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Social status mediates the
propagation of unfairness

Hyeran Kang?, JuYoung Kim?, Daeeun Kim? and Hackjin Kim**

!Laboratory of Social and Decision Neuroscience, School of Psychology, Korea University, Seoul,
Republic of Korea, 2Department of Psychology, Korea Army Academy at Yeongcheon,
Gyeongsangbuk-do, Republic of Korea

Fairness constitutes a cornerstone of social norms, emphasizing equal treatment
and equitable distribution in interpersonal relationships. Unfair treatment often
leads to direct responses and can spread to others through a phenomenon
known as pay-it-forward (PIF) reciprocity. This study examined how unfairness
spreads in interactions with new partners who have higher, equal, or lower
status than the participants. In the present study, participants (N = 47, all Korean)
were given either fair or unfair treatment in the first round of a dictator game.
They then allocated monetary resources among partners positioned at various
hierarchical levels in the second round. Our main goal was to determine if the
severity of inequity inflicted on new partners was influenced by their hierarchical
status. The results revealed an inclination among participants to act more
generously towards partners of higher ranking despite prior instances of unfair
treatment, whereas a tendency for harsher treatment was directed towards
those with lower ranking. The interaction between the fairness in the first round
(DG1) and the hierarchical status of the partner in the second round (DG2) was
significant, indicating that the effect of previous fairness on decision-making
differed depending on the ranking of the new partners. This study, therefore,
validates the presence of unfairness PIF reciprocity within hierarchical contexts.

KEYWORDS

pay-it-forward reciprocity, fairness, hierarchy, dictator game, economic decision-
making, sense of power, self-enhancement

1 Introduction

In Korea, the term “Taeoom,” meaning “burn to ashes,” specifically refers to the physical
and psychological bullying of newly employed nurses by senior nurses, a phenomenon that is
prominent in South Korea and represents a major unresolved issue (Hutchinson et al., 2009;
Seoetal,, 2012; Kim and Bae, 2020). This includes actions such as hostile comments, physical
violence, persistent criticism, social exclusion, and excessive task allocation (Seo et al., 2012;
Oh et al., 2016). The impact of such bullying extends beyond individual suffering, causing
depression, suicidal thoughts, post-traumatic stress disorder, and reduced job satisfaction,
which ultimately affects the entire organization (Yeun and Kwon, 2007; Kang and Yun, 2016;
Kim and Bae, 2020).

This issue is not unique to South Korea; similar phenomena are observed globally (Oh
et al., 2016). In Western contexts, the phenomenon mirrors “horizontal hostility” (Farrell,
2001; Bartholomew, 2006) or “lateral violence” (Griffin, 2004; Sheridan-Leos, 2008), illustrating
behaviors intended to harm, undermine, and belittle a target who is working at the same
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professional level (Sanner-Stichr and Ward-Smith, 2017) or peers
(Farrell, 2001), often referred to as “nurses eat their young”
(Bartholomew, 2006). Despite differing terminologies, both Tacoom
and horizontal hostility highlight the power imbalances between
senior and newly employed individuals, making it difficult for the
latter to defend themselves effectively (Johnson and Rea, 2009). This
cycle of maltreatment continues as victims become bullies when they
gain more power, creating a chain of downward unfairness (Cleary
et al., 2010; Walrafen et al., 2012; Choeng and Lee, 2016; Kang and
Yun, 2016).

Spreading experiences of fairness or unfairness to uninvolved
individuals has been revealed in numerous studies (Gray et al., 2014;
Hu et al,, 2015; Wu et al.,, 2015; Horita et al., 2016; Strang et al., 2016;
Zheng et al, 2017; Hu et al., 2018), where such phenomenon is
referred to as pay-it-forward (PIF) reciprocity or generalized
reciprocity (Nowak and Sigmund, 2005; Pfeiffer et al., 2005). PIF
reciprocity originally describes the spread of benevolence, where one’s
act of kindness can lead to acts of goodwill by the recipient and
forward in a chain (Brandt and Sigmund, 2004; Desteno et al., 20105
Chang et al., 2012). This behavior supports the maintenance of social
norms and a cooperative societies from an evolutionary perspective
(Nowak and Sigmund, 2005). This social value begins to develop
around the age of four, encouraging humans to extend their
cooperative behaviors to new social interactions from an early stage
of development (Leimgruber et al., 2014; Beeler-Duden and Vaish,
2020). Furthermore, the principle of pay-it-forward reciprocity
extends beyond physical interactions and is notably observed in
online environments, where users willingly share valuable information
for the benefit of the collective (Suri and Watts, 2011; Yang et al., 2020).

Recent studies have expanded this concept to include fairness-
related behaviors in both positive and negative contexts. Participants
who received unfair treatment behaved more selfishly to an innocent
third person, whereas those who experienced fair treatment in
previous interactions exhibited more generous behaviors toward
unrelated individuals (Wu et al., 2015; Strang et al., 2016; Hu et al.,
2018). Specifically, a fair split of money or labor (i.e., good task: rating
humorous stimuli vs. bad task: circling voxels in dense foreign text)
led to fair treatment to others, while greedy divisions resulted in unfair
treatment to others (Gray et al., 2014). However, the study by Capraro
and Marcelletti (2014) challenges this view by demonstrating that
good actions do not necessarily inspire subsequent good actions in
others. Their findings suggest that the spread of altruistic behavior
may not be as robust, adding complexity to our understanding of
generalized reciprocity (Capraro and Marcelletti, 2014). Moreover, the
extent of spreading unequal division was more significant than that of
fair splits in the dictator games, where a single trial consisted of two
games, and participants alternated between roles as a recipient and a
dictator (Hu et al., 2018). Therefore, principles such as “You scratch
my back and I will scratch someone else’s” (Binmore, 1994) and “You
pinch my finger and I will pinch someone elses” highlight the
transmission of socially undesirable behaviors like unfairness within
human society.

Social hierarchy is another factor that significantly influences
selfish motivations (Hoffman et al, 1994), immoral behaviors
(Lammers et al., 2010), and the acceptance of unfair offers from high-
status partners (Blue et al., 2016). If the proposer’s hierarchy is attained
through reasonable standard such as scoring high on a quiz rather
than random assignment, they are more likely to exhibit self-centered
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behaviors in ultimatum and dictator games (Hoffman et al., 1994). The
impact of social status on unfairness perception has been
demonstrated in prior research (Albrecht et al., 2013; Hu et al,, 2015).
Individuals endowed with higher status were more likely to reject
unfair offers than when endowed with low status (Hu et al., 2015), a
phenomenon described as the ‘entitlement effect’ (Hoffman et al.,
1994; Ball et al., 2001). This aligns with the observation that higher-
ranked individuals tend to express anger more freely and directly
when faced with negative events, while lower-ranked individuals are
more reluctant to do so due to the anticipated negative social feedback
(Petkanopoulou et al, 2019; Van Kleef and Lange, 2020). The
hierarchy of both the individual and their partner plays a crucial role
in decision-making processes, elucidating why individuals often
conform to the opinions and beliefs of higher-ranking individuals
(Galinsky et al., 2008; Hays and Goldstein, 2015; Qi et al., 2018). This
conformity leads to changes in prior beliefs to align with those of
high-ranking partners, particularly in public conditions where their
choices are observable (Kim et al., 2021).

Taken together, it can be inferred that socially unfavorable
elements, such as unfairness, could be transferred to others, and
individuals exhibit sensitivity towards hierarchy, inducing bias in
decisions based on both their own and others’ hierarchical
positions. However, less is known about unfairness pay-it-forward
reciprocity and a question remains regarding how participants
adjust their decisions toward unrelated partners with different
hierarchies based on their previous experiences of unfairness.
Building on prior findings, we hypothesize that individuals are
more likely to transmit unfairness to those of lower status than to
those of higher status.

To test our hypothesis, we employed a modified dictator game
consisting of two rounds with different partners in each round. In the
first round, participants acted as recipients receiving either a fair or
unfair monetary division from their partners. In the second round,
participants acted as dictators and decided how to distribute money
to new partners. The two distribution options included a fixed equal
payoff and an unfair distribution with random fluctuations from a
uniform distribution. During this round, information regarding the
partner’s hierarchical status — categorized as high, equal, or low
compared to the participant - was displayed on the screen.
Remarkably, the hierarchy of both the participants and their partners
was predetermined based on their performance in a prior cognitive
estimation task (Hays and Goldstein, 2015). The entire experimental
procedure was conducted on a metaverse platform, leveraging the
metaverse’s potential to enhance laboratory accessibility and facilitate
replicability (Gomez-Zard et al., 2023).

The primary objective of this study was to determine how a
partner’s hierarchical status influences the unfairness pay-it-forward
(PIF) reciprocity in the dictator game within metaverse-based
laboratory experiments. Based on prior research, we hypothesized
that participants would transmit unfairness to others after
experiencing unfair treatment themselves. Moreover, considering
that hierarchy could induce decision biases, we expected behavioral
changes based on the partner’s hierarchical status relative to the
participant: high, equal, or low. Specifically, after receiving an unfair
monetary division, participants might be inclined to retaliate against
uninvolved individuals, projecting their emotional distress onto
them, with this tendency being modulated by the subsequent
partners’ hierarchy. If the next partner’s status was higher than that

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1253831
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Kang et al.

of the participant, we predicted that the participant would distribute
more money despite previous unfair treatment, whereas they would
allocate less money if the partner’s ranking was lower. Additionally,
exploratory analysis was conducted using various personality
questionnaires to identify the personality traits influencing individual
differences in this phenomenon.

2 Materials and methods
2.1 Participants

Fifty-three participants were recruited via the Korea University
community website for this experiment. Six participants were
excluded from the data analysis: Four were excluded due to
misunderstanding of the rules or the structure of the experiment, two
were excluded because they were suspicious of the cover story. The
remaining 47 participants were included in the analyses (23 females,
mean age =23.32+3.5years). Prior to conducting the study, an a priori
power analysis was carried out utilizing G*Power (Faul et al., 2007) to
determine the appropriate sample size. This analysis was based on the
statistical assumptions for a rmANOVA testing for within-factors
effects. With an alpha level set at 0.05 and a medium effect size of 0.20,
the power analysis recommended a sample size of N=43 to achieve a
statistical power of 0.95. This suggested that the sample size employed
in this study was sufficient.

Students majoring in psychology, economics, or business
administration were screened to prevent any chance of having prior
knowledge or familiarity with the task. We ensured that all the
participants were naive to the experimental purpose. Every participant
provided written consent and were compensated with KRW 13,000
(approximately equivalent to USD 10). The study was conducted in
accordance with all relevant ethical regulations and approved by the
Korea University Institutional Review Board.

2.2 Experimental procedure

Due to the impact of COVID-19 pandemic, the experiment was
conducted remotely using an interactive meta-verse platform, Gather
Town." Although it took place in a digital environment, we carefully
designed an online laboratory that closely resembled a traditional,
on-site setting. This approach was different from conventional online
surveys, which are usually distributed to a large population and
completed at the participants’ convenience. Instead, we used a
structured method where each participant scheduled a specific time
with the experimenter and logged into the web-based laboratory on
time. Upon entering the online laboratory through their personalized
avatars, participants used their keyboard to navigate their avatar to the
experimenter, enabling auditory interaction via a microphone. This
real-time communication helped identify and resolve any technical
issues related to the screen or button-pressing functionality, as
participants accessed the platform using different types of
computer devices.

1 https://www.gather.town
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Following the experimenter’s guidance, participants were directed
to the designated room for the experiment (Figure 1A). These
procedures were carefully implemented to replicate the atmosphere
and structure of an on-site experiment as closely as possible. Once
participants clicked on the “computer” icon, the experiment started in
full-screen mode (Figure 1B). Initially, participants were provided
with an overall description of the experiment. To ensure consistent
understanding among all participants, instructions were delivered in
video clips, ensuring uniformity in the explanation. We introduced
that the purpose of the study was to investigate the relationship
between cognitive performance and cooperativeness within the
context of a group teamwork game. Participants were informed that
they would engage in three primary activities: (1) cognitive estimation
task, (2) modified sequential dictator game, and (3) group teamwork
game. They were then asked to complete a series of comprehension
questions to verify their understanding of the tasks ahead. Microphone
communication was only active during the initial phase before the
start of the cognitive estimation task. Once the task began, the
microphone was muted, and participants were informed about this
change to prevent any potential observational effects. Notably, the
group teamwork game, in which participants believed they would take
part, did not actually take place. The entire experiment was
programmed using jsPsych.?

2.2.1 Hierarchy manipulation task

Participants were informed that they would undergo a cognitive
task to determine their hierarchy, categorized as high, middle, or low.
This task was divided into two sections: the time estimation task and
the dot discrimination task. Previous research supports the effective
use of simple cognitive tasks to manipulate social hierarchy (Zink
et al., 2008; Kim et al, 2021). Participants were told that their
performance would establish their rank for a later group teamwork
game. However, regardless of their actual performance, every
participant was assigned a middle rank. We deliberately designed the
task to make self-assessment of performance challenging, aiming to
eliminate any suspicion about the hierarchy manipulation procedure.

The time estimation task assessed how accurately participants
could estimate a given time span (Figure 2A). Participants pressed the
button as soon as the designated time had passed, indicated by a color
change signal (i.e., the square’s color changed from red to green). The
target time, varying randomly between 100ms to 2000ms, was
displayed on the screen at the onset of each trial. A red square then
appeared as a readiness signal. When the red square turned green,
indicating the start signal, participants estimated the target time
before providing their response.

2.2.2 Dot discrimination task

The dot discrimination task evaluated participants’ perceptual
abilities to decide which side of a display had more dots, ignoring the
size of the dots (Figure 2B). Randomly distributed black dots appeared
on a gray background, with 30-60 dots on one side and 3-7 more dots
on the other side. Participants selected the side with more dots as
quickly as possible. If no response was provided within 1second, a
prompt appeared. If no response was provided within three additional

2 https://www.jspsych.org
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seconds, the trial was marked incorrect, and the next trial began. All
participants completed 20 trials for each task.

After these tasks, participants were informed that their hierarchy
would be determined comparing their performance to a database of
other participants’ performances (Figure 2C). They believed they
could be ranked as high, middle, or low rank, represented by the
number of stars (i.e., three stars indicating high, two indicating
middle, and one indicating low). However, each participant was

10.3389/fpsyg.2024.1253831

assigned a middle rank, which was communicated on a screen
indicating their calculated hierarchy.

2.2.3 Modified sequential dictator game

Following the cognitive estimation task and the hierarchy
assignment, participants were informed that their ranking would only
be used in the group teamwork game and not in the dictator game. All
participants, represented by avatars in rank-appropriate uniforms,

FIGURE 1

The experiment will switch to full screen mode when you press the button below

Continue

Schematic diagram of metaverse-based experiment. (A) Metaverse online laboratory. (B) Commencement of the experiment.
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FIGURE 2

on the participant’s performance.

Schematic diagram of hierarchy manipulation task. (A) The time estimation task. (B) The dot discrimination task. (C) Hierarchy assignment depending
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participated in a modified sequential dictator game. This cover story
was provided because the study aimed to investigate how perceived
hierarchy might regulate the effect of unfairness on subsequent
decisions (i.e., unfairness PIF reciprocity). That is, such approach was
taken to explore how subtle hierarchy might influence decision-
making, particularly when unfairness is experienced.

In the present study, we used a modified sequential dictator game,
where each trial consisted of two dictator games. Participants took
part as recipients in the first dictator game (DG1) and as dictators in
the second dictator game (DG2) (Figure 3). Prior to the sequential
dictator game, participants drew for which role to play in each game
(e.g., dictator in DG1 and recipient in DG2, or vice versa), believing
that the roles they would play in each game were randomly
determined. However, it was predetermined in advance that every
participant would act as a recipient in DG1 and as a dictator in DG2.

Prior to conducting the main study, a preliminary pilot study was
carried out with 24 participants to refine the factors for the main
experiment. In the pilot study, a significant interaction effect was
observed between the fairness of offers in DG1 and the hierarchy of
partner in DG2 (F(I,ZS) = 11.606, p <0.01, partial n2 = 0.335).
However, in the pilot design, the DG2 partner’s hierarchy included
only equal and low conditions (relative to the participant), with the
absence of a high condition. This limitation hindered a comprehensive
understanding of how unfairness is transmitted across different
hierarchical levels. Hence, we added a higher status condition to
DG2 in the main experiment. Additionally, the broad range of the
unfair options (2.4% ~ 48% of the endowment) in the pilot study also
posed a limitation for interpretation. To address this, we narrowed the
range of unfair proposals (2.4%~24% of the endowment) to
distinguish them more clearly from fair proposals.

Therefore, the main experiment employed a 2x3 within-
participant factorial design, with the first factor referring to the DG1
fairness (fair vs. unfair), and the second factor referring to the DG2
partner’s hierarchy (high vs. equal vs. low). High, Equal, and Low
indicate the partners’ superior, equivalent, and inferior status relative
to the participant, respectively. Each condition (FH, FE, FL, UH, UE,
UL) consisted of 20 trials (120 trials in total).

10.3389/fpsyg.2024.1253831

In DG1 (Figure 3A), following the display of a jittered black
fixation cross on a gray background (duration 2-3s, uniformly
distributed), the information of the DG1 partner (i.e., dictator) was
presented on the left side (duration 2-4s). Next, the dictator’s
distribution decision was shown in the center using mathematical
symbols (i.e., “=” or “>”; duration 2-4s) between the partner’s avatar
on the left and the participant’s avatar on the right side of the screen.
Participants received either fair (i.e., “=,” indicating a 50-50 split of the
resources) or unfair (i.e., “>,” indicating the partner has taken more
than a 50% share) offers. Here, the dictator’s hierarchical status was
concealed with a question mark to avoid additional complexity related
to the dictator’s status, ensuring that hierarchy was inferred solely
from the game rules: only the dictator has the authority to allocate
resources, while the recipient cannot object.

In DG2 (Figure 3B), the introduction of a new round was signaled
by a jittered black fixation cross on a gray background (duration
2-3s). Next, the information of the DG2 partner (i.e., recipient) was
displayed on the right side of the screen (duration 2-4s). Then, the
question asking how much out of KRW 10,000 the participant would
split appeared at the top of the screen (duration 1s). Two distribution
options were provided: one being an equal split (50-50), and the other
being an unequal distribution favoring the participant. That is, the fair
option was fixed at KRW 5,000, while the unfair option varied from
KRW 240 to KRW 2,400 (10 unfair offers: KRW 240, 480, 720, 960,
1,200, 1,440, 1,680, 1920, 2,160, 2,400).

To prevent participants from recognizing that the offers in DG1
were predetermined, they were informed that the decisions were made
by previous participants (Boksem and De Cremer, 2010; Wu et al.,
2015) and that their responses in DG2 would be provided to future
participants as well. Additionally, to ensure sincere responses,
participants were informed that one trial from DG1 and one trial from
DG2 would be randomly selected, and the average amount would
be given as an additional incentive. However, in DG1, participants
only saw symbols (‘=" or *>’) indicating whether they receive an equal
share (5,000 KRW) or less, without knowing the exact amount.
Therefore, we provided a fixed total payment of 13,000 KRW to
all participants.

A
Paired with JYK JYK'’s Split Decision
5 [ ] [ ] [ J
> =N
? ? A
JYK JYK me
2000-3000ms 2000-4000ms 2000-4000ms
B
Paired with DEK Out of #10000, how much? Out of ¥¥10000, how much Out of ¥10000, how much
to partner DEK? to partner DEK?
: ol o _o
5000 vs 2400 5000 vs 2400
DEK me DEK
2000-3000ms 2000-4000ms 1000ms Unlimited 500ms
FIGURE 3
Modified sequential dictator game where each trial comprises two rounds. (A) In the first round, the participant (e.g., “me" on the right side) performed
as a recipient, viewing the distribution result made by the dictator (e.g., "JYK" on the left side). (B) In the second round, the participant (e.g., ‘/me” on the
left side) performed as a dictator, deciding how much money to allocate to the partner (e.g., "DEK” on the right side) out of $10.
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2.2.4 Group teamwork game

Although the group teamwork game did not actually occur,
we included this task to enhance the plausibility of the cover story.
Prior to the dictator game, participants were informed that the
hierarchy determined in the cognitive estimation task would
be applied in the group teamwork game and that they would gather
with some partners from the dictator game as a team to undertake the
task. No specific information about the group teamwork game was
provided to prevent participants from having unnecessary expectations.

After completing the modified sequential dictator game,
participants were instructed to fill out questionnaires measuring
individual differences in personality and were asked to answer a few
questions in the interview. Comprehensive questions were included to
ensure that there was no misunderstanding of rules or structure.
Specifically, participants were asked to write down what they thought
the study was about and its purpose. Consequently, four participants
who conducted the experiment without understanding the structures
and two participants who noticed that the study aimed to investigate
decision-making under unfair treatment and that the hierarchy was
manipulated to a middle rank regardless of actual performance were
excluded from the analysis.

All participants were manipulated to be assigned a middle rank,
and in the sequential dictator game, they were assigned the role of
recipient in the first round and dictator in the second round. This
manipulation ensured that all participants experienced the same
conditions (fair or unfair prior interactions and partners of higher,
equal, and lower ranks) and the same number of trials, which were
necessary for unbiased statistical analysis based on balanced trial
numbers in studies with limited situations and sample sizes, such as
fMRI experiments. Given the deception included in this study,
debriefing sessions were conducted after the experiment, during
which participants were informed of the deception, and consent forms
detailing the deception were obtained. They were also debriefed about
deception regarding the absence of the group teamwork game.
Consequently, participants understood the purpose of the study, and
those with additional questions were encouraged to contact us for
further information. This procedure was approved by the Korea
University Institutional Review Board (IRB).

2.3 Post-experiment questionnaires

The post-experiment questionnaires included items from the
Personal Sense of Power (Anderson et al., 2012), Self-Esteem
Inventory (Coopersmith, 1967), Toronto Empathy Questionnaire
(Spreng et al,, 2009), and Fear of Negative Evaluation (Leary, 1983)
scales. The Personal Sense of Power assesses one’s ability to influence
another person or others (Anderson et al., 2012) and consists of eight
items, such as “My ideas and opinions are often ignored” (reverse-
scored), with a 7-point Likert scale (1 =strongly disagree, 7 =strongly
agree). The Self-Esteem Inventory, measuring attitudes toward the self
in various areas (Coopersmith, 1967), was composed of 25 items
divided into four categories: personal relation, leadership and
popularity, self-enhancement, and assertiveness and confidence (Yeun
and Kwon, 2007). In particular, self-enhancement consists of questions
such as “There are lots of things about myself I'd change if I could”
(reverse scored). The participants responded on a 4-point Likert scale
(I=strongly disagree, 4=strongly agree). The Toronto Empathy
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Questionnaire was used to measure one’s empathy level, composed of
16 items such as “It upsets me to see someone being treated
disrespectfully” with a 5-point Likert scale (0=strongly disagree,
4=strongly agree). The Fear of Negative Evaluation scale measures
individual’s apprehensiveness of negative evaluation by other people,
including 12 items like “T am afraid that others will not approve of me”
with 5-point Likert scale (1 =strongly disagree, 5=strongly agree).
Exploratory Pearson correlation analyses were conducted to
investigate the relationships between personality traits measured using
the questionnaires and behavioral indices from the dictator game.

2.4 Behavioral data analyses

As the participants were allowed to respond with an unlimited
amount of time in the decision phase, we first checked the response
time and screened out unusually slow trials as outliers using the
median absolute deviation methods (Leys et al., 2013). Separately, for
each of the conditions, we calculated the average chosen amount
across the trials in which the participant decided to split the partner.
We then normalized the average chosen amount across conditions
within each subject for between-subject comparisons. Two
participants were excluded from the data analysis using the
normalized average chosen amount because they chose fair options in
every trial; therefore, their normalized average chosen amount could
not be calculated. Then, to investigate the overall effect of DG1
fairness and DG2 partner’s hierarchy, we entered the condition-wise
normalized average chosen amount as dependent variables in a
repeated-measures ANOVA (rmANOVA) with fairness (Fair, Unfair)
and DG2 partner’s hierarchy (High, Middle, Low) as within-subject
factors. Moreover, we conducted a paired-samples t-test to examine
the simple main effects that potentially contribute to the statistically
significant interaction effects.

We also examined the individual differences in the effect of DG1
fairness, DG2 partner’s hierarchy, their interactions, and the chosen
amount of unfair option in each trial by employing a generalized
linear model (GLM), using the “glmfit” function in MATLAB. Prior
to performing linear regression, DG1 fairness was coded as either 1
(fair) or—1 (unfair), and the DG2 partner’s hierarchy was coded as
either 1 (high), 0 (equal), or—1 (low). Then, DGI fairness, DG2
partner’s hierarchy, and the interactions of the two were fitted to the
chosen amount to yield participant-specific indices of fairness
sensitivity (Brairmess ), hierarchy sensitivity (Bgierarchy), interaction
sensitivity (BrairnessxHierarchy)> and chosen amount of unfair option
sensitivity (Bunfair option)- The parameters generated from the linear
regression were correlated with personality traits in correlation
analyses to investigate any associations between them.

Behavioral analyses were performed using MATLAB (version
R2021a), IBM SPSS Statistics (version 26), R Studio (version 4.1.0),
and Python (version 3.10).

3 Results
3.1 Monetary distribution

To examine the effect of DG1 fairness and the DG2 partner’s
hierarchy on the distribution decision, we performed a 2 (DGIL
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fairness: fair or unfair) x3 (DG2 partner’s hierarchy: high, equal, or
low) repeated-measures ANOVA (rmANOVA) on the normalized
chosen amount (Table 1). A significant main effect of DG fairness
was found (F(1,44) = 14.166, p<0.001, partial n? =0.244), indicating
the participants’ tendency to be fairer when the previous partner had
offered fair treatment, while being unfair when treated unfairly by the
preceding partner. The main effect of the DG2 partner’s hierarchy was
also significant (F(1,44) =13.208, p<0.001, partial n?=0.381), and the
behavioral patterns suggested that the participants were more likely to
distribute more money to those with higher ranking, whereas less to
those with lower ranking. The interaction between DG1 fairness and
the DG2 partner’s hierarchy was also significant (F(l,44) = 5.584,
p=0.007, partial n? = 0.206), indicating that the influence of DG1
fairness on the decision differed depending on which ranking the
DG2 partner possessed (Figure 4A). To determine the cause of the
interaction, we performed a 2 x 2 rm. ANOVA with DGI fairness and
DG2 partner’s hierarchy as factors for each pair of DG2 partners’
hierarchy (i.e., High-Equal, High-Low, Equal-Low). The results
showed that the DGI fairness x DG2 partner’s hierarchy was
significant for High and Equal (F(l,44) =9.342, p=0.004, partial T]2 =
0.175) and High and Low (F(1,44) = 6.038, p=0.018, partial n? =
0.121), but not for Equal and Low (F(1,44) =2.665, p=0.110, partial
n? =0.057).

We also performed the same rmAVOVA analyses on the average
percentage of participants choosing an unfair option to ensure that the
same result would be yielded. As expected, significant main effects of
both DGI fairness (F{1,44) = 13.791, p=0.001, partial n? =0.231) and
DG2 partner’s hierarchy (F(1,44) = 11.979, p<0.001, partial n? =
0.347) as well as a significant interaction effect (F(1,44) = 4.722,
p=0.014, partial n? = 0.173) were found (Figure 4B). Moreover,

TABLE 1 rmANOVA results: the upper table indicates the result for
Figure 4A (normalized given amount) and the lower table indicates result
for Figure 4B (unfair decision percentage).

Source F Sig. Partial Eta
Squared

Main effect

DGl fairness 14.166 p<0.001 0.244

DG?2 partner’s

hierarchy 13.208 p<0.001 0.381

Interaction effects

DG fairness *

DG2 partner

hierarchy 5.584 p=0.007 0.206
Partial Eta

Source F Sig. Squared

Main effect

DGl fairness 13.791 p=0.001 0.231

DG?2 partner’s

hierarchy 11.979 p<0.001 0.347

Interaction effects

DGl fairness *

DG2 partner

hierarchy 4.722 p=0.014 0.173
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we performed the same rmANOVA analyses for the response time to
check if there was any difference in response time depending on the
condition, but no significant effect on the RT data was revealed.

Post-hoc paired-sample t-tests (Figure 4A) showed no significant
difference between Fair-High (M =0.262, SD=0.499) and Unfair-High
(M=0.144, SD=0.515) conditions, [¢(44) = 1.930, p=0.060, C.. =
(—0.005, 0.242)]. This implies that the money distributed to those with
high rankings was not strongly affected by the DGI fairness in the
previous round. However, the participants showed significant
difference between Fair-Equal (M =0.290, SD=0.401) and Unfair-
Equal (M=-0.059, SD=0.402) conditions, [t(44) =3.912, p<0.001,
C.I. = (0.169, 0.529)], as well as between Fair-Low (M=-0.204,
SD=0.549) and Unfair-Low (M=-0.435, SD=0.432) conditions,
[t(44) =3.605, p=0.001, C.I. = (0.102, 0.360)]. This suggests that when
the DG2 partner’s hierarchy is equivalent or inferior, DG1 fairness
matters in decision making. Considering our interest in how
unfairness could spread differently with regard to the partner’s
hierarchy, paired-sample t-tests for unfair conditions were conducted.
Significant difference between Unfair-High (M=0.144, SD=0.515)
and Unfair-Low (M =—0.435, SD=0.432) conditions was shown, [t(44)
=4.676, p<0.001, C.I. = (0.330, 0.829)], as well as between Unfair-
Equal (M=-0.059, SD=0.402) and Unfair-Low (M=-0.435,
SD=0.432) conditions, [f(44) = 4.578, p<0.001, C.. = (0210, 0.541)].
However, there was a marginally significant difference between
Unfair-High (M=0.144, SD=0.515) and Unfair-Equal (M =—0.059,
SD=0.402), [t(44) = 2.010, p=0.051, C.I = (~0.001, 0.407)]. This
indicates that unfairness is more likely to spread toward those with a
lower ranking compared to the other rankings.

3.2 Correlation analysis

We examined whether there were any relationships between
individual differences in DGI fairness sensitivity, DG2 partner’s
hierarchy sensitivity, and unfair option amount sensitivity from the
task data and personality traits such as sense of power (SoP), self-
enhancement (SEM), fear of negative evaluation (FNE), and empathy
scores. A significant positive correlation was observed between
sensitivity to the DG2 partner’s hierarchy and SoP (Pearson’s 146)=
0.304, p=0.038, two-sided) (Figure 5A). In addition, an individual’s
sensitivity to hierarchy was positively correlated with SEM (Pearson’s
N46)= 0457, p=0.001, two-sided) (Figure 5B). By contrast, unfair
option amount sensitivity (i.e., tendency to offer a fair amount to the
partner when the unfair option amount increases) was negatively
correlated with FNE (Pearson’s 146)= —0.376, p=0.009, two-sided)
(Figure 6A) and empathy (Pearsons N29)= —0.402, p=0.028,
two-sided) (Figure 6B).

4 Discussion

The present study aimed to examine whether and how individuals
spread unfairness to innocent third parties when the hierarchical
status of their partners is visible. Specifically, we investigated the
impact of unjust treatment from prior interactions on subsequent
interactions with new partners of varying rankings. Based on previous
findings and theoretical frameworks, we hypothesized that individuals
who experienced inequitable resource distribution from previous
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and (B) on the average percentage of choosing unfair option.
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Behavioral results. (A) 2 (DGL1 fairness: Fair or Unfair) X 3 (DG2 partner’s hierarchy: High vs. Equal vs. Low) rmANOVA on the normalized chosen amount
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partners would forward unjustness more heavily on those of lower
ranking compared to those of higher ranking. To test this hypothesis,
we employed a modified sequential dictator game. Each participant
performed two games: one as a recipient and the other as a dictator.
In the first round, participants, as recipients, observed whether their
partner’s distribution decision was fair (i.e., equal amount for both) or
unfair (i.e., less amount to the participant). In the second round,
paired with a new partner, participants decided whether to distribute
money fairly (i.e., equal amount to the partner) or unfairly (i.e., less
amount to the partner), based solely on the partner’s status.
Consistent with our prediction, participants who experienced a
disadvantageous distribution in the first round (DG1) were more
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likely to allocate fewer resources to partners of lower rankings in the
second round (DG2). The results demonstrated that people transmit
both socially desirable and undesirable behaviors. Specifically, when
the partner’s ranking was equivalent to that of the participant,
participants tended to mirror the preceding partner’s choices, resulting
in fair treatment begetting fair treatment and unfair treatment
begetting unfair treatment. This finding supports the concept of
“pay-it forward reciprocity” or “indirect reciprocity; as supported by
numerous previous studies (Gray et al., 2014; Hu et al., 2015; Wu et al,
2015; Strang et al., 2016; Hu et al., 2018). Furthermore, the successful
replication of pay-it-forward reciprocity in our study, particularly
within an online context, suggests that experiments conducted in a
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metaverse can effectively create an environment similar to traditional
on-site experiments.

Our study extends the existing literature by demonstrating that
individuals are not only sensitive to the unfairness they experience in
prior interactions but also adjust their behavior in subsequent
interactions based on the hierarchical status of their partners. This
behavioral inclination, described as “you pinch me then I will pinch
someone else;” was conditional upon the status of the partner in the
second round. In other words, although provoked by unequal
distribution, the urge to reciprocate was modulated by the partner’s
hierarchy: participants were more likely to pass on the unfairness to
lower-ranked individuals than to higher-ranked ones. In addition, the
motivation to express hierarchy-biased decisions was associated with
SoP and SEM, while sensitivity to unfair options was related to FNE
and empathy. Considered together, these findings provide empirical
evidence for the framework of unfairness PIF reciprocity in
hierarchical contexts, where individuals’ responses to received
patterns of behavior are influenced by their partner’s hierarchical status.

Experiencing unfairness can trigger perceptions of injustice and
affect ones attitude or behavior, ultimately biasing subsequent
decision-making (Lind and Tyler, 1988; Van den Bos, 2005, 2018).
When treated unfairly, people tend to treat others unfairly in return,
following the strategy of “an eye for an eye, a tooth for a tooth” (Wu
etal., 2015). However, this tendency extends beyond direct revenge,
affecting even uninvolved individuals in anonymous interactions.
Previous studies have shown that perceptions of unfairness lead to
negative outcomes, such as anger, depression, and violent behavior
(Klandermans, 1997; Meier et al., 2009). Being treated unfairly by
group members signals that one is not valued as an individual nor as
a member of a group or a society which one belongs (Lind and Tyler,
1988; Van den Bos, 2018). Since humans inherently strive for social
connection, unfair treatment that implies social exclusion is
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particularly painful (Eisenberger et al., 2003). The sense of fairness
seems to be deeply rooted in human nature, as evidenced by standards
that emerge early in infancy (Schmidt and Sommerville, 2011; Sloane
et al., 2012; Buyukozer Dawkins et al, 2019), which forms the
foundation of moral cognition. Hence, as human beings, we expect
others to be reciprocally fair. This expectation explains why fair-
dependent effects on behavior appear only when partners are
perceived as real people, not as computers (Hu et al., 2018). When the
expectation of mutual fairness is unmet and a prediction error occurs,
it activates an internal alarm system, prompting individuals to evaluate
their surroundings and make sense of provoking events (Van den Bos,
2018). The gap between expected and actual fair treatment increases
the activation of alarm systems, leading to negative emotional
responses such as anger, anxiety and depression (Mikula et al., 1998;
Urbanska et al., 2019). To resolve this imbalance and alleviate
heightened alarm responses, individuals may redirect their emotional
burden from prior partners to uninvolved others.

Previous research has shown how hierarchy influences perceptions
of unfairness using the Ultimatum Game - individuals who achieved
high rankings through cognitive tasks are more likely to reject unfair
offers from their partners (Hu et al., 2015), and perceptions of
unfairness vary based on their own socioeconomic status (Zheng
etal,, 2017). However, the impact of a recipient’s hierarchy, even when
manipulated within the experiment, on PIF reciprocity has not been
clearly investigated. Extending the prior findings, our study reveals
that individuals are highly responsive to either socially favorable or
unfavorable behaviors toward strangers based on preceding events,
and that one’s motivation to act unfairly is adjusted according to the
partner’s hierarchy in subsequent encounters.

Moreover, considering the effect of hierarchy on PIF reciprocity,
we explored how individual differences in SoP and SEM relate to
sensitivity to hierarchy (Bgierarchy). Our results indicate that the
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tendency to distribute more resources to high-ranked partners and
fewer resources to low-ranked partners, regardless of previous
treatment, is more evident among individuals with higher levels of
SoP and SEM. Both SoP and SEM are linked to power-oriented
tendencies and narcissism (Farwell and Wohlwend-Lloyd, 1998;
Miller and Campbell, 2011; Nevicka and Sedikides, 2021). SoP refers
to the perception of one’s ability to influence other people, which
varies across individuals even when they have control over the same
resources or socio-structural positions (Bandura, 1999; Anderson
etal., 2012). SEM reflects an inclination toward inflated and positively
biased self-views, often deviating from reality in ways that are
improbable or logically impossible (Leary, 2007; Zell et al., 2023). Even
when external indicators describe their ability or attributes, people
with elevated SEM evaluate these indicators more favorably than they
are supposed to Dufner et al,, (2019). This suggests that, despite being
assigned a middle-rank, those with high SEM perceive themselves as
having a higher rank due to their tendency to overestimate their
abilities. This self-enhancement leads to hierarchy-biased decision-
making. Consequently, under the influence of the DG2 partner’s
hierarchy, the fairness results from DG1 were not salient enough to
impact their distribution decisions.

Another interesting finding of this study is that the participants
adjusted their decisions based on the varying amounts of the unfair
option across trials (i.e., KRW 240-2,400). This tendency was
measured by the chosen amount of unfair option sensitivity
(Bunfair option)> where a higher value indicates a greater inclination to
distribute more resources (i.e., be fairer) as unfair option amounts
increase. Participants with a high degree of this parameter chose an
unfair split when the disparity between the fair and unfair options
were large, maximizing their own profit. Conversely, they were more
likely to distribute equal amounts when the difference between
options decreased, reducing potential benefits from choosing the
unfair option. Furthermore, individual differences in FNE and
empathy were negatively correlated with this tendency. This result
suggest that participants inclined toward unfair options when
disparities were large were less sensitive to inequity and exhibited
lower levels of FNE and empathy. FNE arises from apprehension about
being judged negatively by others (Carleton et al., 2006). While most
people occasionally worry about how they would be viewed by others,
individuals differ in the degree to which they adjust their behaviors in
accordance with others’ judgments. Those highly concerned about
negative evaluations tend to act in ways that prevent unfavorable
impression (Leary, 1983; Carleton et al., 2006). To avoid negative
public images, they employ strategies such as prosocial behavior, self-
presentation, conformity, and social facilitation (Schlenker, 1980).
Previous research has shown that empathy positively predicts
prosocial behavior, including fairness to others (Bicleke et al., 2017).
Empathetic individuals are more responsive to unfairness directed at
others, motivating them to act based on the victim’s feelings (Urbanska
etal., 2019). For instance, empathy has been shown to relate positively
to fairness in groups of nursing students (Woo and Park, 2019) and
teachers (Hong et al., 2022).

In light of this empirical evidence and theoretical insights,
we can infer that individuals who are highly concerned about being
perceived negatively may distribute equal amounts of resources to
their partners when the unfair option is particularly unfavorable.
This behavior is likely to avoid being reflected as selfish individuals
who maximize their own profit at the expense of their partners. The
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underlying intention can be interpreted as a preference for
maintaining a favorable public image (e.g., fair person image) over
monetary benefit (e.g., one’s possible benefit by splitting less to the
partner), especially among those with high levels of FNE. Conversely,
those with low FNE place less emphasis on this public image. In
addition, empathy appears to motivate individuals to act fairly by
enabling them to perceive partners’ negative feelings when given
unequal amounts. Highly empathetic individuals, absorbing others’
feelings and blur the boundary between self and other, may
experience distress and perceive unfairness stemming from their
own unfair decisions. Thus, individuals with high empathy are more
likely to avoid placing their partners in a disadvantageous position
and opt to distribute resources equally when the alternative is
intensely unfair.

Taken together, the current study suggests that people spread
unfairness to uninvolved, anonymous others, especially those with
lower hierarchical status. Sensitivity to the partner’s hierarchy is
particularly noticeable among those with higher levels of SoP as well
as among those with higher SEM. Moreover, sensitivity to degree of
unfairness varied among participants, being more prominent among
those with lower empathy and among those with lower
FNE. Confirming our a priori prediction, individuals tend to treat
others in a way that they were treated previously: when treated
unfairly, they transmit this unfairness to others, modulated by the
counterpart’s hierarchical status. We believe that this study provides
empirical evidence of unfairness PIF reciprocity in hierarchical
contexts. Moreover, a future neuroimaging study could further explore
the neural mechanisms that underpin how people perceive and
incorporate varied social information about unfairness and hierarchy
to arrive at attuned decision-making.

A few limitations should be considered further for the future
study. First, the cultural and national context in which this study was
conducted may influence the generalizability of the findings. While
the phenomenon of the transmission of both socially desirable and
undesirable behaviors has been observed globally, this experiment was
conducted exclusively with Korean participants. The collectivist
culture of East Asia may have impacts on the results, which might
differ in individualistic cultures, such as those prevalent in many
Western countries. It would be important for future research to
explore whether similar patterns of behavior are observed in
participants from different cultural backgrounds, considering the
potential influence of cultural dimensions on experimental results.
Second, the age of the participants is another factor to consider. This
study was conducted with university students in their twenties. It is
important to investigate whether the impact of perceived unfairness
and hierarchical status on decision-making varies across different age
groups. The reactions to unfair treatment and subsequent behaviors
may differ significantly between younger and older adults, influenced
by varying life experiences and developmental stages. Lastly, the
online nature of this study due to the COVID-19 pandemic introduces
another limitation. Although the results aligned with previous
research, confirming the validity of online experiments, it is crucial to
examine whether these findings hold in face-to-face interactions. The
dynamics of in-person interactions could reveal additional nuances in
unfairness PIF in a hierarchical context, which may not be fully
captured in an online experiment. Future studies should consider
replicating this research in physical settings to validate and extend
these findings.
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Propagation of unfairness is a phenomenon observed globally,
particularly in hierarchically structured medical environments like
nursing organizations. This phenomenon manifests as a longstanding
chain of behaviors. The significance of this study lies in providing
insights into developing policies and programs aimed at preventing
the downward propagation of unfairness within hierarchy-based
organizational structures. By examining the psychological
mechanisms underlying such propagation, this research paves the way
for enhancing the overall mental health and well-being of individuals
across various professions who are impacted by this enduring pattern
of unfairness. Therefore, this study holds importance at the
intersection of social, health, and occupational psychology, providing
a comprehensive understanding of the unfairness PIE. This
understanding is crucial for developing strategies that not only address
the phenomenon itself but also offer policy insights to break this
vicious circle, ultimately promoting a cooperative and more equitable

professional environment.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Institutional
Review Board of Korea University. The studies were conducted in
accordance with the local legislation and institutional requirements.
The participants provided their written informed consent to
participate in this study.

References

Albrecht, K., von Essen, E., Fliessbach, K., and Falk, A. (2013). The influence of
status on satisfaction with relative rewards. Front. Psychol. 4:804. doi: 10.3389/
fpsyg.2013.00804

Anderson, C., John, O. P, and Keltner, D. (2012). The personal sense of power. J. Pers.
80, 313-344. doi: 10.1111/j.1467-6494.2011.00734.x

Ball, S., Eckel, C., Grossman, P. J., and Zame, W. (2001). Status in markets. Q. J. Econ.
116, 161-188. doi: 10.1162/003355301556374

Bandura, A. (1999). Social cognitive theory of personality. Handbook of personality:
theory and research. New York: Guilford Publications.

Bartholomew, K. (2006). Ending nurse-to-nurse hostility: Why nurses eat their young
and each other. Chicago, IL: HC Pro, Inc.

Beeler-Duden, S., and Vaish, A. (2020). Paying it forward: the development and
underlying mechanisms of upstream reciprocity. J. Exp. Child Psychol. 192:104785. doi:
10.1016/j.jecp.2019.104785

Bieleke, M., Gollwitzer, P. M., Oettingen, G., and Fischbacher, U. (2017). Social value
orientation moderates the effects of intuition versus reflection on responses to unfair
ultimatum offers. J. Behav. Decis. Mak. 30, 569-581. doi: 10.1002/bdm.1975

Binmore, K. G. (1994). Game theory and the social contract: Just playing. Cambridge,
MA: MIT Press.

Blue, P. R., Hu, J., Wang, X., van Dijk, E., and Zhou, X. (2016). When do low status
individuals accept less? The interaction between self-and other-status during resource
distribution. Front. Psychol. 7:1667. doi: 10.3389/fpsyg.2016.01667

Boksem, M. A. S., and De Cremer, D. (2010). Fairness concerns predict medial frontal
negativity amplitude in ultimatum bargaining. Soc. Neurosci. 5, 118-128. doi:
10.1080/17470910903202666

Brandt, H., and Sigmund, K. (2004). The logic of reprobation: assessment and action
rules for indirect reciprocation. J. Theor. Biol. 231, 475-486. doi: 10.1016/j.jtbi.2004.06.032

Frontiers in Psychology

11

10.3389/fpsyg.2024.1253831

Author contributions

HyK: Conceptualization, Formal Investigation,
Methodology, draft. JK:

Conceptualization, Formal analysis, Methodology, Writing - original

analysis,

Visualization, Writing - original
draft. DK: Conceptualization, Methodology, Writing - original draft.
HaK: Conceptualization, Funding acquisition, Methodology,
Resources, Supervision, Writing - original draft, Writing - review &

editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This study was
supported by a faculty research grant from the School of Psychology
at Korea University in 2022.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Buyukozer Dawkins, M., Sloane, S., and Baillargeon, R. (2019). Do infants in the first year
of life expect equal resource allocations? Front. Psychol. 10:116. doi: 10.3389/fpsyg.2019.00116

Capraro, V., and Marcelletti, A. (2014). Do good actions inspire good actions in
others? Sci. Rep. 4:7470. doi: 10.1038/srep07470

Carleton, R. N., McCreary, D. R., Norton, P. ]., and Asmundson, G. J. (2006). Brief fear
of negative evaluation scale—revised. Depress. Anxiety 23, 297-303. doi: 10.1002/da.20142

Chang, Y.-P, Lin, Y.-C,, and Chen, L. H. (2012). Pay it forward: gratitude in social
networks. J. Happiness Stud. 13, 761-781. doi: 10.1007/5s10902-011-9289-z

Choeng, S., and Lee, 1. (2016). Qualitative research on nurses experiencing Taeoom.
Korean J. Occup. Health Nurs. 25, 238-248. doi: 10.5807/kjohn.2016.25.3.238

Cleary, M., Hunt, G. E., and Horsfall, J. (2010). Identifying and addressing bullying in
nursing. Issues Ment. Health Nurs. 31, 331-335.

Coopersmith, S. (1967). The antecedents of self-esteem. San Francisco: W. H. Freeman
and Company.

Desteno, D., Bartlett, M. Y., Baumann, J., Williams, L. A., and Dickens, L. (2010).
Gratitude as moral sentiment: emotion-guided cooperation in economic exchange.
Emotion 10, 289-293. doi: 10.1037/a0017883

Dufner, M., Gebauer, J. E., Sedikides, C., and Denissen, J. J. (2019). Self-enhancement
and psychological adjustment: a meta-analytic review. Personal. Soc. Psychol. Rev. 23,
48-72. doi: 10.1177/1088868318756467

Eisenberger, N. I, Lieberman, M. D., and Williams, K. D. (2003). Does rejection hurt?
An fMRI study of social exclusion. Science 302, 290-292. doi: 10.1126/science.1089134

Farrell, G. A. (2001). From tall poppies to squashed weeds*: why don’t nurses pull
together more? J. Adv. Nurs. 35, 26-33. doi: 10.1046/j.1365-2648.2001.01802.x

Farwell, L., and Wohlwend-Lloyd, R. (1998). Narcissistic processes: optimistic
expectations, favorable self-evaluations, and self-enhancing attributions. J. Pers. 66,
65-83. doi: 10.1111/1467-6494.00003

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1253831
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3389/fpsyg.2013.00804
https://doi.org/10.3389/fpsyg.2013.00804
https://doi.org/10.1111/j.1467-6494.2011.00734.x
https://doi.org/10.1162/003355301556374
https://doi.org/10.1016/j.jecp.2019.104785
https://doi.org/10.1002/bdm.1975
https://doi.org/10.3389/fpsyg.2016.01667
https://doi.org/10.1080/17470910903202666
https://doi.org/10.1016/j.jtbi.2004.06.032
https://doi.org/10.3389/fpsyg.2019.00116
https://doi.org/10.1038/srep07470
https://doi.org/10.1002/da.20142
https://doi.org/10.1007/s10902-011-9289-z
https://doi.org/10.5807/kjohn.2016.25.3.238
https://doi.org/10.1037/a0017883
https://doi.org/10.1177/1088868318756467
https://doi.org/10.1126/science.1089134
https://doi.org/10.1046/j.1365-2648.2001.01802.x
https://doi.org/10.1111/1467-6494.00003

Kang et al.

Faul, E, Erdfelder, E., Lang, A.-G., and Buchner, A. (2007). G*power 3: a flexible
statistical power analysis program for the social, behavioral, and biomedical sciences.
Behav. Res. Methods 39, 175-191. doi: 10.3758/bf03193146

Galinsky, A. D., Magee, J. C., Gruenfeld, D. H., Whitson, J. A., and Liljenquist, K. A.
(2008). Power reduces the press of the situation: implications for creativity,
conformity, and dissonance. J. Pers. Soc. Psychol. 95, 1450-1466. doi: 10.1037/
20012633

Gomez-Zara, D., Schiffer, P.,, and Wang, D. (2023). The promise and pitfalls of the
metaverse for science. Nat. Hum. Behav. 7, 1237-1240. doi: 10.1038/s41562-023-01599-5

Gray, K., Ward, A. E, and Norton, M. L. (2014). Paying it forward: generalized
reciprocity and the limits of generosity. J. Exp. Psychol. Gen. 143:247. doi: 10.1037/
20031047

Griffin, M. (2004). Teaching cognitive rehearsal as a shield for lateral violence: An
intervention for newly licensed nurses. J. Contin. Educ. Nurs. 35, 257-263. doi:
10.3928/0022-0124-20041101-07

Hays, N. A., and Goldstein, N. J. (2015). Power and legitimacy influence conformity.
J. Exp. Soc. Psychol. 60, 17-26. doi: 10.1016/j.jesp.2015.04.010

Hoffman, E., McCabe, K., Shachat, K., and Smith, V. (1994). Preferences, property
rights, and anonymity in bargaining games. Game Econ. Behav. 7, 346-380. doi: 10.1006/
game.1994.1056

Hong, Y., Cai, ], Lan, R., Wang, K., Lian, R., and Chen, L. (2022). Empathy and
teachers’ fairness behavior: the mediating role of moral obligation and moderating role
of social value orientation. PLoS One 17:¢0268681. doi: 10.1371/journal.pone.0268681

Horita, Y., Takezawa, M., Kinjo, T., Nakawake, Y., and Masuda, N. (2016). Transient
nature of cooperation by pay-it-forward reciprocity. Sci. Rep. 6:19471. doi: 10.1038/
srepl9471

Hu, J., Blue, P. R,, Yu, H., Gong, X,, Xiang, Y., Jiang, C,, et al. (2015). Social status
modulates the neural response to unfairness. Soc. Cogn. Affect. Neurosci. 11, 1-10. doi:
10.1093/scan/nsv086

Hu, Y., He, L., Zhang, L., Wolk, T., Dreher, J.-C., and Weber, B. (2018). Spreading
inequality: neural computations underlying paying-it-forward reciprocity. Soc. Cogn.
Affect. Neurosci. 13, 578-589. doi: 10.1093/scan/nsy040

Hutchinson, M., Vickers, M. H., Wilkes, L., and Jackson, D. (2009). "the worse
you behave, the more you seem to be rewarded": bullying in nursing as organizational
corruption. Empl. Responsib. Rights J. 21, 213-229. doi: 10.1007/s10672-009-9100-z

Johnson, S. L., and Rea, R. E. (2009). Workplace bullying: concerns for nurse leaders.
JONA. J. Nurs. Adm. 39, 84-90. doi: 10.1097/NNA.0b013e318195a5fc

Kang, J., and Yun, S. (2016). A grounded theory approach on nurses' experience with
workplace bullying. J. Korean Acad. Nurs. 46,226-237. doi: 10.4040/jkan.2016.46.2.226

Kim, J., and Bae, S.-Y. (2020). A concept analysis of "Tacoom' to newly employed
nurses. Korea J. Hosp. Manag. 25, 1-13.

Kim, D., Kim, J., and Kim, H. (2021). Increased conformity to social hierarchy under
public eyes. Front. Psychol. 12:636801. doi: 10.3389/fpsyg.2021.636801

Klandermans, P. G. (1997). The social psychology of protest. Current Sociol. 61,
886-905. doi: 10.1177/0011392113479314

Lammers, J., Stapel, D. A., and Galinsky, A. D. (2010). Power increases hypocrisy:
moralizing in reasoning. Immor. Behav. Psychol. Sci. 21, 737-744. doi:
10.1177/0956797610368810

Leary, M. R. (1983). A brief version of the fear of negative evaluation scale. Personal.
Soc. Psychol. Bull. 9, 371-375. doi: 10.1177/0146167283093007

Leary, M. R. (2007). Motivational and emotional aspects of the self. Annu. Rev.
Psychol. 58, 317-344. doi: 10.1146/annurev.psych.58.110405.085658

Leimgruber, K. L., Ward, A. E, Widness, J., Norton, M. L, Olson, K. R, Gray, K., et al.
(2014). Give what you get: capuchin monkeys (Cebus apella) and 4-year-old children
pay forward positive and negative outcomes to conspecifics. PLoS One 9:¢87035. doi:
10.1371/journal.pone.0087035

Leys, C., Ley, C., Klein, O., Bernard, P, and Licata, L. (2013). Detecting outliers: do
not use standard deviation around the mean, use absolute deviation around the median.
J. Exp. Soc. Psychol. 49, 764-766. doi: 10.1016/j.jesp.2013.03.013

Lind, E. A, and Tyler, T. R. (1988). The social psychology of procedural justice. New
York, NY: Plenum Press.

Meier, L. L., Semmer, N. K., and Hupfeld, J. (2009). The impact of unfair treatment on
depressive mood: the moderating role of self-esteem level and self-esteem instability.
Personal. Soc. Psychol. Bull. 35, 643-655. doi: 10.1177/0146167208331337

Mikula, G., Scherer, K. R., and Athenstaedt, U. (1998). The role of injustice in the
elicitation of differential emotional reactions. Personal. Soc. Psychol. Bull. 24, 769-783.
doi: 10.1177/0146167298247009

Miller, J. D., and Campbell, W. K. (2011). The handbook of narcissism and narcissistic
personality disorder: Theoretical approaches, empirical findings, and treatments.
Hoboken, NJ: John Wiley & Sons.

Nevicka, B., and Sedikides, C. (2021). Employee narcissism and promotability
prospects. J. Pers. 89, 847-862. doi: 10.1111/jopy.12619

Frontiers in Psychology

12

10.3389/fpsyg.2024.1253831

Nowak, M. A., and Sigmund, K. (2005). Evolution of indirect reciprocity. Nature 437,
1291-1298. doi: 10.1038/nature04131

Oh, H,, Uhm, D. C,, and Yoon, Y. J. (2016). Factors affecting workplace bullying and
lateral violence among clinical nurses in Korea: descriptive study. J. Nurs. Manag. 24,
327-335. doi: 10.1111/jonm.12324

Petkanopoulou, K., Rodriguez-Baildn, R., Willis, G. B., and Van Kleef, G. A. (2019).
Powerless people don't yell but tell: the effects of social power on direct and indirect
expression of anger. Eur. J. Soc. Psychol. 49, 533-547. doi: 10.1002/ejsp.2521

Pfeiffer, T., Rutte, C., Killingback, T., Taborsky, M., and Bonhoeffer, S. (2005).
Evolution of cooperation by generalized reciprocity. Proc. R. Soc. B Biol. Sci. 272,
1115-1120. doi: 10.1098/rspb.2004.2988

Qj, S., Footer, O., Camerer, C. E, and Mobbs, D. (2018). A Collaborator's reputation
can Bias decisions and anxiety under uncertainty. J. Neurosci. 38, 2262-2269. doi:
10.1523/jneurosci.2337-17.2018

Sanner-Stiehr, E., and Ward-Smith, P. (2017). Lateral violence in nursing: implications
and strategies for nurse educators. J. Prof. Nurs. 33, 113-118. doi: 10.1016/j.
profnurs.2016.08.007

Schlenker, B. (1980). The self concept, social identity, and interpersonal relations.
Monterey, CA: Brooks/Cole.

Schmidt, M. E, and Sommerville, J. A. (2011). Fairness expectations and altruistic
sharing in 15-month-old human infants. PLoS One 6:€23223. doi: 10.1371/journal.
pone.0023223

Seo, Y. N, Leather, P, and Coyne, I. (2012). South Korean culture and history: the
implications for workplace bullying. Aggress. Violent Behav. 17, 419-422. doi: 10.1016/j.
avb.2012.05.003

Sheridan-Leos, N. (2008). Understanding lateral violence in nursing. Clin. J. Oncol.
Nurs. 12:399. doi: 10.1188/08.CJON.399-403

Sloane, S., Baillargeon, R., and Premack, D. (2012). Do infants have a sense of fairness?
Psychol. Sci. 23, 196-204. doi: 10.1177/0956797611422072

Spreng, R. N., McKinnon, M. C., Mar, R. A, and Levine, B. (2009). The Toronto
empathy questionnaire: scale development and initial validation of a factor-analytic
solution to multiple empathy measures. J. Pers. Assess. 91, 62-71. doi:
10.1080/00223890802484381

Strang, S., Grote, X., Kuss, K., Park, S. Q., and Weber, B. (2016). Generalized negative
reciprocity in the dictator game--how to interrupt the chain of unfairness. Sci. Rep.
6:22316. doi: 10.1038/srep22316

Suri, S., and Watts, D. J. (2011). Cooperation and contagion in web-based,
networked public goods experiments. PLoS One 6:€16836. doi: 10.1371/journal.
pone.0016836

Urbanska, K., McKeown, S., and Taylor, L. K. (2019). From injustice to action: the role
of empathy and perceived fairness to address inequality via victim compensation. J. Exp.
Soc. Psychol. 82, 129-140. doi: 10.1016/j.jesp.2019.01.010

Van den Bos, K. (2005). "what is responsible for the fair process effect?, " in handbook
of organizational justice. Mahwah, NJ: Lawrence Erlbaum Associates Publishers,
273-300.

Van den Bos, K. (2018). Why people radicalize: How unfairness judgments are used
to fuel radical beliefs, extremist behaviors, and terrorism. Oxford: Oxford University Press.

Van Kleef, G. A., and Lange, J. (2020). How hierarchy shapes our emotional lives:
effects of power and status on emotional experience, expression, and responsiveness.
Curr. Opin. Psychol. 33, 148-153. doi: 10.1016/j.copsyc.2019.07.009

Walrafen, N., Brewer, M. K., and Mulvenon, C. (2012). Sadly caught up in the
moment: an exploration of horizontal violence. Nurs. Econ. 30:6.

Woo, C. H., and Park, J. Y. (2019). Mediating effect of voice behavior on relationships
between empathy, fairness and intention in helping behavior of nursing students in
assumed bullying situations. J. Korean Acad. Nurs. Adm. 25, 229-238. doi: 10.11111/
jkana.2019.25.3.229

Wu, Y, Zang, Y., Yuan, B., and Tian, X. (2015). Neural correlates of decision making
after unfair treatment. Front. Hum. Neurosci. 9:123. doi: 10.3389/fnhum.2015.00123

Yang, Z., Janakiraman, N., Hossain, M. T., and Grisaffe, D. B. (2020). Differential
effects of pay-it-forward and direct-reciprocity on prosocial behavior. J. Bus. Res. 121,
400-408. doi: 10.1016/j.jbusres.2018.11.050

Yeun, E.-J,, and Kwon, Y.-M. (2007). A correlation study on nursing professional
values, department satisfaction, sociality, self-esteem among nursing students. J. Korean
Acad. Nurs. Adm. 13, 285-292.

Zell, E., Stockus, C. A., Lesick, T. L., and Sedikides, C. (2023). Self-enhancement and
physical health: a meta-analysis. Br. J. Soc. Psychol. 62, 583-599. doi: 10.1111/bjs0.12577

Zheng, Y., Cheng, X., Xu, J., Zheng, L., Li, L., Yang, G., et al. (2017). Proposers’
economic status affects behavioral and neural responses to unfairness. Front. Psychol.
8:847. doi: 10.3389/fpsyg.2017.00847

Zink, C. E, Tong, Y., Chen, Q,, Bassett, D. S., Stein, J. L., and Meyer-Lindenberg, A.
(2008). Know your place: neural processing of social hierarchy in humans. Neuron 58,
273-283. doi: 10.1016/j.neuron.2008.01.025

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1253831
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3758/bf03193146
https://doi.org/10.1037/a0012633
https://doi.org/10.1037/a0012633
https://doi.org/10.1038/s41562-023-01599-5
https://doi.org/10.1037/a0031047
https://doi.org/10.1037/a0031047
https://doi.org/10.3928/0022-0124-20041101-07
https://doi.org/10.1016/j.jesp.2015.04.010
https://doi.org/10.1006/game.1994.1056
https://doi.org/10.1006/game.1994.1056
https://doi.org/10.1371/journal.pone.0268681
https://doi.org/10.1038/srep19471
https://doi.org/10.1038/srep19471
https://doi.org/10.1093/scan/nsv086
https://doi.org/10.1093/scan/nsy040
https://doi.org/10.1007/s10672-009-9100-z
https://doi.org/10.1097/NNA.0b013e318195a5fc
https://doi.org/10.4040/jkan.2016.46.2.226
https://doi.org/10.3389/fpsyg.2021.636801
https://doi.org/10.1177/0011392113479314
https://doi.org/10.1177/0956797610368810
https://doi.org/10.1177/0146167283093007
https://doi.org/10.1146/annurev.psych.58.110405.085658
https://doi.org/10.1371/journal.pone.0087035
https://doi.org/10.1016/j.jesp.2013.03.013
https://doi.org/10.1177/0146167208331337
https://doi.org/10.1177/0146167298247009
https://doi.org/10.1111/jopy.12619
https://doi.org/10.1038/nature04131
https://doi.org/10.1111/jonm.12324
https://doi.org/10.1002/ejsp.2521
https://doi.org/10.1098/rspb.2004.2988
https://doi.org/10.1523/jneurosci.2337-17.2018
https://doi.org/10.1016/j.profnurs.2016.08.007
https://doi.org/10.1016/j.profnurs.2016.08.007
https://doi.org/10.1371/journal.pone.0023223
https://doi.org/10.1371/journal.pone.0023223
https://doi.org/10.1016/j.avb.2012.05.003
https://doi.org/10.1016/j.avb.2012.05.003
https://doi.org/10.1188/08.CJON.399-403
https://doi.org/10.1177/0956797611422072
https://doi.org/10.1080/00223890802484381
https://doi.org/10.1038/srep22316
https://doi.org/10.1371/journal.pone.0016836
https://doi.org/10.1371/journal.pone.0016836
https://doi.org/10.1016/j.jesp.2019.01.010
https://doi.org/10.1016/j.copsyc.2019.07.009
https://doi.org/10.11111/jkana.2019.25.3.229
https://doi.org/10.11111/jkana.2019.25.3.229
https://doi.org/10.3389/fnhum.2015.00123
https://doi.org/10.1016/j.jbusres.2018.11.050
https://doi.org/10.1111/bjso.12577
https://doi.org/10.3389/fpsyg.2017.00847
https://doi.org/10.1016/j.neuron.2008.01.025

	Social status mediates the propagation of unfairness
	1 Introduction
	2 Materials and methods
	2.1 Participants
	2.2 Experimental procedure
	2.2.1 Hierarchy manipulation task
	2.2.2 Dot discrimination task
	2.2.3 Modified sequential dictator game
	2.2.4 Group teamwork game
	2.3 Post-experiment questionnaires
	2.4 Behavioral data analyses

	3 Results
	3.1 Monetary distribution
	3.2 Correlation analysis

	4 Discussion

	References

