
as many interaction partners. These interaction partners underwent the
same procedure as the target participants, but did not participate in the
TSST-G to avoid misery loves company effects (see von Dawans et al.,

Psychoneuroendocrinology 191 (2026) 107941

2012).

Participants first provided written informed consent. After present-
ing the instructions on the decision-making paradigm, participants
answered six control questions to ensure that they understood the rules.
Target participants then underwent a short stress reappraisal interven-
tion or a reading exercise unrelated to stress (for findings see Oswald
et al., 2026). Next, participants performed the TSST-G (von Dawans
et al., 2011), consisting of a 5-minute anticipation phase, a 12-minute
free speech task, and an 8-minute arithmetic task. The TSST-G jury
members had received special training to perform the TSST-G in a
standardized manner, gave no verbal or non-verbal feedback to the
participants during the tasks, and wore white coats to create a profes-
sional atmosphere. To control for potentially confounding effects of the
TSST-G jury members’ age and gender, all judges were young adults,
consistent with our participant sample, with the active judge always
male and the passive judge always female (Labuschagne et al., 2019).
After both TSST-G tasks, participants engaged in the social
decision-making paradigm, first with the additional participants (peer
condition) and then with the TSST-G jury (stressor condition) as interac-
tion partners. Neuroendocrine (cortisol levels via saliva samples), sub-
jective (subjectively perceived stress via visual analog scales), and
autonomic (heart rate via wireless chest heart rate transmitter) stress
responses were obtained throughout the experiment. Finally, partici-
pants were paid 40 € and their share based on their choices in the
dECiSiOH-l‘ﬁaking paradigm (Mtarget participants = 9.79, SDtarget participants =
1.06; Minteraction partners = 5.63, SDinteraction partners = 0.84). Female par-
ticipants were handed 5 € extra for each menstruation cycle in ovulation
testing.

2.3. Social decision-making paradigm

Participants played four rounds of the Trust, Trustworthiness,
Sharing, and Punishment Game (von Dawans et al., 2012), divided into
two sets that were presented after both of the TSST-G tasks. Both sets of
decisions were presented twice: First addressing another participant as
interaction partner, and then a randomly determined member of the
TSST-G jury. Interactions were presented in monetary units (100 mon-
etary units = 1 €) and had real financial consequences. In all 32 trials (16
trials with other participants, 16 trials with the TSST-G jury), partici-
pants were randomly assigned to another interaction partner and could
choose between a prosocial and egoistic option (e.g., option A: 15/15,
option B: 0/30). Participants were not informed about the interaction
partners’ decisions until the end of the experiment.

In the Trust/Trustworthiness Game, the first player could either keep
the provided monetary units or trust, which multiplied the provided
monetary units that were then transferred to the second player. The
second player could then keep the multiplied monetary units or behave
trustworthily, i.e., retransferring half of their resources to the first
player. Participants played both roles. In the Punishment Game, the first
player could choose between a fair versus unfair offer. In case of an
unfair offer, the second player could either accept the proposed distri-
bution or reject it, i.e., both players would receive no monetary units.
Participants always played as the second player. In the Sharing Game,
participants could choose a given share or keep all monetary units for
themselves (for more details, see Oswald et al., 2026). The applied
economic games constitute well-established (Nitschke et al., 2022;
Thielmann et al., 2021) and well-validated (e.g., Banerjee et al., 2021;
Binder et al., 2026) measures of prosocial behavior, while we still need
more evidence on retest-reliability (e.g., Safra et al., 2022).

2.4. Statistical analysis

First, we confirmed the robust stress response to the TSST-G using
ANOVAs with repeated measures for cortisol, subjective stress, and heart
rate. In the behavioral analysis, we investigated the effect of the inter-
action partner on the number of prosocial choices in the Trust,
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Trustworthiness, Sharing, and Punishment Game using ANOVAs with
repeated measures. To account for potential moderating effects of a
participant’s gender, we also calculated mixed ANOVAs. Unlike previ-
ous data analyzing interactions with peers only (Oswald et al., 2026), in
the present study there were two eigenvalues over Kaiser’s criterion of 1.
Consequently, we did not extract a prosociality index via a principal
component analysis. Given that the stress reappraisal intervention had
no main effect on prosocial behavior, we analyzed the interaction
partner’s effects on prosocial behavior by aggregating data from the
arousal reappraisal and control groups. Note separate analyses for both
conditions yielded the same findings for trust, trustworthiness, and
sharing (all ps < .020), but not punishment (parousal reappraisal =-006,
Dcontrol =-253). Furthermore, we calculated Pearson’s correlations be-
tween participants’ stress indicators (increase in cortisol, subjective
stress, and heart rate) and prosocial behavior, as well as difference
scores on trust, trustworthiness, sharing, and punishment choices to-
ward peers compared to the TSST-G jury members.

Trust
Number of prosocial decisions

peer stressor

Sharing
Number of prosocial decisions

peer stressor
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3. Results

First, ANOVAs with repeated measures revealed participants’ robust
psychobiological stress response to the TSST-G, with significant in-
creases over time in cortisol (F(1.97, 236.61) = 58.053, p < .001, nﬁ
= .326), subjective stress (F(3.99, 478.22) = 81.019, p < .001, 175
=.403), and heart rate (F(2.90, 347.13) = 371.301, p < .001, 715 =.756).
In the behavioral analyses, repeated-measures ANOVAs revealed that
participants exhibited more trust (Mpeer = 2.52, SDpeer = 1.38, Mistressor =
2.02, SDyressor = 1.51; F(1, 120) = 20.703, p < .001, 72 = .147), trust-
worthiness (Mpeer = 3.06, SDpeer = 1.22, Mgyressor = 2.40, SDgtressor =
1.50; F(1, 120) = 37.982, p < .001, ;112, = .240), and sharing (Mpeer =
2.83, SDpeer = 1.40, Mtressor = 2.27, SDstressor = 1.55; F(1, 120)
= 24.420, p < .001, ’71% = .169), and less punishment (Mpeer = 0.54,
SDpeer = 0.98, Mytressor = 0.74, SDgressor = 1.19; F(1, 120) = 8.173,
p=.005, 1112, =.064; see Fig. 1) when interacting with a peer compared to
a TSST-G jury member. These social-role effects on prosocial behavior
under stress were not additionally moderated by participants’ gender

B 1

Trustworthiness
Number of prosocial decisions

peer stressor

Punishment
Number of punishment decisions

: ]

peer

stressor

Fig. 1. Effect of the interaction partner’s social role on prosocial behavior under acute psychosocial stress. Findings shown for (A) Trust Game (p < .001), (B) Trust-
worthiness Game (p < .001), (C) Sharing Game (p < .001), and (D) Punishment Game (p = .005). Results are shown separately for interactions with a peer (other
participant in the lab, in grey) and the stressor (TSST-G jury member, in black). Data distribution is displayed with individual values for each participant and bar
charts including + one standard error of the mean. Darker dots represent several observations at the same position.
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(all ps > .394). Furthermore, we observed no associations between
participants’ psychobiological stress response and their difference scores
on trust, trustworthiness, sharing, and punishment choices toward peers
compared to the TSST-G jury (all ps > .168; for more details on the
correlations between participants’ psychobiological stress response and
prosocial behavior, see Table 1).

4. Discussion

This study investigated the effects of the interaction partner’s social
role on prosocial behavior under acute social evaluative stress. Partici-
pants performed the Trier Social Stress Test for Groups (TSST-G) and
then engaged in incentivized resource allocation games. These games
were played either with another participant (i.e., a peer) or with a TSST-
G jury member (i.e., an evaluator who was a source of stress). Partici-
pants exhibited higher levels of trust, trustworthiness, and sharing, and
lower levels of punishment toward peers than evaluators.

Our findings are consistent with the idea that stress per se does not
alter prosocial behavior, but that the effects depend on the social
context. In our study, participants under stress adapted their behavior
depending on their interaction partner’s social role, yielding medium-to-
large effect sizes (comparable in size with other studies on effects of
stress on prosocial behavior, see, for example, von Dawans et al., 2012).
Accordingly, Faber and Hausser (2022) suggested that individuals under
stress adjust their behavior based on the strategy most likely to help
them meet the needs triggered by the stressful situation. Applied to the
present study, demonstrating prosocial behavior toward peers — here,
additional participants — may raise the likelihood of getting reciprocal
help from a potential ally when needed. At the same time, resources
might be protected through defensive behavior when interacting with an
individual whose dominant behavior directly causes threat — here the
evaluative TSST-G jury members. In addition to these more practical
motives, the observed data are also consistent with psychological
theorizing: Cooperating with peers may help individuals strengthen
group affiliations (e.g., Markiewicz et al., 2001), and denying coopera-
tion from the TSST-G jury may help restore status after experiencing
helplessness and an aversive interaction in a subordinate role (e.g.,
Closson and Hymel, 2016).

Future research could take steps to further explore the influence of
the interaction partner’s social role in shaping stress effects on prosocial
behavior. First, including a no-stress control condition and decisions
toward a friendly panel (see Wiemers et al., 2012) could help determine
whether individuals exhibit less prosocial behavior exclusively toward
the stress-inducing TSST-G jury or any study experimental staff member
potentially perceived as occupying a more powerful role. As we found no
associations between participants’ psychobiological stress response and
their difference scores on prosocial decisions toward peers compared to
the TSST-G jury, it is conceivable that the observed social role effects
may - at least in part — reflect stress-independent differences in partic-
ipants’ relationships with the interaction partner. Including a no-stress
control condition may also help to clarify the stress effect’s direction,
by distinguishing whether interactions with a potential ally during stress
increase tend-and-befriend behavior, whether interactions with the
stress-inducing social actor decrease it, or whether both processes occur
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simultaneously. Given that even positive social interactions can elicit
physiological arousal (e.g., Peters et al., 2014), it remains unclear
whether interactions with an experimenter can ever be considered
entirely stress-free. Future research may therefore benefit from con-
trasting highly evaluative stress contexts with more affiliative,
low-evaluative interaction settings. Furthermore, future research could
solidify our findings on the effects of the interaction partner’s social role
by employing between-person designs. Such designs could help to con-
trol for potential demand effects, including potential effects of the
condition order, or participants assessing their decisions relative to one
another. Moreover, examining the neuroendocrine underpinnings of
social role effects could yield valuable insights. In particular, future
research could focus on oxytocin and testosterone, as these hormones
are involved in stress regulation (e.g., Heinrichs et al., 2003; Kutlikova
et al., 2020) and have been shown to modulate social behavior
depending on contextual factors and interaction partner characteristics
such as social status (e.g., Dreher et al., 2016; Losecaat Vermeer et al.,
2020; Wu et al., 2020), perceived threat (e.g., Schiller et al., 2023), or
group membership (e.g., Schiller et al., 2020). Second, incorporating
interactions with other participants undergoing the TSST-G (as opposed
to additional participants) could provide valuable insights into potential
“misery loves company” effects. Initial evidence suggests that in-
dividuals behave more prosocially toward those perceived as socially
closer (Margittai et al., 2015), alongside mixed effects of stress on
in-group favoritism (e.g., Schiller et al., 2023).

In sum, by demonstrating that people who experience an acute
stressor behave more prosocially toward a peer than toward an indi-
vidual who was the source of their stress, the present study emphasizes
the important role of the social actor one is interacting with when
analyzing behavioral stress effects. Our findings shed lights on the
multifaceted nature of the effects of stress on prosocial behavior
(Nitschke et al., 2022; von Dawans et al., 2021), and they will hopefully
inspire more research to further explore stress-related selective proso-
ciality and better understand the adaptive behavioral patterns under
acute stress in humans.
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Table 1
Correlations between psychobiological stress response and prosocial behavior.
Difference scores Trust Trustworthiness Sharing Punishment
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Increase cortisol r .020 -.011 -.066 -117 -.018 -.033 -.081 -.057 -197% -124 .085 147
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