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[bookmark: _j1ue9so9lih7]Abstract
Generalized reciprocity, where individuals help others who can pay forward the generosity they receive to a third party, is common in a variety of settings, including workplaces. Stress is omnipresent in these contexts and is becoming more prevalent. Past research has examined the effects of stress on several other key forms of prosocial behavior. What remains unclear is how stress intersects with starting a chain of generalized reciprocity and “paying it forward” – helping others when one has been helped. In an experiment, I find that in line with past work, acute stress reduces the likelihood that people will be generous in a baseline giving decision. Further, I find that stress moderates people’s responses to being treated generously versus selfishly. Individuals are more likely to give when they have received generosity (been given to), and are more likely to keep their resources when they have received selfishness (not been given to). These conclusions, which replicate prior studies, hold true under conditions of relatively low stress. However, when individuals experience high levels of stress, beneficiaries give to third parties at similar rates, regardless of whether they received generosity or selfishness. Thus, stress levels are critical for understanding whether people will pay it forward. The results may be explained by cognitive load: individuals experiencing more stress, and thus higher cognitive load, are unable to deliberate, nor use information to behave strategically. These findings show that stress can be detrimental, as it harms the ability for 1) generalized reciprocity to be perpetuated even when others have behaved generously, and 2) makes it harder for individuals to protect themselves and their resources when they have been treated unfairly. 
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Stressed People Don’t Pay It Forward: 
[bookmark: _xwfvn8czs7u5]The Detrimental Effect of Stress on Generalized Reciprocity

	In 2014, a Florida woman went to Starbucks and offered to pay for the coffee of the customer in line behind her. The next patron did the same, and so began an 11-hour chain of giving, impacting almost 400 people (Cuevas, 2014). Stories like this are not confined to the media. In daily life, whether it be in academic or in corporate contexts, people often help others by initiating, and perpetuating, a “pay it forward” chain (Baker & Bulkley, 2014; Deckop et al., 2003; Eriksson & Ferreira, 2021; Gray et al., 2014; Harrell & Greenleaf, 2022; Simpson et al., 2018; Whitham & Clarke, 2016). A common example is mentorship, where a worker joins a company and is mentored; that individual eventually mentors someone else and “pays it forward” as they move up through the ranks. The mechanism at play throughout these examples is generalized reciprocity (GR) (Baker & Bulkley, 2014; Simpson et al., 2018). 
Paying it forward is an organizational citizenship behavior seen as critical to, and common in, the workplace (Baker & Dutton, 2017; Eriksson & Ferreira, 2021). Stress is also widespread in the workplace (Hassard et al., 2018; Johnson et al., 2005), and in daily life. Past research has examined the effects of stress on several other key forms of prosocial behavior. But no study thus far has considered stress as it relates to generalized reciprocity, despite the ubiquitous presence of stress in contexts where generalized reciprocity often starts and is perpetuated. Here I use past work to generate hypotheses about the impact of stress on the likelihood that people will both start and continue chains of paying it forward. I then discuss an experiment conducted to test these predictions. 
[bookmark: _sorg8cr0tgq4]Generalized Reciprocity 
	In generalized reciprocity, benefactors help others without expecting to receive something directly in return. Instead, beneficiaries may help a third party later (Baker & Bulkley, 2014; Bartlett & DeSteno, 2006; Ekeh, 1974; Fowler & Christakis, 2010; Gray et al., 2014; Hamilton & Taborsky, 2005; Pfeiffer et al., 2005; Rankin & Taborsky, 2009; Rutte & Taborsky, 2007; Yamagishi & Cook, 1993). In other words, A gives to B, so B chooses whether to give to C. In these contexts, a first mover (FM), A, can decide whether to start a chain of giving. Then, a second mover (SM), B, can decide whether to continue the chain of giving if they were given to (i.e., received generosity), or re-start or stop the chain of giving if they were not given to (i.e., received selfishness). 
Research has shown that when someone is treated generously by a “first mover” A, they often feel gratitude, and thus pay forward the generosity (Bartlett & DeSteno, 2006; Harrell & Greenleaf, 2023; Simpson et al., 2018). On the other hand, when someone is treated selfishly, they experience negative affect, leading to second movers paying forward that selfishness and not giving away their benefits (Gray et al., 2014; Tsvetkova & Macy, 2015).
	This type of giving structure has not only been studied extensively in laboratory settings, but has also been documented in real-life contexts. Indigenous cultures ceremonially exchange gifts utilizing chains of giving (Bearman, 1997; Lévi-Strauss, 1969; Malinowski, 1920; Ziegler, 2018). More commonly, such as in the aforementioned Starbucks example, people can choose to pay for the coffee of the next person in line behind them (Norton, 2014). There are also platforms designed to support indirect generosity, such as Freecycle.org, where people give away their items to other members of the website (Nelson & Rademacher, 2009). 
	While generalized reciprocity has been extensively studied, there is not as much known about the individual-level, contextual mechanisms which affect it. One study found that when there is asymmetry in the resources available to benefactors, generalized reciprocity is less likely to both start and continue (Harrell & Greenleaf, 2023). However, research has generally overlooked personal factors which may affect the likelihood that individuals will both behave generously, and pay it forward upon receiving generosity (Levine & Baker, 2020). I consider one personal factor, stress, and ask how this affects the likelihood that people will initiate a chain of paying it forward (i.e., A in the example above) and, upon being treated generously (or selfishly), will pay it forward (i.e., B in the example above).
[bookmark: _id8vi0d9miqw]Stress & Prosocial Behavior
	Stress is characterized by a burdensome psychological strain. It can be chronic and extended in nature, or acute and short-term (McEwen, 2007). Although overlooked in relationship to generalized reciprocity, the impact of stress on other types of prosocial behavior has been investigated. There are two primary theoretical perspectives about the impact of acute stress on prosocial behavior. Under the Conservation of Resources theory, academics speculate that when humans experience threats, such as stress, their evolutionary tendency is to protect their resources to avoid losing them (Alvaro et al., 2010; Hobfoll, 1989, 2001, 2011). Following this logic, since prosocial behavior involves giving away resources, experiencing stress should reduce generosity. 
Alternatively, others have theorized, and found evidence for, the Tend-and-Befriend hypothesis (Ennis et al., 2001; Faber & Haüsser, 2022; Nickels et al., 2017; Taylor et al., 2000; Taylor, 2006). According to this view, when we experience any threats, such as stress, we desire to increase our belonging to a social group. Belonging to a wider network helps us gain more access to resources and protect ourselves. Therefore, when people experience more stress, they become more likely to engage in prosocial behavior. This is because by being prosocial, we develop a positive reputation within a group, enabling us to expand our social connections and receive more resources from others as a result. 
Empirical work examining the impact of stress on prosocial behavior has shown some support for the Conservation of Resources theory, specifically in relation to Dictator Games. In these games, participants decide how much of their endowment they would like to give to a dependent other (Leder & Schütz, 2018). Researchers commonly find that in such contexts, high levels of acute stress are associated with a reduced likelihood of giving (Schulreich et al., 2022; Sollberger et al., 2016; Vinkers et al., 2013; Von Dawans et al., 2018). However, other research has found support for the Tend-and-Befriend hypothesis instead (Von Dawans et al., 2012; Zhen et al., 2021), concluding that people are more likely to behave altruistically when experiencing stress. As a result, the existing literature is fairly equivocal. 
This may explain why one meta-analysis found that stress does not have a systematic effect on prosocial behaviors across common economic games such as dictator games, trust games, ultimatum games, and prisoner’s dilemmas (Nitschke et al., 2022). Despite this overall conclusion, the authors did find that giving rates to abstract charities were significantly lower under stress conditions. Thus, on average, there is evidence to suggest that people are less likely to give to a dependent third party when experiencing acute stress. 
[bookmark: _wqej5ffhl2y3]Cognitive Load & Prosocial Behavior
An important concept related to stress is cognitive load, which refers to the amount of cognitive resources needed for an individual to complete or perform a given task (Minkley et al., 2021). Researchers have found a positive association between perceived stress and self-reported measures of mental load and mental effort – both of which are aspects of cognitive load (Minkley et al., 2021). Stress contributes to extraneous cognitive load, increasing distractibility and impairing performance (Bong et al., 2016). More broadly, many scholars have assessed cognitive load and stress in tandem when investigating causal claims (Baror & Bar, 2022; Huttunen et al., 2011; Karl & Fischer, 2018). 
Like acute stress, research is somewhat divided about the effect of high cognitive load on the likelihood of engaging in prosocial behavior. Some academics have found that high levels of cognitive load do not affect altruistic behavior (Abbate et al., 2013; Tinghög et al., 2016), while others have found that it increases cooperation (Roch et al., 2000). A third body has concluded that high cognitive load decreases giving (Osgood & Muraven, 2015). Adding to this third body of work, in the context of Dictator Games, individuals who are under cognitive load make decisions that are more impulsive and less driven by their thoughts (Hauge et al., 2015). Those under high cognitive load are also less likely to effectively react to social deviance (Fonseca et al., 2013).
[bookmark: _nmdw2k4bi9en]Stress & Generalized Reciprocity 
	Despite the aforementioned research studying the effects of stress and cognitive load on prosocial behaviors, there has been little research studying the impact of stress on generalized reciprocity. Given that generalized reciprocity is a key form of indirect giving, it is critical to address this gap in the literature. Generalized reciprocity is ubiquitous in environments where acute stress is present. Consider the workplace, where stress is not only common, but where chains of mentorship and employees helping one another are fundamental to the success of companies (Baker & Dutton, 2017; Eriksson & Ferreira, 2021; Hassard et al., 2018; Johnson et al., 2005). Acute stress in the workplace can arise from difficult relationships with coworkers, barriers to career development, and isolation, amongst other reasons. Increases in stress may lead to absenteeism from work and decreased productivity in the workplace (Colligan & Higgans, 2005). These issues, in turn, may be associated with reduced generosity: if people are not at work to forge connections with their coworkers, or people are unable to perform their jobs well, they could subsequently be excluded from generalized reciprocity, or less likely to initiate it themselves.
Rates of stress are also increasing, making the intersection of stress and generalized reciprocity an even more pressing issue. About one quarter of European Union workers experience stress all or nearly all the time (Vargas et al., 2014), and perceived stress in the United States population has increased throughout recent decades (Cohen & Janicki-Deverts, 2012). These increases have only become more common since COVID-19. A majority of healthcare workers in New York City during the height of the pandemic experienced acute stress (Shechter et al., 2020). Moreover, given that isolation can result in higher levels of stress at work (Colligan & Higgans, 2005), conclusions that the pandemic has increased feelings of isolation (Lee et al., 2020) are even more worrisome. Many companies have implemented remote and work-from-home policies for their employees, separating co-workers in the process. Potential increases in isolation from these practices may in turn intensify stress. Ergo, now more than ever, it is imperative to investigate the effects of stress on organizational helping behaviors. 
Past research (Schulreich et al., 2022; Sollberger et al., 2016; Vinkers et al., 2013) has also assessed stress most commonly by using the Trier Social Stress Test (Allen et al., 2017), which is an in-person stress task. However, given the link between (virtual) isolation and stress, ecologically valid studies are needed to assess the impact of stress, contextualized within the new, online world that we live in today. 
[bookmark: _laz86ornjt2f]Theoretical Connections
Beyond the prevalence of both stress and generalized reciprocity, it is worthwhile to study the two concepts in tandem. As mentioned, generalized reciprocity has two main actors: first movers who can start chains of giving, and second movers who can continue them based on whether they receive generosity or selfishness. These roles are motivated by different things; first movers make a similar decision to Dictator Games – a one-shot decision to give to a dependent other – whereas second movers may be more impacted by emotions, whether positive or negative (Bartlett & DeSteno, 2006; Gray et al., 2014; Simpson et al., 2018). 
Thus, the Conservation of Resources theory may be applicable to first movers, whereas the Tend-and-Befriend hypothesis, of which emotions play an important role (Šolcová et al., 2022), may explain the behavior of second movers. After all, if people are told that they are given to, they feel positive emotions (Bartlett & DeSteno, 2006; Simpson et al., 2018), likely helping them believe that they belong to and are supported by a social group. On the other hand, if they are told they are not given to, they may feel negative affect (Gray et al., 2014), and thus their standing in a social group could be threatened, leading to an increase in prosocial behavior. If generalized reciprocity does indeed evoke both mechanisms - the Conservation of Resources for first movers, but Tend-and-Befriend for second movers - this could explain why the link between stress and prosocial behavior has been equivocal in the past (Nitschke et al., 2022). 
In summary, given that 1) stress manifests itself in environments where generalized reciprocity occurs, such as workplaces, 2) stress rates have been increasing, and 3) generalized reciprocity may invoke both current theoretical views on stress and prosocial behavior, research is needed to understand how experiencing acute stress impacts the likelihood that chains of giving in generalized reciprocity will start and continue. 
[bookmark: _9rgvwb7yu1ld]Hypotheses 
	Considering previous findings that acute stress can decrease giving in the Dictator Game (Schulreich et al., 2022; Sollberger et al., 2016; Vinkers et al., 2013; Von Dawans et al., 2018), I expect that stress will reduce the likelihood that participants will provide benefits to a dependent other in a baseline, one-shot giving decision (hypothesis 1).
	The subsequent hypotheses add new predictions to the literature. In line with these previous findings in the Dictator Game, and research which treats first movers in generalized reciprocity as equivalent to benefactors in this economic game (Harrell & Greenleaf, 2023), I expect that stress will reduce the likelihood that first movers will initiate an act of generosity towards someone who can then benefit a third party (hypothesis 2). Put differently, stress will reduce the likelihood that chains of generalized reciprocity will get off the ground at all. 
	The third and fourth hypotheses consider second movers, who can either be told that they received generosity or selfishness before deciding to pay it forward. I expect that, as past research has shown (Bartlett & DeSteno, 2006; Gray et al., 2014; Harrell & Greenleaf, 2023; Simpson et al., 2018; Tsvetkova & Macy, 2015), people pay it forward - they will be more likely to be generous when they have received generosity (versus selfishness) (hypothesis 3).
In line with the Tend-and-Befriend hypothesis (Ennis et al., 2001; Faber & Haüsser, 2022; Nickels et al., 2017; Taylor et al., 2000; Taylor, 2006), I next expect that there will be a difference in the impact of stress when second movers are told they were given to versus not given to. Stress will interact with the relationship between being treated generously and paying it forward such that when people experience stress (compared to no stress) and receive selfishness, they will be more likely to still behave generously and give (hypothesis 4).
Given the commonly explored relationship between stress and cognitive load (Baror & Bar, 2022; Bong et al., 2016; Huttunen et al., 2011; Karl & Fischer, 2018; Minkley et al., 2021), additional exploratory analyses were conducted to investigate how cognitive load affects decisions to provide benefits to others, both in the baseline condition and in generalized reciprocity. Predictions about these relationships were not made in advance. Next, I describe the experiment conducted to test these hypotheses. 
[bookmark: _8voo5cptpcpy]Materials and Methods
[bookmark: _rwlhzg3bsou7]Participants
Participants were recruited from Prolific (Palan & Schitter, 2018) and Amazon’s Mechanical Turk (Buhrmester et al., 2016; Shank, 2016; Weinberg et al., 2014). They were compensated with a flat rate payment plus the chance to earn a bonus based on their and others’ decisions. The sample consisted of people who were 18 years or older, located in the United States, and not using a VPN, VPS, or proxy which could mask their true location (Kennedy et al., 2020; Winter et al., 2019). Complete responses were collected from 122 participants who met these prerequisites – 107 from Prolific and 15 from Amazon’s Mechanical Turk (MTurk). The vast majority of participants (94.26%) correctly answered all attention checks scattered throughout the experiment. The remaining seven participants correctly answered three out of four attention checks, enabling all 122 complete responses to be included in the analyses. 
The sample was 50.00% male and 45.08% female. The average age was 40.53 years (SD = 13.39), with a range between 18 and 73 years old. The sample identified predominantly as White or Caucasian (77.05%). The remainder of the participants were 8.20% Black or African American, 4.92% Asian or Asian American, and 1.64% Hispanic, Latino/a/x, or of Spanish origin. Of the overall sample, 27.87% had an annual income of $34,999 or less, and 17.21% had an income of $100,000 or more a year. The majority of participants (50.82%) were employed for wages, and 38.52% held a bachelor’s degree as their highest level of education. 
[bookmark: _ptfniolbb5ru]Overall Study Design
	The online study contained two primary tasks, as described in more detail below. First, participants completed either a task designed to induce stress, or a control version that would not affect stress levels. Then, they made two separate decisions of whether to give an endowment of tokens to another participant: one baseline decision that entailed giving to a dependent other with no information, and a second generalized reciprocity decision that allowed the participant to either start (first mover) or perpetuate (second mover) a chain of paying it forward, in random order. These decisions are shown below in Figure 1.

Figure 1
Generalized Reciprocity Study Conditions
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The design of the study can be mainly characterized as between-subjects: 2 (Stress Condition: stress task, control task) x 3 (Generalized Reciprocity Decision: first mover, second mover where first mover gave, second mover where first mover did not give). There were three GR decisions in total which were between-subjects, but the baseline decision was completed by all participants, thus utilizing a within-subjects design. Of the total sample, 64 participants were randomized to the control condition and 58 were randomized to the stress condition. All 122 participants made a decision in the baseline condition. Of those subjects, 40 were randomized to be first movers, 41 were randomized to be second movers where the first mover gave, and 41 were randomized to be second movers where the first mover did not give to them. 
[bookmark: _p51rgujv6crm]Procedure
The study was reviewed and approved by the Institutional Review Board at the author’s university. All study procedures were implemented online through Qualtrics. Once participants were checked to ensure they were not using a VPN and gave informed consent to participate, they completed demographic items, as well as measures of social value orientation (SVO; Van Lange et al., 1997) and empathy (Toronto Empathy Questionnaire; Spreng et al., 2009). Prior literature (Nitschke, 2022) suggests that these measures be included to control for potential confounds. Information on personality (BFI-10; Rammstedt & John, 2007) was collected for a subsequent study and is not discussed here.
Participants then read a set of instructions. They were informed that they would be completing two tasks. In one of these tasks – the generalized reciprocity decisions – they would be assigned an identifying letter and make decisions. The choices of themselves and others would be paired up at the end of the study and determine their bonus payment. At the beginning of each round, participants would receive 10 tokens. If they chose to give this endowment to another participant, it would be doubled to become 20 tokens. However, if the tokens were kept for oneself, they would not be doubled. The earnings for a round would consist of the endowment kept for oneself, if it was kept, as well as the tokens received from someone else. Participants then answered a series of quiz questions to check their understanding about the task. They received clarifications if any quiz questions were answered incorrectly, and were told that they would receive instructions for the other task at a later time. 
These GR task instructions were based on similar generalized reciprocity studies where participants were given resources which multiplied in their value if and when they were provided to other people (Harrell & Greenleaf, 2023; Lawler et al., 2008; Simpson et al., 2018; Whitham, 2018; Yamagishi & Cook, 1993). Thus, providing resources to another person was costly for the benefactor, but more beneficial for receivers. In this way, if all participants repeatedly gave away their endowments, the collective earnings of everyone would be doubled. However, it was in the individual, short-term interest of each participant to not give away their endowment and keep it for themself. These instructions were placed before the stress manipulation so that subjects would move directly from the stress task to decision making. 
Next, participants were told that they would complete one of the tasks. The first task that they encountered was always the stress task – a relatively new, ecologically valid method to induce stress in human subjects in online research – as created and described by Almazrouei and colleagues (2022). Instructions informed participants that they would be answering a series of general knowledge and numerical reasoning questions, and that the use of a calculator or the internet was not permitted. Participants were randomly assigned to either the stress condition or the control condition. 
In the stress condition, participants were told that for this task only, their performance was being monitored and that their responses would be compared to those of other participants. They then answered a block of eight relatively challenging mathematical and general knowledge questions presented in a random order, with a strict time limit and with feedback given for each question. One of the questions that participants had to answer in this condition was “What percentage of cocoa solids must chocolate contain to be legally called chocolate?”. When participants got the answer to a question correct, they saw “OK” displayed in neutral gray text. When they answered a question incorrectly, they saw “WRONG” displayed in red text, and when they ran out of time before submitting an answer, they saw “TIME OUT!” displayed in red text. At the end of each block of questions, participants received either a neutral or negative message. If they answered three questions or less correctly, they were told that their individual score was lower than the average of other participants. This negative message amplified social evaluative threat, which is an aspect of stress. If participants answered four or more questions correctly, then they saw a neutral message saying that they could proceed to the next step. This process was repeated in two additional blocks of questions. 
In the control condition, participants also saw three blocks in total, each composed of eight relatively easier mathematical and general knowledge questions. For instance, participants had to answer, “Who is the founder of Microsoft?”. These questions were not timed, and participants received no feedback, so they were unaware of whether they answered questions correctly. As such, there was no social evaluative threat introduced. 
Following the stress task, all participants answered a series of questionnaires about their stress level. These measures helped to check whether the stress manipulation caused more stress. Subjects first completed the state component of the State-Trait Anxiety Inventory Scale (STAI; Spielberger et al., 1983) and the Visual Analogue Stress scale (VAS Stress; Almazrouei et al., 2022). Next, they answered the NASA Task Load Index (Hart & Staveland, 1988), which assessed the cognitive workload required by the task. They also answered novel questions about their current emotions. After these series of measures, participants were informed that they would be moving onto a new task with different instructions. 
In the second task, participants completed the generalized reciprocity decisions, as outlined in Figure 1. All decisions were binary: participants chose to either keep all their endowment or give it away entirely to another person. This decision of whether or not to give was the primary outcome variable in the study. Each participant completed one baseline decision and one generalized reciprocity decision. These decisions were presented in a randomized order to avoid potential order effects. The baseline decision was a one-shot decision where participants could give their endowment to a dependent other. This was included in an attempt to replicate past literature, which has examined the impact of stress on Dictator Games (Vinkers et al., 2013; Sollberger et al., 2016; Von Dawans et al., 2018; Schulreich et al., 2022) – a similar one-shot decision. Participants were randomly assigned to complete one of three possible generalized reciprocity decisions. This decision could either place participants in the position of a first mover, a second mover where the first mover gave to them, or as a second mover where the first mover did not give to them. 
In the first mover decision, participants decided whether to give their endowment to another potential benefactor in an act of generosity. They were told that they would first decide whether to give their tokens to B, and then B, having learned whether they had received tokens, would decide whether or not to give their tokens to C, a dependent third party. This was a measure of whether participants would be willing to start a chain of giving, and thus initiate an act of “paying it forward”. In second mover decisions, participants learned whether or not they had received benefits from an initial benefactor (the first mover A), and then decided whether to provide benefits to the third party, C. Thus, these decisions measured participants’ willingness to continue or restart a chain of giving. Participants were either told that A gave to them (i.e., first mover did give), or that A did not give to them (i.e., first mover did not give). 
Each decision screen showed participants the structure of the current decision as well as the identifying letters of the other people. Participants were again informed of their starting endowment, which was always 10 tokens, and second movers were told whether the other benefactor had given their endowment to them. After each decision, participants completed the same novel questions about their emotions. These emotion questions were strategically placed after participants had made decisions, rather than during the process, such that reflecting on their emotions would not affect future decision making (Simpson et al., 2018). Information on emotion was gathered for a subsequent study and is not discussed further. Subjects were then told that identifying letters had been re-assigned and they were receiving a new 10 token endowment. 
After all decisions were made, participants completed the trait component of the State-Trait Anxiety Inventory Scale (STAI; Spielberger et al., 1983), which its creators have suggested be placed after the STAI State Anxiety subscale, as was done in this study. This measure was included such that the more stable levels of anxiety for participants would not confound their reported stress from the study tasks. Subjects then provided their own definition of stress. 
Throughout the length of the study, participants answered four basic attention checks to ensure that they were focused on the tasks at hand. At the end, participants were debriefed about the general purpose of the study. In total, the study took approximately 25 minutes to complete. 
[bookmark: _60ifdf9ewo52]Measures
[bookmark: _pw4fzpuu3nrl]Demographics
A self-report measure developed for this study was used to obtain demographic and descriptive information, including age, gender, race, income, employment status, and highest level of education. 
[bookmark: _1jr9e7nl1zt]Social Value Orientation
Social value orientation (SVO) is a personal disposition that reflects the ways in which outcomes for oneself, compared to outcomes for others, are evaluated (Messick & McClintock, 1968). In other words, it is a preference of how to allocate resources between oneself and others. Prior research has found that it can explain variations in reciprocity (Kanagaretnam et al., 2009) and predict the likelihood of engaging in donation behavior (Van Lange et al., 2007). As such, prosocial people tend to cooperate and engage in generous behavior more than proself people (De Cremer & Van Lange, 2001).
To measure SVO, a standard series of nine decomposed games (Triple-Dominance Measure; Van Lange et al., 1997) were administered in which participants decided between three options. Each option corresponded to a possible social value orientation: prosocial, proself, or unclassified. These decisions involved making choices between an outcome for oneself and for another hypothetical person. The following is an example of options that subjects were to select from: “Option A, 480 points for self and 80 points for other; Option B, 540 points for self and 280 points for other; Option C, 48- points for self and 480 points for other.” Participants were categorized as having a given social value orientation (prosocial or proself) if at least six of their nine choices were consistent with one of the three social value orientations. They were categorized as unclassified if they did not meet these conditions. 
This measurement technique of decomposed games has been found to have good internal consistency (Liebrand & Van Run, 1985) and test-retest reliability over the course of 19 months (Van Lange & Schuyt, 1997). The Triple-Dominance Measure of social value orientation has also been consistently used in the literature to assess prosocial behavior (Harrell & Simpson, 2016; Melamed et al., 2017; Sun et al., 2022; Wu et al., 2014). A little over half of the sample (58.20%) was labeled as prosocial, and 31.15% were labeled as proselfs. The remaining participants were unclassified. 
[bookmark: _u6zhclt9ge47]Toronto Empathy Questionnaire
The Toronto Empathy Questionnaire (TEQ; Spreng et al., 2009) assesses the degree to which someone engages in empathy as a primary emotional response. It is composed of 16 items with five answer choices ranging from never to always. Sample items include “Other people’s misfortunes do not disturb me a great deal” and “I have tender, concerned feelings for people less fortunate than me.” Possible scores range from 0 to 64. The questionnaire has been found to have strong validity, even cross-culturally (Kourmousi et al., 2017; Tsiantou et al., 2013). Average empathy amongst participants was 46.16 (SD = 9.75). 
[bookmark: _dko1r38w1d1l]State-Trait Anxiety Inventory
	The State-Trait Anxiety Inventory (STAI; Spielberger et al., 1983) is composed of two scales: one questionnaire to measure state, short-term anxiety, and one to measure trait, long-term anxiety. Scores range from 20 to 80, where higher scores on both measures indicate greater anxiety in their respective domains. Each scale is composed of 20 items rated on a 4-point Likert-like scale ranging from not at all to very much so for State Anxiety and almost never to almost always for trait anxiety. Some example items for the State Anxiety subscale include “I feel strained” and “I am worried” at the moment. Items on the trait anxiety subscale such as “I worry too much over something that really doesn’t matter” and “I am a steady person” ask participants to indicate how they generally feel. 
The inventory has consistently been found to be both valid and reliable (Spielberger, 1989). Coefficients for internal consistency and test-retest reliability range from .86 to .95 and .69 to .89, respectively (Spielberger et al., 1983). The State Anxiety scale has been consistently used in prior studies to measure acute levels of manipulated stress (Almazrouei et al., 2022; Arora et al., 2010; LeBlanc et al., 2005; Spielberger et al., 1983; Tanida et al., 2007). The mean State Anxiety in the stress condition was 46.74 (SD = 12.42). It was 40.33 (SD = 9.89) in the control condition. The mean trait anxiety in the stress condition was 44.07 (SD = 13.66) and 42.88 (SD = 11.02) in the control condition. 
[bookmark: _bhaxhrxbmzfb]Visual Analogue Stress Scale
	The Visual Analogue Scale on stress (VAS Stress; Almazrouei et al., 2022) asked participants to answer the question “Looking back, how stressed did you feel throughout answering the mathematical and general knowledge questions?” on a scale from 0% (not stressed at all) to 100% (extremely stressed). Therefore, scores ranged from 0 to 100. This scale followed the approach of Le et al. (2020) and has been validated in past studies as a method to measure people’s self-reported State Anxiety (Englert & Seiler 2020; Linssen et al., 2022). In the stress condition, participants had an average VAS Stress of 61.84 (SD = 30.21). In the control condition, the average was 40.86 (SD = 29.32). 
[bookmark: _gfrgp21u7fhy]NASA Task Load Index
	The NASA Task Load Index (NASA-TLX; Hart & Staveland, 1988) is composed of six items on mental demand, physical demand, temporal demand, effort, frustration, and performance. Together, these items estimate how much cognitive workload a task requires. An example item is “How mentally demanding was the task?” Participants indicate their agreement with each type of demand from very low at a 0 to very high at a 20 and then the score for each item is multiplied by five. The mean of the six subscales represents the total NASA Task Load Index score. Therefore, total scores range from 0 to 100. Unlike the original calculation (Hart & Staveland, 1988), the unweighted average was calculated because it has been shown to be more sensitive and reliable (Devos et al., 2020; Ikuma et al., 2009). Studies have found the NASA-TLX to be a valid measure of subjective cognitive workload (Hart & Staveland, 1988; Rubio, et al., 2004; Xiao, et al., 2005). The average NASA Task Load Index was 40.65 (SD = 13.76) in the control condition and 55.40 (SD = 13.69) in the stress condition. 
[bookmark: _y7f1gnsqr40s]Results
[bookmark: _uozd2tz5e0nf]Analytic Strategy 
All data was analyzed using R (Version 4.1.2), RStudio (Version 2021.9.2), and the stats (Version 3.6.2), lme4 (Version 1.1), and interactions (Version 1.1.5) packages. An anonymized data file, the corresponding R code, and a copy of the Qualtrics study is available on The Open Science Framework. Alpha was set a priori at a level of .05, two-tailed to ascertain statistical significance, and at .10 to assess marginal significance.
The first set of analyses assessed whether the stress manipulation was successful. The baseline level for the explanatory variable of stress condition was the control task. The dependent variables were STAI State Anxiety and VAS Stress, which are both continuous measures. Standard linear regressions were used to assess the validity of the stress manipulation. I also tested whether the stress condition resulted in greater cognitive load than the control task by modeling responses to the NASA Task Load Index.
The second set of analyses examined the effect that stress had on giving in the baseline decision and each of the three generalized reciprocity conditions, respectively. When interactions were significant, post-hoc simple slopes analyses were conducted. The dependent variable was the binary decision to give one’s endowment to another person (1) or to keep it (0). Given the dichotomous nature of the response variable, logistic regressions were used to analyze the data. As such, coefficients for these models are reported in terms of log-odds (𝛽) and odds ratios (OR). The latter is an effect size found by exponentiating the log-odds regression coefficient (e𝛽), where 𝑒 is the base of the natural logarithm and 𝛽 is the estimated logistic regression coefficient in log-odds. Odds ratios greater than 1 indicate that generosity (i.e., a decision to give resources) was more likely, whereas odds ratios less than 1 indicate that selfishness (i.e., a decision to keep resources) was more likely. 95% Confidence Intervals (CI) are reported in terms of odds ratios. 
Stress was operationalized as both the stress condition that participants were randomly assigned to, as well as participants’ subjective levels of stress based on the STAI State Anxiety and VAS Stress measures. The NASA Task Load Index was also considered to understand how perceived cognitive load impacted the various giving decisions. As such, four models with stress condition, STAI State Anxiety, VAS Stress, and NASA Task Load Index as the explanatory variables, respectively, were assessed for each of the four giving decisions. 
Several variables were added to each of the above models to control for potential confounds. STAI trait anxiety was held constant (Spielberger et al., 1983), such that pre-existing anxiety and stress levels of the participants would not be confounded with their reported STAI State Anxiety or VAS Stress at the time of the experiment. Participants' social value orientation (Van Lange et al., 1997), where prosocial was the baseline level, was additionally controlled for in all models. This is because the purpose of these models was to examine how stress affects prosocial giving decisions, holding constant whether participants would tend to “pay it forward” in normal circumstances. Age was also held constant, as research has found that it can affect stress (Lavretsky & Newhouse, 2013) and prosocial behavior (Sawada et al., 2023). 
In the giving decision regressions, the models controlled for variables which were applicable after the stress manipulation check took place. These included the order that participants completed their giving decisions in, where the baseline level was when the baseline condition was completed first. Finally, in such models where STAI State Anxiety or VAS Stress were explanatory variables, the stress condition was controlled for. 
As subjects were required to be 18 years or older to participate in the study, age was mean-centered throughout the analyses to make it meaningful. Similarly, STAI State Anxiety and STAI Trait Anxiety were adjusted to make 0 meaningful (20 was subtracted from all values).
Supplementary models controlling for participants’ gender, which does not modulate the effect of acute stress on prosocial behavior (Nitschke et al., 2022), race, and empathic tendencies are available upon request. Including those demographic terms did not substantively impact results presented here; thus, they are not included in the models reported below. 
[bookmark: _pms5q5d8y156]Stress Manipulation
	Prior to assessing the effect of stress on generalized reciprocity, it was important to assess whether the stress manipulation actually made participants feel more stressed. In line with Almazrouei and colleagues’ findings (2022), participants randomly assigned to the stress task (compared to the control task) felt significantly more stressed. This held true when considering both STAI State Anxiety (𝛽 = 5.79, p < .001, 95% CI [2.88, 8.70]) and VAS Stress (𝛽 = 19.73, p < .001, 95% CI [10.01, 29.45]) measures. Thus, the stress condition did make participants feel higher levels of acute stress, as displayed in Table 1, Models A and B and Figures 2A and B. 
As seen in Table 1, Model C and Figure 2C, participants in the stress condition were also under a significantly higher cognitive workload from the task than those in the control condition (𝛽 = 14.36, p < 0.001, 95% CI [9.51, 19.21]). 

[bookmark: _7xhyglt4u0px]



Table 1
Manipulation Check: The Effect of the Stress Task on Self-Assessed Stress & Cognitive Load
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[bookmark: _xr9yaj4o8jhi]Figure 2
Manipulation Check: Stress Condition Increases Stress & Cognitive Load[image: ][image: ]
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Note. +p < .10. *p < 0.05. **p < .01. ***p < 0.001.
[bookmark: _ovntbkl5jyn6]Baseline Giving Decisions
	I begin by examining giving decisions in the baseline condition, where participants could decide whether to give their tokens to another person in a Dictator Game scenario. On average, participants decided to give their tokens 59.02% of the time (SD = 0.49). The likelihood of giving did not differ for participants in the stress condition compared to the control condition (𝛽 = -0.10, OR = 0.91, p = .81, 95% CI [0.41, 2.01]). However, there were differences in giving based on self-assessed measures of stress. 
Participants who felt higher levels of STAI State Anxiety stress were marginally less likely to give their tokens (𝛽 = -0.05, OR = 0.95, p = .07, 95% CI [0.90, 1.00]), and those who felt higher levels of stress as measured by the VAS Stress scale were significantly less likely to give their tokens (𝛽 = -0.02, OR = 0.98, p = .01, 95% CI [0.96, 0.99]). The findings provide partial support for hypothesis 1, demonstrating that higher self-assessed levels of stress are associated with a reduced likelihood of giving to someone else in a one-shot Dictator Game decision. These results are displayed in Models A and B in Table 2 and in Figures 3A and B.
An analysis of the NASA Task Load Index also revealed that participants who were under higher levels of cognitive load after completing their task were significantly less likely to give their resources to a dependent other (𝛽 = -0.05, OR = 0.95, p = .01, 95% CI [0.92, 0.99]). These findings, as seen in Table 2, Model C and Figure 3C, mirror the negative relationship between high levels of stress and giving rates in a baseline, one-shot decision. 

[bookmark: _x7vyrc5wlrk8]


Table 2
Odds Ratios of Giving in a Baseline One-Shot Decision, by Stress & Cognitive Load
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[bookmark: _l04yuoq83ypl]Figure 3
Detrimental Effects of High Self-Assessed Stress & Cognitive Load in Baseline (Dictator Game)[image: ][image: ]
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[bookmark: _py91cod35kon]First Mover Decisions: Initiating Generalized Reciprocity
	Next, I ask how stress impacts the likelihood that participants decide to start a chain of giving. When subjects were assigned to be first movers, on average, they gave their tokens and thus started a chain of giving 85.00% of the time (SD = 0.36) – a very high value compared to the other giving conditions. 
Mirroring baseline decision findings, participants were no more or less likely to start a chain of giving when they were in the stress condition (𝛽 = -1.03, OR = 0.36, p = .36, 95% CI = [0.03, 3.03]). High levels of self-assessed stress were not associated with changes in the likelihood of starting a chain of giving, either, as seen in Table 3, Models A and B and Figures 4A and B. Those high in State Anxiety (𝛽 = -0.13, OR = 0.88, p = .17, 95% CI [0.69, 1.03]) and VAS Stress (𝛽 = -0.02, OR = 0.98, p = .28, 95% CI [0.93, 1.02]) were similarly likely to start chains of giving compared to those who scored low on these measures. Therefore, these findings did not support hypothesis 2, as experiencing acute stress had no effect on the likelihood of starting a chain of giving. 
A similar pattern, shown in Table 3, Model C and Figure 4C, held true when assessing cognitive workload. Experiencing high cognitive load had no significant impact on the decision of whether to start a chain of giving (𝛽 = -0.05, OR = 0.95, p = .24, 95% CI [0.85, 1.03]). 
[bookmark: _q73yjru1bgcx]It is important to note that as seen in Table 3, the odds ratios and standard errors of the three models’ intercepts are substantially larger than would be expected. This abnormality is likely because rates of giving were very high in the first mover condition, which may be contributing to the lack of significant effects, too. 


Table 3
Odds Ratios of Initiating Generalized Reciprocity, by Stress & Cognitive Load
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[bookmark: _qy7izmyeop7i]Figure 4
Non-Significant Effects of High Self-Assessed Stress & Cognitive Load for First Movers[image: ][image: ]
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[bookmark: _58g8gftbshc5]

[bookmark: _8zz986xljf7]Second Mover Decisions: Paying Forward Generosity & Selfishness
	Although stress did not have an effect on starting a chain of giving, generalized reciprocity cannot continue to exist unless participants in a chain of giving “pay it forward.” Second movers could be told one of two things: either that the first mover decided to give to them, and thus they received generosity that they could pay forward, or the first mover decided to not give to them, and thus they received selfishness that they could pay forward. Second movers who were not given to could also decide to be generous all on their own and re-start a chain of giving. When subjects were given to, they gave to a third beneficiary 58.54% of the time (SD = 0.50). When second movers were not given to, they gave 36.59% of the time, on average (SD = 0.49). 
	I first assess a main effect while controlling for the stress condition: were people indeed more likely to be generous (versus selfish) when they received generosity? The findings, as highlighted in Table 4 and Figure 5, offer support for hypothesis 3: compared to individuals who were given to, participants who were not given to by the first mover (and thus received selfishness) were significantly less likely to be generous and give (𝛽 = -1.06, OR = 0.35, p = .04, 95% CI [0.12, 0.91]). Thus, as expected, second movers paid forward generosity when they were given to, and selfishness when they were not given to. 
	This model also reveals that overall, second movers’ behavior was not affected by completing a stressful task. Second movers gave at similar rates regardless of whether they were in the stress or control condition (𝛽 = -0.11, OR = 0.90, p = .83, 95% CI [0.33, 2.42]). 
[bookmark: _d15m7a68d4ih]


Table 4
Odds Ratios of Giving After Receiving Generosity versus Selfishness
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[bookmark: _59dop869drny]Figure 5
[image: ]Effect of Receiving Generosity versus Selfishness from FMs on Giving for Second Movers







Next, I ask how stress, combined with whether someone received generosity or selfishness, impacts the likelihood of perpetuating a chain of giving. To address this inquiry, I examine the interaction between decision type (where being given to – i.e., receiving generosity from the first mover – is the baseline condition) and stress. The effect of a second mover being treated generously versus selfishly did not differ based on whether an individual completed the stress condition (𝛽 = 0.15, OR = 1.17, p = .88, 95% CI [0.17, 8.18]). 
Paralleling the findings from the baseline condition, differences did begin to emerge when examining the self-assessed levels of stress that participants experienced, i.e., the interaction between STAI State Anxiety stress and whether a second mover was given to or not (𝛽 = 0.08, OR = 1.08, p = .08, 95% CI [0.99, 1.19]). These findings are included as Model A in Table 5 and are displayed graphically in Figure 6A. A simple slopes analysis revealed that when second movers reported low levels of adjusted STAI State Anxiety stress (11.35; one standard deviation below the mean) and were not given to, they were significantly less likely than individuals who received benefits to provide resources to a third person (𝛽 = -2.04, p = .01). This follows established patterns finding that people are more likely to give when they have received generosity (Bartlett and DeSteno, 2006; Simpson et al., 2018), and are more likely to keep their resources when they have received selfishness. My results demonstrate that these findings from prior work hold under conditions of relatively low stress. However, when second movers had high levels of STAI State Anxiety (35.26; one standard deviation above the mean), the pattern did not hold. Giving rates for second movers approached similar levels regardless of whether they received generosity or selfishness from the first mover (𝛽 = -0.10, p = .90).
This same pattern held when stress was operationalized as the VAS Stress measure, as seen in Model B in Table 5 and Figure 6B (𝛽 = 0.04, OR = 1.04, p = .03, 95% CI [1.00, 1.08]). Based on a simple slopes analysis, compared to second movers who had received generosity, second movers who had received selfishness were significantly less likely to give under low levels of stress, i.e., at 19.77, or one standard deviation below the mean (𝛽 = -2.35, p < .001). However, this literature-consistent pattern was not found under high levels of VAS Stress (80.35; one standard deviation above the mean); regardless of whether they had been given to or not, second movers gave similarly to a third party (𝛽 = 0.08, p = .92). In fact, as seen visually on the right side of Figure 6B, giving rates for second movers who were treated selfishly were higher, although not significantly, when they experienced high (compared to low) levels of VAS Stress.
Although self-assessed stress did interact with the relationship between being treated generously and paying it forward, these statistical effects observed for STAI State Anxiety and VAS Stress do not support the specific prediction made in hypothesis 4. Under low levels of self-assessed acute stress, people are more likely to give to the following person in a chain when they were given to, thus paying forward generosity. Under high levels of stress, however, giving is no longer influenced by whether beneficiaries received generosity or selfishness, which is not in line with what I predicted. In such contexts, receiving generosity or selfishness did not have a significant effect on paying it forward.
Cognitive workload (NASA Task Load Index) did not significantly interact with the first mover’s behavior to predict participants’ second-mover decisions (𝛽 = 0.03, OR = 1.03, p = .34, 95% CI [0.97, 1.11]) (see Table 5, Model C and Figure 6C). Normally, this finding would indicate that a simple slopes analysis should not be conducted, as there is no significant interaction to probe. However, in order to follow the same analysis that was conducted for the stress measures, I next ran post-hoc analyses, and found that the aforementioned simple slopes pattern for self-assessed stress was indeed replicated for cognitive load, despite the non-significant interaction. Second movers who experienced cognitive workload at one standard deviation below the mean (32.59) were significantly more likely to be generous when they had received generosity versus selfishness (𝛽 = -1.57, p = .04). Under higher levels of cognitive load (63.51; one standard deviation above the mean), second movers’ giving decisions to a third party were not affected by whether they had been given to (𝛽 = -0.57, p = .42).

[bookmark: _35xzj9i76173]Table 5
Odds Ratios of Giving After Receiving Generosity versus Selfishness, by Stress & Cognitive Load
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Figure 6
Detrimental Effects of Self-Assessed Stress & Cognitive Load for SMs, by FM Decision[image: ][image: ]
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Discussion
	Generalized reciprocity, where benefactors help others who can pay forward the generosity they received to a third party, is common in a variety of contexts, including workplaces (Baker & Dutton, 2017; Eriksson & Ferreira, 2021). Although stress is omnipresent in these settings (Hassard et al., 2018; Johnson et al., 2005), and is only becoming more prevalent (Cohen & Janicki-Deverts, 2012; Lee et al., 2020; Schecter et al., 2020), research examining the effect of acute stress on prosocial behavior has failed to look at its effect on generalized reciprocity (Nitschke et al., 2022). I examine how the presence of stress impacts the likelihood that potential benefactors will initiate and pay forward chains of giving, as both of these processes are fundamental to the success of generalized reciprocity. My results show that although experiencing high self-assessed stress does not impact the likelihood that generosity will be initiated, it does affect whether chains of giving will continue. Under low levels of stress, people are more likely to give when they have received generosity, and are more likely to keep their resources when they have received selfishness. Yet under high levels of stress, giving rates are similar regardless of whether beneficiaries have received generosity or selfishness. 
First, in my baseline condition, I replicated past literature (Vinkers et al., 2013; Von Dawans et al., 2018; Schulreich et al., 2022; Sollberger et al., 2016) which finds that when people experience higher levels of stress in a one-shot giving decision to a dependent other (i.e., a Dictator Game), they are less likely to give away their resources. I also find that increased cognitive load has the same negative effect on these giving decisions. I speculate that behavior in these one-shot decisions may be driven by the Conservation of Resources theory, as individuals under stress were more likely to want to conserve their resources and reduce their prosocial behavior when threatened. 
Although there was no significant effect of experiencing stress on the decision of first movers to initiate a chain of giving, it is important to note that first movers started a chain of giving 85% of the time. This is substantially higher than the rates of giving in the other conditions, suggesting that there may have been a ceiling effect: first movers were very likely to start generalized reciprocity, regardless of whether they experienced stress or not. There may have been no room for those not experiencing stress to give more. 
Finally, I find that in partial support of my hypotheses, the effect of a second mover receiving generosity or selfishness depended on an individual's stress. Under relatively low levels of self-assessed stress, participants were more likely to give if they had been given to, and less likely to give if they had not been given to. This pattern held when exploring cognitive load, too. Thus, I replicate prior work (Bartlett & DeSteno, 2006; Gray et al., 2014; Harrell & Greenleaf, 2023; Simpson et al., 2018; Tsvetkova & Macy, 2015) and extend it to contexts of low stress, showing that individuals do indeed pay forward generosity and selfishness received. 
However, this pattern did not remain consistent under high levels of stress. Instead, contrary to the aforementioned prior studies, when individuals were more stressed or were under more cognitive load than the average person, their decision to give to a dependent third party was not affected by whether they themselves were given to or not. In other words, under high levels of stress and cognitive load, when making decisions to be prosocial, we do not consider how we were treated in the past; that is, whether we received selfishness or generosity from others. Instead, statistically, when we feel high levels of acute stress and cognitive load, we are equally as likely to give regardless of whether we were given to or not.
I speculate that the cognitive load literature may help to explain these findings. Research has shown that second movers typically pay forward generosity because they experience positive emotions upon being given to (Bartlett & DeSteno, 2006; Simpson et al., 2018). On the other hand, those who are not given to experience negative emotions because of the selfishness they received (Gray et al., 2014), leading them to rationally give less. Yet existing literature notes that when stress increases cognitive load, it can result in increased distractibility and attentional narrowing (Bong et al., 2016). Individuals who are under cognitive load also make decisions that are more impulsive and less driven by their thoughts (Hauge et al., 2015), and are less able to effectively react to social deviance (Fonseca et al., 2013). In all, these insights offer a possible explanation: when perceived stress is high and individuals are under an excessive level of cognitive load, they are unable to consider or rationally process the emotions and thoughts they are experiencing after receiving generosity or selfishness. Here, greater stress and cognitive load lead individuals to think about their emotions and the information that has been provided to them less than they normally would in generalized reciprocity, making them unable to deliberate and use information about the first mover’s actions to behave strategically. 
[bookmark: _f6g1v38jjmz7]Implications
[bookmark: _81ndqniqpme7]Theoretical Contributions
These findings have important theoretical implications. First, I introduce generalized reciprocity to the stress and prosocial behavior literature, thus extending empirical work to an important real-world phenomenon. I also replicate two separate bodies of prior work, offering more evidence that 1) stress is associated with decreased giving in Dictator Games (Vinkers et al., 2013; Von Dawans et al., 2018; Schulreich et al., 2022; Sollberger et al., 2016) and 2) under normal, not stressful conditions, people tend to pay forward generosity and selfishness (Gray et al., 2014; Tsvetkova & Macy, 2015). In addition, I offer support for the validity of Almazrouei et al.’s (2022) method to induce stress in human subjects in online research. This is important, as it offers a viable alternative to the more common Trier Social Stress Test. This newer, online method is more relevant to the virtual world that we live in today, where in-person interactions are not always the norm. 
This work also highlights theoretical areas which require more exploration. Due to the ceiling effect present in the first mover condition, more work is needed to explore how stress impacts the likelihood that chains of generosity will be initiated. 
In addition, although I speculated that the Tend-and-Befriend hypothesis would be a potential mechanism for second mover findings, I did not find support for this process. I expected that second movers high in stress, upon being given to and experiencing positive emotions, would feel that they belong to a social group. Since this would provide them access to group members, they would not have to befriend others by continuing to be prosocial, and thus could keep their resources. On the other hand, I hypothesized that those who were not given to would experience negative emotions, and that this coupled with a lack of resources would lead individuals to feel as though they did not belong to the group. The rejection they would experience could be a motivator to give more, such that they would develop a good reputation and become a respected member of the group again. As a result, people would engage in more prosocial giving behavior. Instead, under high levels of stress, people’s decisions were not impacted by whether they were given to or not. 
However, my study was a fairly conservative test of the Tend-and-Befriend theory. Research has shown that especially under conditions of acute stress, individuals tend to prioritize benefiting close others with prosocial behavior compared to strangers (Margittai et al., 2015, Schweda et al., 2020, Steinbeis et al., 2015). In this study, participants engaged asynchronously with anonymous others on an online platform, and the social benefits they could have obtained from helping others were relatively minimal. If subjects did not feel as though they should be especially close with those they were interacting with, the social belonging mechanism that characterizes the Tend-and-Befriend hypothesis may not have been activated. Participants may not have viewed their benefactors as belonging to a social group they could join. Therefore, further research is needed to assess how closeness to social interaction partners in generalized reciprocity affects the presence of Tend-and-Befriend behavior. 
Scholars should also investigate whether increased cognitive load explains the observed behavior of SMs, and if not, what other potential mechanisms may explain the findings. 
[bookmark: _8ubhgwqw4n0]Practical Contributions
Beyond the literature, this research also has consequential practical implications. Although assignment to the stress versus control task had no effect on giving, self-assessed feelings of stress did affect second mover’s generalized reciprocity decisions. Thus, it may not be whether a task is objectively stressful or not that impacts the likelihood of a chain of giving continuing, but rather whether a task feels stressful or not that is important. In workplace contexts, this means that workers should not focus on whether a task that was assigned to their co-worker is stressful, but rather ask their co-worker how they feel and check in with their self-assessed levels of stress and emotions. This is especially important to do in virtual work settings, where employees may feel even more stressed as a result of the context-dependent isolation. It is the perception of how much stress someone feels in particular that could impact whether workers help out on tasks, or choose to continue or stop chains of mentorship. 
In addition, I show that under high levels of stress, individuals’ decisions to continue or restart a chain of giving is not impacted by whether they were given to. This may be harmful for both those who have received generosity or selfishness, especially in the workplace. When stressed, findings suggest that employees are unable to take into account how people have treated them in the past. This could reduce the likelihood that these workers perpetuate chains of paying it forward, even when previously, they have been treated generously. Similarly, if individuals have been taken advantage of in the past and not received benefits in turn, they may still continue to be generous despite being treated unfairly, leading to more inequities and unjust working conditions. For workers who find themselves in stressful environments, these are invaluable insights to keep in mind, as they can protect both the individual and the larger chains of giving necessary for companies to succeed. 
There is good news, too, however. Analyses revealed that chains of giving were no less likely to start under conditions of stress. This means that even in stressful circumstances, such as healthcare jobs which are innately taxing, generalized reciprocity can still be initiated, positively helping numerous dependent third parties, such as newer co-workers, as a result. 
[bookmark: _s1t5152cl8q7]Limitations and Future Research
	Although this study offers new findings about the impact of stress on generalized reciprocity, it also highlights areas for future research. First, the stress manipulation itself did not influence giving rates, possibly because the binary assignment of being stressed or not did not offer as much needed information as the continuous STAI State Anxiety and VAS Stress scales did. As such, conclusions which suggest the importance of self-assessed levels of stress are largely based on correlational findings. The odds ratio effect sizes highlighted in the findings are also fairly small, and thus further research is needed to both assess causal conclusions and see whether greater effect sizes would be present if larger sample sizes were to be used. 
	Additionally, this study design used a binary decision of whether to give or keep one’s endowment. In their meta-analysis, Nitschke and colleagues (2022) found that under stress, giving rates for binary decisions were significantly higher than non-binary, more complex decisions. In other words, binary decisions resulted in increased prosocial behavior for individuals experiencing stress. This insight necessitates future studies exploring the effect of stress on generalized reciprocity where participants can choose to give any proportion of their resources, versus all or nothing. This alternative study design may also be more ecologically valid, as giving decisions are not always dichotomous in the real-world. 
While this study examined the influence of acute stress, stress can also be looked at in a wider variety of contexts. Potential benefactors in this study did not have any information about the stress levels of those that they could help, despite the high likelihood that in the real world, an individual’s social interaction partner would also experience stress to some degree. Future research should investigate social interaction partners to understand how the likelihood of chains of giving starting and continuing is affected by benefactors and their potential beneficiaries experiencing symmetric or asymmetric levels of stress. 
This study also focused on only one type of stress: acute. However, the United States and the world more broadly is experiencing a mental health crisis (Dong & Bouey, 2020; Evans et al., 2018; Feinstein et al., 2020; Kadison & DiGeronimo, 2004), with rates of anxiety and other disorders increasing. As such, it would be important to explore how chronic stress and anxiety, in addition to their acute forms, affect generalized reciprocity. 
A further limitation is that the second mover findings could either be due to a real phenomenon, or the experiment’s methodology. Although one possible explanation for findings is that stress and cognitive load made people unable to be attuned to their own emotions and use the information given to them, a separate explanation is that the study simply made participants so stressed that they became frustrated and stopped paying attention. To understand which is the case, I would need to analyze people’s emotions after they were told they received generosity or selfishness, as I could then assess whether they processed and would act on this information. 
However, in order to avoid demand characteristics affecting participant’s subsequent generalized reciprocity decisions, a more robust study design would be required. Past work (Simpson et al., 2018) addressed the demand characteristics concern by randomly assigning half of participants to answer emotion items after they were told they were or were not given to, while the other half did not. This allowed the researchers to assess the role that emotions play in the GR decision-making process, and also to analyze whether answering these items impacts giving behaviors by comparing them to the giving behaviors of participants who did not answer them. I was unable to implement such a design as the available sample size was too small. Instead, I measured emotions before participants learned how they had been treated, and then again after giving decisions, rather than in the middle of the information-then-decision process.
The emotion data that was collected will be used in a future study, but in the meantime, more work is needed to accurately assess emotions after information is provided during a stressful generalized reciprocity process. One potential idea is to compare fMRI data to self-reported emotions to probe into whether individuals are feeling their emotions, but not processing, reading, and acting on them due to their increased cognitive load. Research may also be needed to test how we can intervene, such that people who are under stress will still use their emotions and the information that is provided to them to engage in rational decision making. 
	It is also important to note the generalizability of these findings as they relate to diversity. The sample was predominately white, and participants were required to be based in the United States. As a result, this sample contextualizes itself within psychology’s WEIRD problem (Roberts et al., 2020). Thus, it is important to conduct this study with populations from a variety of demographics and cultures, and keep in mind that these results are not necessarily universal, but rather are most applicable to white, Western European contexts. 
	Finally, while this study does make an important first step in considering generalized reciprocity as it relates to stress, more research is needed. Generalized reciprocity is not representative of all indirect behaviors. Downstream indirect reciprocity (van Apeldoorn & Schram, 2016), where B gives to C, and then A can give to B, involves reputation mechanisms. As this type of giving structure is also common in contexts with stress, such as treating a new colleague generously who had a reputation for being a kind co-worker at a previous, stress-inducing company, it is worthwhile evaluating how stress affects this type of giving. 
	In closing, I show that under low levels of stress and cognitive load, individuals are more likely to pay forward generosity when they are treated generously, and pay forward selfishness when they are treated selfishly. However, people experiencing high levels of stress no longer take into account how they have been treated in the past when deciding whether to benefit a third party. These findings should be further explored with other types of stress and anxiety and using paradigms with more ecological validity. Additional research is also needed to examine the validity of cognitive load as a potential mechanism for the results. 
Despite these next steps, this research offers consequential insights for both workers who find themselves in stressful environments, as well as companies who rely on and expect their employees to engage in organizational helping behaviors. If individuals experience high levels of stress, they may be less likely to consider and take into account when they have been treated generously or selfishly in the past. This unfortunately harms the ability for 1) generalized reciprocity to be perpetuated in the workplace, even when generosity is common and 2) for individuals to protect themselves and their resources when they have been treated unfairly. 
[bookmark: _fdpk5byxv1ge]
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Note. These models examine baseline decisions only. N = 122 participants. Logistic regressions
model the dichotomous outcome of giving one's endowment (versus keeping it).

“STAI State Anxiety was adjusted to make 0 meaningful. > Baseline of task condition is Control.
¢ STAI Trait Anxiety was adjusted to make 0 meaningful. ¢ Baseline of baseline order is
completing the baseline decision first.  Baseline of SVO is Prosocial. f Age was mean-centered.

p<.10.p<.05. "p<.01. ""p<.00L.
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Note. These models examine first mover decisions only. n = 38 participants. Logistic regressions
model the dichotomous outcome of giving one's endowment (versus keeping if).

“STAI State Anxiety was adjusted to make 0 meaningful. ® Baseline of task condition s Control.
¢ STAI Trait Anxiety was adjusted to make 0 meaningful. ¢ Baseline of baseline order s
completing the baseline decision first. ¢ Baseline of SVO is Prosocial. * Age was mean-centered.

p<.10.p<.05. "p<.01. ""p<.001.
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Note. These models examine second mover decisions only. n = 82 participants. Logistic
regressions model the dichotomous outcome of giving one's endowment (versus keeping it).
“Baseline of task condition is Control. ® Baseline of SM decision type is FM gave. © STAI Trait
Anxiety was adjusted to make 0 meaningful. ¢ Baseline of baseline order is completing the
baseline decision first. ¢ Baseline of SVO is Prosocial.  Age was mean-centered.
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Note. These models examine second mover decisions only. n = 82 participants. Logistic
regressions model the dichotomous outcome of giving one's endowment (versus keeping it).
#STAI State Anxiety was adjusted to make 0 meaningful. ® Baseline of SM decision type is FM
gave. ° Baseline of task condition is Control. ¢ STAI Trait Anxiety was adjusted to make 0
meaningful. ¢ Baseline of baseline order is completing the baseline decision first. f Baseline of
SVO is Prosocial. ¢ Age was mean-centered.
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Note. ? denotes the giving decision that the participants had to make. Vindicates that a
participant was given to by a benefactor (i.e., they received generosity), and X is shown when a

participant was not given to (i.e., they received selfishness).
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Note. These models examine all decisions. N = 122 participants. Standard linear regressions
model the continuous outcome of self-assessed stress and cognitive load, as measured by STAI
State Anxiety, VAS Stress, and the NASA Task Load Index.

#Baseline of task condition is Control. ® STAI Trait Anxiety was adjusted to make 0 meaningful.
© Baseline of SVO is Prosocial. ¢ Age was mean-centered.
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