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ABSTRACT 

 

In a series of three related studies, this dissertation builds on previous research on the 

implications of psychological distance on prosocial behavior. Across five samples, we used 

ecologically valid participants and methodologies to better understand the mechanisms 

underlying altruistic behaviors across three dimensions – time, social distance, and risk. We first 

explored bone marrow donation decisions across two different time points and found that new 

registry members construe the decision differently than potential matching donors. We next 

examined the processes underlying the extension of altruism to socially distant individuals in 

samples of altruists and controls, and determined that costly altruism varies as a function of 

valuation (not perception). Building on these initial studies, we investigated the social 

discounting function in a national sample to further understand how individual differences can 

explain costly generosity toward distant others, and found that generosity does not vary as a 

function of political beliefs. Finally, in the last study we used ecologically valid measures (and in 

a subset of the sample, a neuroimaging empathic pain paradigm) to assess differential predictors 

of low-cost prosocial helping in daily life. Together, the studies in this dissertation suggest that 

the affective processes associated with temporal delay, the valuational mechanisms related to 

social distance, and the motivational role of empathy all play a role in facilitating generous 

behavior.  
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GENERAL INTRODUCTION 

 
Costly altruism, or risk-taking to benefit an unrelated other, is not well explained by 

biological or evolutionary mechanisms (Kurzban, Burton-Chellew, & West, 2015; Marsh, 2016; 

Nowak & Sigmund, 2005; Trivers, 1971). What distinguishes extraordinary altruists, individuals 

who would risk their own welfare to help a stranger, from the average person? In addition to the 

relevance for serious public health outcomes requiring donations toward unrelated recipients, 

such as organ or marrow transplants, understanding the mechanisms of how we feel about (and 

value) other individuals in our social networks is crucial for understanding our social attitudes 

and behaviors (Kalenscher, 2017). This dissertation aims to further the understanding of costly 

prosocial choices by examining these decisions through the lens of construal theory and 

psychological distance, and exploring the behavioral, personality, and neural correlates of 

individuals who have made risky altruistic decisions, relative to those in the general population. 

A focal contribution of this dissertation to the existing literature is the use of ecologically 

valid samples and methods to examine costly prosocial decisions as they vary on three 

dimensions: temporal delay, social distance, and riskiness. In addition to behavioral and fMRI 

data collected from special populations of altruists (e.g. altruistic organ and marrow donors, 

humanitarian aid workers, heroic rescuers), we used experience sampling methods and online 

survey methodology to examine social decisions and behaviors from community participants and 

in a national sample.   

Temporal Delay 

The studies in this dissertation draw from the literature describing construal level theory 

and prior work examining altruistic decision making processes. Construal level theory posits that 

temporal and social distances are mentally represented in the same way that spatial distances are 
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construed in the brain (Trope & Liberman, 2010) and this cognitive function may have evolved 

over time to support future thinking and complex social behaviors (Parkinson, Liu, & Wheatley, 

2014). According to this framework, events that are near in time are more psychologically salient 

and more concretely represented in the mind than events more distant in time (Bar-Anan, 

Liberman, & Trope, 2006). Psychological distance cognitively alters the way we prospect about 

our future choices, and episodic simulation has been shown to increase hypothetical prosocial 

intentions (Gaesser & Schacter, 2014). This dissertation examines discrepancies in predictions of 

real-world future altruistic behavior – specifically bone marrow donation decisions, which 

require future prospection.  

These donation decisions involve a commitment behavior at an earlier time point (signing 

up for the Be The Match registry) and follow-through at a later time point (matching with a 

patient). Prospection necessitates the prediction of one’s own future thoughts and behaviors by 

mentally simulating potential scenarios (Buckner & Carroll, 2007). A significant proportion of 

registry members appear to inaccurately predict their future donation-related decisions, as up to 

half of members who are later contacted ultimately opt out of donating —an inconsistency with 

potentially life-threatening outcomes for patients in need of a marrow transplant (Switzer et al., 

2013). We hypothesized that this attrition from the registry may stem from the fact that at 

registration, registry members’ construals of donation are more abstract and focused on the most 

positively valenced feature of donation (saving a life), whereas at the matching stage, construals 

are concrete and focused on the negatively valenced features of donation, such as the discomfort 

or inconvenience of a undergoing a medical procedure for the benefit of a complete stranger.  
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Social Distance 

Social closeness between individuals is a strong predictor of altruistic helping (Beckes & 

Coan, 2011). At a biological level, this can be explained via mechanisms like inclusive fitness 

(Hamilton, 1964) and reciprocal altruism (Burnstein, Crandall, & Kitayama, 1994; Trivers, 1971) 

that rationalize helping toward kin or close others who can return the favor at a later time. On a 

psychological level, preferential altruism for genetically/socially close others is supported by 

cognitive mechanisms involved in construals (Liviatan, Trope, & Liberman, 2008). Events and 

individuals can vary in their subjective psychological distance from the self (Rachlin & Locey, 

2011; Trope & Liberman, 2010), and like temporal distance, this encoding may reflect common 

neurocomputational processes that originally evolved to represent perceptual space (Parkinson, 

Liu, & Wheatley, 2014). Increasing psychological closeness heightens motivational salience 

generally (Cole, Balcetis, & Dunning, 2012), and enhances generosity specifically in a variety of 

settings, including economic games and charitable contributions (Burtch, Ghose, & Wattal, 

2013; Rachlin & Locey, 2011; Small & Loewenstein, 2003), but whether this relationship is 

perceptual or valuational remains to be tested. 

The rate at which generosity declines as relationships become socially distant follows the 

social discounting function originally described by Jones and Rachlin (2006, 2009). Social 

discounting (analagous to temporal discounting) is a robust phenomenon, with empirical studies 

finding that individuals value the welfare of distant others at a hyperbolic rate (Locey & Rachlin, 

2015; Ma, Pei, Jin, & De Wit, 2015; Pornpattananangkul, Chowdhury, Feng, & Yu, 2019; 

Strombach et al., 2014). This dissertation aims to determine the behavioral, personality, and 

political affiliation correlates of social discounting in healthy/community populations as well as 
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extraordinarily altruistic samples in order to better understand prosocial decision making across 

social distance and levels of risk. 

Levels of Risks 

 The intensity of the costs associated with generosity interacts with the prior discussed 

features (social and temporal distance) to influence decisions, which is why studying special 

populations like altruistic kidney donors (who have endured great risks to aid a stranger) and 

bone marrow donors (who have made a commitment to help a stranger in the future) is 

particularly illuminating. Generous behavior is especially difficult to study in the lab, given 

demand characteristics (Eisenberg & Fabes, 1990). Due to ethical considerations, highly costly 

altruistic decisions can typically only be studied after the fact, in order to reduce coercion or 

interference. What motivates low-risk helping behaviors toward close and far others in day-to-

day life? These choices could be influenced by the same mechanisms as costly altruism, just to a 

lower degree, or have altered motivations. Despite the relative feasibility, low-cost prosocial 

choices have sparsely been variables of consideration, with some research utilizing laboratory 

behavioral economics tasks with hypothetical or real rewards (Charness & Gneezy, 2008; 

Osiński, Ostaszewski, & Karbowski, 2014; Ruch, Bruntsch, & Wagner, 2017; Soutschek, Ruff, 

Strombach, Kalenscher, & Tobler, 2016) but only a few studies examining actual helping 

behaviors in day to day life (Konrath et al., 2015; Morelli, Rameson, & Lieberman, 2014; 

Rameson, Morelli, & Lieberman, 2012).  

 Prosocial behavior, even at a low cost, is considered an adaptation of the evolutionary 

mechanisms underlying generosity toward related individuals, specifically parental care 

mechanisms for mammalian offspring (Preston, 2013; Preston & de Waal, 2001). Parental care is 

facilitated through activation in specific brain regions in response to infant distress and pain 
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cues, including amygdala and bed nucleus of stria terminalis (BNST) (Lebow & Chen, 2016; 

Marsh, 2016). This dissertation aims to extend the current literature by examining the daily 

helping behavior of altruists and controls across groups and in relation to an fMRI task indexing 

empathy for pain (Brethel-Haurwitz et al., 2018; Morelli et al., 2014).  

Dissertation Objectives 

 In a set of three related studies, this thesis builds on previous research on the correlates of 

generosity by addressing several gaps in the literature, and additionally aims to provide insights 

into how specific outcomes associated with prosocial decisions, such as altruistic bone marrow 

donations and daily helping behaviors, can be improved. Across five participant samples, we 

utilized ecologically valid samples and methods to examine the mechanisms underlying 

prosocial behaviors across three dimensions – time, social distance, and risk. In Study 1, we 

explored affective construals of bone marrow donation decisions across time in participants 

recently recruited for the Be The Match Registry relative to individuals recently contacted by 

the National Marrow Donor Program as a match for a patient in need of a marrow transplant. In 

Study 2a, we examined the perceptual and valuational processes around extending generosity to 

distant individuals by utilizing a sample of altruistic kidney donors to study their social 

discounting behaviors. In Study 2b, we replicated and extended these findings to other altruistic 

populations to test social discounting as a function of risk and recipient. In Study 2c, we 

investigated the social discounting function in relation to a national sample of individuals who 

varied in their personality and political beliefs, to further understand how individual differences 

are associated with costly generosity toward distant others. Finally, in Study 3, we used 

ecologically valid experience sampling surveys (and in a subset of the sample, an fMRI empathic 

pain paradigm) to assess predictors of low-cost prosocial helping in daily life, in both extreme 
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altruists and controls. Together, this body of work suggests that the affective processes 

associated with temporal delay, the valuational mechanisms related to social distance, and the 

neural processes associated with empathic responding each play a unique and interacting role in 

motivating prosocial behavior. The implications of this work, and questions raised for future 

studies, are considered in the General Discussion. 
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STUDY 1: ALTRUISM ACROSS TEMPORAL DISTANCE1 

 

 

Every year, more than 4,000 Americans donate hematopoietic stem cells (HSCs) to 

unrelated, anonymous strangers (Center for International Blood and Marrow Transplant & U. S. 

Department of Health and Human Services, 2016). The objective goal of these donations, as 

reflected by the mission statement of the National Marrow Donor Program (NMDP), is to help, 

“every patient get the life-saving transplant they need.” HSC donations represent potential cures 

for patients with blood cancers like leukemia and lymphoma that may be otherwise untreatable, 

and some 70% of patients who require an HSC donation will need a transplant from an unrelated 

donor (Besse, Maiers, Confer, & Albrecht, 2016). But key features of unrelated allogeneic 

donations result in some patients failing to get the transplant they need. Among them is that the 

decision to register as a donor (which entails pledging to donate if asked) may take place months 

or years before the opportunity to donate arises. Thus, registering and pledging to donate requires 

potential donors to imagine (or prospect about) their own future desires and choices at the time 

of registration (Dasgupta, 2018). A significant proportion of registry members appear to 

inconsistently prospect about their future donation-related decisions, as up to 50% of members 

who are later contacted ultimately opt not to proceed with donation—a discrepancy with 

potentially life-threatening consequences for patients (Switzer et al., 2013). This statistic 

conforms to a large body of research on commitment-behavior inconsistency, which finds 

surprising inaccuracy in the self-prediction of future actions (Rogers & Aida, 2014). Improved 

understanding of the role of prospection—the mental representation of future events—in 

decisions about marrow donation may aid in reducing such discrepancies.  

                                                      
1 Study 1 is currently under revision at Health Psychology as: Vekaria, K.M., Hammell, A.E., Vincent, L., Smith, 

M., Rogers, T., Switzer, G.E., Marsh, A.A. The role of prospection in altruistic bone marrow donation decisions.  
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Prospection entails the prediction of one’s own future cognitions and behaviors by 

mentally simulating potential scenarios. Construal theory stipulates that events that are 

improbable and distant in time are construed differently than those that are probable and close in 

time, and these differences affect the accuracy with which people predict their own future 

emotions and behavior (Gilbert & Wilson, 2007). Future events that are unlikely to occur or are 

temporally distant are construed relatively abstractly, in little detail, and with an emphasis on the 

central focus of the event. Conversely, situations that are likely to occur or are temporally close 

are construed more concretely, in more detail, with a greater focus on peripheral features (Trope 

& Liberman, 2003, 2010).  

For example, when people are asked to consider future possible good and bad days—

either in the near future or one year from the experiment—and list events that might happen on 

each type of day, they estimate positive days will be more uniformly positive, and negative days 

will be more uniformly negative, when they are further away in time. This suggests that 

representations of temporally distant events are more general and schematic than temporally 

proximal events (Liberman, Sagristano, & Trope, 2002).2 Such differences affect predictions of 

future behavior. For example, when people are asked to estimate their likelihood of attending an 

enjoyable future event, their decisions regarding events in the distant future are influenced more 

by how much they would enjoy the event, but decisions regarding events in the near future are 

influenced more by peripheral details like how difficult it would be to get to (Liberman & Trope, 

1998). Differences in the way temporally close or likely events are construed relative to 

temporally distant or unlikely events increases the difficulty of predicting one’s own responses to 

                                                      
2 Experimental work has demonstrated distinct influences of psychological distance and construal level on affect-

based evaluation. Whereas abstract (relative to concrete) thinking increases positively-valenced thinking, 

psychological distance (relative to closeness) reduces the intensity of the affective feelings (Williams, Stein, & 

Galguera, 2013). 
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distant or improbable events (Gilbert & Wilson, 2009), and may explain frequent experiences of 

regret as previously committed-to events draw nearer in time (Gilbert & Wilson, 2007).  

The relevance of construal theory to altruistic marrow donation-related decisions is clear. 

Bone marrow or HSC donations typically follow a two-step process, whereby potential donors 

first join a registry, such as Be The Match® (operated by the National Marrow Donor Program®) 

by providing basic information and a genetic sample via cheek swab. At the time of registration, 

the actual donation is both temporally distant and unlikely—on average, donations occur 3 years 

after registration, and only approximately 1 in 430 registrants will ultimately undergo bone 

marrow or peripheral blood stem cell donation (Be The Match®, 2017). Later, registry members 

who are identified as a potential match (“potential matching donors”) for a recipient are asked to 

undergo confirmatory typing (CT), during which registrants’ blood is tested to confirm matching 

HLA (human leukocyte antigen) type and they receive detailed information about the HSC 

donation process. At CT, donation is both temporally closer and much more likely. Donation 

typically occurs 2-3 months after CT, and 1 in 9 registrants who complete CT will ultimately be 

called to donate either surgically through marrow donation (approximately 30% of donations) or 

nonsurgically through peripheral blood stem cell donation (PBSC) (approximately 70% of 

donations). Perhaps unsurprisingly, CT is the inflection point at which the majority of attrition 

occurs (Switzer et al., 2013).  

We hypothesized that this significant attrition at CT may stem from the fact that at 

registration, registry members’ construals of donation are more abstract and focused on the 

central, most positively valenced feature of donation (saving a life), whereas at the CT stage, 

construals are relatively concrete and detailed, and incorporate more heterogeneous information 

about negatively valenced features of donation, such as medical procedures that cause pain or 
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discomfort. Prior research finds that feelings of ambivalence (e.g. mixed emotions and worries 

about donating) are associated with attrition at the CT stage (Switzer et al., 1999; Switzer et al., 

2013). So, consistent with construal theory, we hypothesized that individuals would express 

greater ambivalence at the CT stage relative to registration. Ambivalence, as it has been 

traditionally measured, is a broad construct that reflects an unspecified mixture of positively and 

negatively valenced (hence the term “ambi-valent”) affects and motivations.  In that construals 

capture specific negatively and positively valenced features of donation, we anticipated that 

construal valence and heterogeneity would be associated with donation-related ambivalence at 

both registration and CT.  

To test our hypotheses, we collected cross-sectional survey data, including construals 

about donation, from both new registry members, for whom donation is unlikely and far in the 

future, and potential matching donors, i.e. individuals recently contacted to undergo CT, for 

whom donation is more likely and closer in time. Among both new registry members and 

potential matching donors at CT, we predicted that intentions and decisions to donate would be 

associated with more positive and more homogenous construals of donation. We also 

hypothesized that potential matching donors’ construals of donation would be more negatively 

valenced and heterogeneous (focused on peripheral details) than those of new registry members, 

and that more negatively valenced and heterogeneous construals would be associated with the 

choice to opt out of donation at the CT stage. Finally, we wanted to test if the hypothesized 

relationship between construal valence, which reflects low-level affective responses to various 

features of donation, and donation intentions or decisions would be mediated by ambivalence, 

which is a broader construct reflecting an unspecified mix of motivations and affective 

responses. 
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Methods 

 
Participants  

 

 In collaboration with the National Marrow Donor Program®, we recruited a national, 

cross-sectional sample of 729 young adults, ages 18-31 (M= 22.07, SD= 2.97), from the Be The 

Match® registry.  

 Following Switzer and colleagues (Switzer et al., 2003) new registry members (N = 516, 

ages 18-30, M= 21.29, SD= 2.58) were recruited within twelve weeks of registering as potential 

donors through Be The Match® (see Table 1.1 for additional participant demographics). All 29 

US domestic Be The Match® donor centers through which Be The Match® recruits and manages 

donors, including the Be The Match® operated Donor Center 001, participated in study 

recruitment. New registry members were excluded who had been medically deferred since 

joining, were active in search (identified as a match for a patient), had a status of “Temporarily 

Unavailable,” or did not have English as their language preference. New registry members who 

were older than 30, were also excluded to improve the demographic match between these 

participants and CT stage participants, who are predominantly under 30. Following the initial 

invitation, one reminder email was sent to all members who had not completed the survey. As a 

result, 7,756 of the total 10,906 registry members who had registered between April and 

September 2015 were invited to participate in the study via emails sent after their Post 

Recruitment Survey was received. 696 new registry members began the survey and 516 of those 

(74.14%) provided complete data.  The overall response rate was 9% for starting the survey and 

7% for providing complete data (see Figure 1.1 for recruitment flow chart). 

 Potential matching donors (N = 213, ages 18-31, M= 23.97, SD= 3.02) were current 

members of the registry who had all recently been contacted by Be The Match® because they 
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were found to be a potential match for a patient (see Table 1.1 for participant demographics). 

Registry members who were participating in other NMDP-sponsored research projects, had been 

medically deferred since joining, had a status of “Temporarily Unavailable,” did not have 

English as their language preference, or were over the age of 30 were excluded from recruitment. 

Continuing toward donation was defined as meeting medical suitability criteria, consenting to 

donation, and scheduling an appointment for a blood draw. Importantly, all potential matching 

donors had already decided either to continue toward donation or to opt out of the registry (those 

who opted out were distinct from those who were ineligible for medical reasons). Following their 

decision, representatives from Be The Match® verbally invited participants via telephone to take 

part in the study. Reminder emails were sent to individuals who had verbally consented to 

participate in the survey every 1-2 weeks, for a maximum of 4 outreach attempts. Invitations for 

this phase of the study were extended to 935 of the total 1,718 (54.42%) eligible potential 

matching donors on the Be The Match® operated Donor Center 001 registry between December 

2015 and October 2016. Out of the 1,718 eligible individuals, 550 verbally agreed to participate 

in the study (32.01%), and 213 individuals (12.40%) provided complete data. Of eligible 

participants continuing toward donation at the CT stage (815 individuals), 235 invites were 

extended and an estimated 200 verbally agreed to participate; 155 of these completed the survey 

(19.02%). Of eligible participants who opted out of the registry at the CT stage (903 individuals), 

700 invites were extended and an estimated 350 verbally agreed to participate; 58 of these 

completed the survey (6.42%). When compared to NMDP data regarding all potential matching 

donors who were successfully contacted at the CT stage in 2016 (65.6% of whom chose to 

continue towards donation versus 34.4% who opted out of the registry), our sample contained 

comparable relative proportions of those who chose to continue toward donation versus opt out, 
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2 (1, 213) = 1.50, p = 0.2202. (These data do not include potential matching donors who did not 

respond to NMDP outreach attempts or were ineligible due to medical criteria, who were also not 

a part of our sample.) 

  

 
Figure 1.1. Recruitment flowchart for new registry members and potential matching donors. 

 

All participants completed measures online via the Qualtrics survey platform. Both the 

NMDP and Georgetown University Institutional Review Boards approved the study. Informed 

consent was obtained from all participants before survey completion. The median time to 

complete the survey (something about the fact that it included other measures after the questions 

about construals were presented) across all participants was approximately one hour and two 

minutes (approximate completion metrics: M = 58 minutes; Min = 29 minutes; Max = 2 hours 

and 15 minutes). Participants were compensated $30 for their time and effort. 
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Prior to data collection, we estimated the sample sizes necessary for estimating effect 

sizes. Using sample sizes generated from the relevant literature for which prior studies provide 

sufficient data to estimate effect sizes, we determined that to test the effect of temporal distance 

on construal (restimated = 0.28) (Liberman, Sagristano, & Trope, 2002), a sample of N = 98 would 

retain 80% power at α = 0.95. 

Measures   

(Survey measures were presented in the order listed below.) 

Donation Construals. Participants were instructed to imagine being asked to donate 

marrow or stem cells to a patient at some specific future time and to spend a few minutes 

thinking about the various things that would happen as a part of the donation process. The 

instructions were the following for new registry members:  

“Imagine that in one year, you are asked to donate stem cells to a 

patient and that you decide to do so. Please spend 1-2 minutes thinking 

about the various things that would happen as part of the donation process. 

Then list each separate thing that would happen as part of the donation 

process below.”  

For potential matching donors, the instructions differed:  

“Recently, you have been contacted about undergoing 

confirmatory typing. During this survey, we will use the term 

‘confirmatory typing’ to mean the stage at which you are being tested 

further to determine whether you are the best match for a patient. 

Regardless of your decision about whether to undergo further testing 

(confirmatory typing), please imagine that in one week, you are asked to 
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donate stem cells to a patient and you decide to do so. Please spend 1-2 

minutes thinking about the various things that would happen as part of the 

donation process. Then list each separate thing that would happen as part 

of the donation process below.”  

All participants then wrote out each item they imagined in up to ten text entry boxes 

provided. After submitting their responses, all participants viewed the total list of items they had 

provided and were prompted with the following instructions: “Now go back and rate how 

positive or negative each of the things that you listed would be if it did happen, with "-3" being 

the most negative, "0" being neither positive nor negative, and "3" being the most positive.” In 

keeping with previous construal theory work, the number of items listed, mean valence of the 

items, and standard deviation of their valence (heterogeneity) were calculated (Liberman et al., 

2002). 

We conducted qualitative analyses to determine what proportion of participants 

mentioned the central focus or purpose of donation, which we drew from the mission statement 

of Be The Match®--to provide recipients with lifesaving donations--among the items they listed. 

Individual construal items were coded as a 1 following a text search for the following terms: 

‘save,’ ‘saving,’ ‘life,’ ‘live,’ ‘help,’ ‘benefit,’ ‘patient,’ ‘recipient,’ and ‘survive,’ or as 0 if there 

was no mention of any of these terms, which were drawn directly from the mission statement of 

NMDP as described in their online materials. Responses were visually inspected and additionally 

coded as a 1 if the respondent mentioned saving a life or helping the recipient in any of their 

listed items, and 0 if there was no mention of the recipient, or only of meeting the recipient. All 

participant items were coded by two independent coders, with satisfactory agreement between 

coders (proportion agreement = 86.0%,  = 0.62, SE = .04). A third independent rater resolved 
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any discrepancies in the initial coding; this was the case for 14.0% of participant responses 

(items from 102 participants). The mean valence of items coded as a 1 was then calculated for 

each group.  

Intention to donate. For new registry member participants, intention to donate was 

assessed via the question, “If you are found to be a match with a patient and are asked to donate, 

what is the likelihood that you will donate?” on a scale of 1 = Extremely Unlikely to 7 = 

Extremely Likely, with 4 = Undecided. CT decisions for potential matching donor participants 

were coded 0 = no or 1 = yes.  

Responses for intention to donate demonstrated a ceiling effect, M = 6.07 (SD = 1.23) 

with a skewness of -1.99 (SE = .11), violating assumptions of normality. Reverse scoring (to 

maintain ordering of variable) and reciprocal transformation reduced skewness to -.08 (SE = .11). 

The transformed variable (range: 0.14-1.0) was used in subsequent analyses, with the 

transformed M = 0.68 (SD = .30). After transformation, higher scores still indicated greater 

intentions to donate. 

Ambivalence. Donation-related ambivalence was assessed using versions of the 7-item 

Ambivalence Scale (Switzer et al., 2005, 2013). In new registry members, ambivalence was 

assessed using the 7-item Ambivalence Scale (Switzer et al., 2003), and for potential matching 

donors, ambivalence was assessed using the 7-item Ambivalence Scale (Switzer et al., 2005, 

2013). For both scales, scores on all items were averaged, with higher scores indicating greater 

ambivalence.  

Demographics. Participants indicated their age, gender, race, ethnicity, and education 

level. For all regression analyses, gender was coded as Female = 0 and Male = 1, and race was 

coded as Non-White = 0 and White = 1.  
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Analytic strategy 

We compared new registry members to the two groups of potential matching donors 

(continue and opt-out) across all study measures using independent samples t-tests and chi-

square analyses (demographic comparisons in Table 1.1). Next, to investigate relationships 

among variables for new recruits and those at CT-stage, we used bivariate correlations and 

multiple regression analysis to determine associations with donation intentions and actual 

decisions, focusing on the hypothesis that features of donation construals would be associated 

with ambivalence about donation as an indicator of donation decision. Construals about donation 

could represent low-level features of the donation process that may contribute to the variance 

associated with the (previously demonstrated) relationship between ambivalence and donation 

decisions. This hypothesis was further tested using statistical mediation analysis with 

ambivalence as a mediator between construals and intentions/decisions. (As this is a cross-

sectional and not longitudinal sample, the word “predictor” refers to statistical predictors within 

a regression equation.)  

Participants who provided complete data for either the ambivalence measure (99.6%) or 

the construals measure (99.5%) were included in the final analytic sample. Approximately 0.5% 

of participants had 1 or 2 missing demographic data points; one participant with ≥ 3 missing 

demographic data points was not included in the final analytic sample. Participants who provided 

inconsistent group identification data (e.g., they were recruited as having opted out of the 

donation process, but reported that they planned to donate, or vice-versa) were excluded from the 

final analytic sample (N = 4). 
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Table 1.1 

Participant demographics  

 New 

registry 

members 

Potential 

Matching 

Donors – 

Opt-In 

Potential 

Matching 

Donors –   

Opt-Out 

2 p 

 

Variable N % N % N %   

Gender       17.47 .000 

          Male 208 40.3 87 56.1 35 60.3   

          Female 304 58.9 68 43.8 23 39.6   

          Non-Binary 4 0.78 0 0.00 0 0.00   

Race       39.57 .000 

          American Indian/Alaska 

Native 

3 0.58 1 0.64 0 0.00   

          Asian 35 6.8 8 5.1 16 28.0   

          Black or African American 25 4.8 3 1.9 2 3.5   

          White 374 72.7 126 81.2 34 59.6   

          Hispanic/Latino 22 4.2 4 2.6 2 3.5   

          Mixed 45 8.7 10 6.4 2 3.5   

          Other 10 1.9 3 1.9 1 1.7   

Ethnicity       1.19 .552 

          Hispanic/Latino        63 12.2 20 12.9 10 17.2   

          Non-Hispanic/Latino 453 87.7 135 87.1 48 82.7   

Education Level       141.45 .000 

          High School Grad or GED 66 12.7 7 4.5 6 10.3   

          Some college 327 63.3 50 32.2 13 22.4   

          Two-year College Degree 30 5.8 10 6.4 5 8.6   

          Four-year College Degree 77 14.9 70 45.1 23 39.6   

          Master’s degree 12 2.3 15 9.6 7 12.0   

          Doctoral/Prof. Degree 4 0.78 3 1.9 4 6.9   

Note. Ethnicity and Race were two separate questions. People identified as “Hispanic/Latino” in 

Race are those who marked “Other” and specified “Hispanic/Latino”. If someone answered 

“Hispanic/Latino” for Ethnicity, but “White” for Race, they are coded as “White”. If they specified 

both “White” and “Other”, they are coded as “Mixed”.  
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Table 1.2 

Differences in ambivalence and construals between new registry members and 

potential matching donors 

 

 Group Statistics* 

Variable, M (SD) Newly registered 

members 
Potential Matching Donors 

 

 

 

 

 

 

All (N = 516) 

 

Opt-In  

(N = 155) 

 

Opt-Out  

(N = 58) 

 

All (N = 213) 

 

p 

 

 

Ambivalence 1.94 (0.61) 1.75 (0.58) 2.83 (0.49) 2.02 (0.73) .000 

Construal Item Total 7.65 (2.67) 8.02 (2.63) 7.41 (3.24) 7.85 (2.82) .227 

Construal Valence 1.19 (1.16) 1.00 (1.20) -.071 (1.09) 0.71 (1.26) .000 

Construal 

Heterogeneity 1.13 (0.74) 1.05 (0.67) 1.37 (0.75) 1.14 (0.70) .020 

*Statistics represent the results of a one-way ANOVA for all variables, comparing three groups 

(Newly registered members, Potential matching donors opting in to CT, and Potential matching 

donors opting out from CT) 

 

 

Results 

 
Donation construals in new registry members and potential matching donors 

For newly registered participants, the number of items they generated relevant to marrow 

donation (how many construal items they supplied, or construal item total) were tabulated. These 

participants provided a mean of 7.65 (SD = 2.67, median = 9.0, range = 1-10) construal items, 

with a mean valence of 1.19 (values > 0 indicate positive valence, SD = 1.16,) and a mean 

heterogeneity of 1.13 (higher values indicate more heterogeneity, SD = 0.74, range = 0.00 - 4.24) 

(Table 1.2 and Figure 1.3).  

Bivariate correlations indicated that more positively valenced construals were associated 

with stronger intention to donate, r = .272, p < .001 (and see Figure 1.2 for a breakdown by 
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specific intention to donate responses). Neither number of items nor construal heterogeneity was 

significantly associated with intention to donate for new registry members.  

 

 
Figure 1.2. Construal valence by intention to donate in new registry members. For individuals 

selecting 4-7 on this scale, construal valence increases linearly with intention to donate. (Sample 

sizes were  10 for individuals selecting 1, 2, or 3 on this measure, yielding unreliable construal 

estimates). Intention to donate was included as a reciprocally transformed dependent variable for 

all subsequent analyses.   

 

 

A multiple linear regression that included the independent variables construal items, 

construal valence, and construal heterogeneity found construal valence to be the only variable 

associated with intention to donate (Table 1.3), B = .079, p <.001 (R2 = .084, F (7, 502) = 6.57, p 

< .001). A one unit increase in construal valence was associated with a .08 increase in 

transformed intention to donate (a .56 unit increase in the original intention to donate variable). 

No other variables were associated with intention to donate.  

-1

-0.5

0

0.5

1

1.5

2

2.5

3

1 2 3 4 5 6 7C
o
n
st

ru
al

 v
al

en
ce

 -
A

v
er

ag
e

Intention to Donate

N = 10 N = 4 N = 5 N = 31 N = 54 N = 175 N = 233



 21 

We next examined the same construal variables in potential matching donors (Table 1.2). 

Participants who chose to continue toward donation provided a mean of 8.02 (SD = 2.63), 

(median = 10.0, range = 1-10) construal items, with a mean valence of 1.00 (SD = 1.20) and a 

mean heterogeneity of 1.05 (SD = 0.67). Participants who opted out of the registry provided a 

mean of 7.41 (SD = 3.24) (median = 10.0, range = 0-10) construal items, with a mean valence of 

-0.071 (SD = 1.09), and a mean heterogeneity of 1.37 (SD = 0.75). 

 

Table 1.3 

Multiple regression predicting intention to donate in new registry members 

 B SE t Sig. 

(Constant) .479 .125 3.84 .000 

Construal items .003 .005 .60 .547 

Construal valence .079 .013 6.32 .000 

Construal heterogeneity .034 .020 1.70 .090 

Age  .001 .006 .13 .896 

Gender -.024 .027 -.89 .375 

Race (White/Not White) .031 .029 1.08 .281 

Education .005 .017 .33 .741 

 

 

When comparing groups (Figure 1.3), participants who chose to continue toward 

donation were statistically indistinguishable from new registry members in terms of all three 

construal variables: for construal items t(666) = -1.52, p = .13; for construal valence t(665) = -

1.53, p = .07; for construal heterogeneity t(665) = 1.13, p = .26. By contrast, participants who 

opted out of the registry at the CT stage, had significantly more negative construal valence 

relative to new registry members, t(565) = 7.69, p < .001, and greater construal heterogeneity, t 

(565) = -2.31, p = .021. Independent samples tests indicated that participants who had decided to 
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continue toward donation were statistically different from participants who had decided to opt 

out of the registry in terms of both construal valence, t(208) = -5.81, p = .000, and construal 

heterogeneity, t(208) = 2.95, p = .004, but not construal items, t(211) = -1.40, p = .163.  

 

 
Figure 1.3. Construals about donation by group. Error bars represent 95% confidence intervals. 

 

A binary logistic regression model statistically predicting decisions at CT for potential 

matching donors using all three construal related variables plus demographic covariates entered 

in the model (2 = 43.016 , p < .001 with df = 7, Nagelkerke’s R2 of .271) indicated that 

construal valence (B = .814 , p < .001), construal heterogeneity (B = -.553, p = .042) and race (B 

= .908, p = .019) were all statistical predictors of CT decisions (Table 1.4). In other words, a one 

unit increase in construal valence increases the log odds of opting in to donation by .814 

(exponentiated, an odds ratio of 2.25, or 125% more likely) and a one unit increase in construal 

heterogeneity decreases the log odds of opting in to donation by .553 (exponentiated, an odds 

ratio of 0.58, or 42% less likely). Prediction success overall for the model was 78.6%.  
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Table 1.4 

Binary logistic regression predicting CT decision in potential matching donors 

 B SE Wald Sig. 

Construal items .045 .067 .44 .508 

Construal valence .814 .191 18.18 .000 

Construal heterogeneity -.553 .272 4.12 .042 

Age -.012 .071 .03 .861 

Gender -.068 .359 .04 .851 

Race (White/Not White) .908 .387 5.52 .019 

Education .099 .174 .32 .570 

Constant .285 1.603 .03 .859 

     

 

Relationships between ambivalence and construals about donation 

Results confirmed that ambivalence was significantly associated with construal valence 

and heterogeneity. More negative construals were associated with greater ambivalence among 

new registry members (r = -.381) and at CT (r = -.488), respectively, both p < 0.001. Similarly, 

ambivalence was significantly and positively correlated with construal heterogeneity, with more 

heterogeneous construals being associated with associated with greater ambivalence among new 

registry members (r = .192) and at CT (r = .301), both p < .001. Number of construal items listed 

was not associated with ambivalence for either group.  

As anticipated, ambivalence was negatively correlated with donation intentions and 

decisions. Ambivalence was associated with intention to donate for new registry members, r = -

.629, n = 516, p < .001. Multiple regression with demographic covariates entered at Step 1 (R2= 

.395, F (5,507) = 66.24, p <.001) indicated that ambivalence significantly predicted intention to 

donate, B = -.312, p <.001. Ambivalence was also associated with CT decisions, with 

participants who opted out of the registry expressing greater ambivalence (M = 2.83, SD = .49) 

than those who continued toward donation (M = 1.75, SD = .58), t = 12.36, p <.001. Binary 
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logistic regression with demographic covariates held constant (2 = 108.48 , p < .001 with df = 5, 

Nagelkerke’s R2 of .595) indicated that ambivalence significantly predicted CT decision, B = -

3.37, p<.001.  

Ambivalence as a mediator between donation construals and intention to donate/CT 

decision 

As demonstrated in previous work (Switzer, Dew, Butterworth, Simmons, & Schimmel, 

1997; Switzer et al., 2003, 2013) and corroborated by our results, ambivalence is a strongly 

associated with intention to donate HSCs and CT decisions. Our goal was not to statistically 

improve upon this known association, but instead unpack the nature of ambivalence. We sought 

to identify whether the valence and heterogeneity of specific construals about aspects of donation 

were meaningfully associated with broad feelings of ambivalence and donation outcomes. As the 

first step in a mediation model testing whether ambivalence mediates the relationship between 

individual donation construals and intentions to donate (and CT decision), we examined the 

association between these variables and ambivalence at each phase, with demographic variables 

entered as covariates. For newly registered donors, a multiple regression model predicting 

ambivalence (R2 = .160, F (7,502) = 13.613, p < .001) from construal variables indicated that 

construal valence (B = -.190, p < .001) and race (-.154, p = .007) were significant predictors, all 

other variables held constant. For potential matching donors, a multiple regression model 

predicting ambivalence (R2 = .303, F (7,199) = 12.360, p < .001) from construal variables 

indicated that that construal valence (B = -.236, p < .001), construal heterogeneity (B = .188, p = 

.006) and race (B = -.344, p = .001) were significant predictors of ambivalence, all other 

variables held constant.  
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 We next explored whether ambivalence mediated the relationship between donation 

construals and intention to donate in both groups of participants, with all demographic variables 

entered as covariates. Using a bootstrap-mediation analysis we found that ambivalence fully 

mediated the relationship between construal valence and intention to donate in new registry 

members (bias-corrected confidence interval for indirect effect = .0462 to .0754). Construal 

valence exerted an indirect effect of .0604 (s.e.m = .0075) (Figure 1.4a). The proportion of the 

effect of construal valence on intention to donate that was mediated by ambivalence = 85.71%. 

Post-hoc observations from the regression model of ambivalence and construal valence together 

predicting intention to donate found that the effect of construal valence on intention to donate is 

no longer significant, suggesting that it is more likely that ambivalence is the mediator between 

the two variables (rather than construal valence). 

The same bootstrap-mediation analysis for potential matching donors found that 

ambivalence partially mediated the relationship between construal valence (bias-corrected 

confidence interval for indirect effect = .4718 to 1.268) and CT-decision. Construal valence 

exerted an indirect effect of .8557 (s.e.m. = .1881) (Figure 1.4b). The proportion of the effect of 

construal valence on CT decision that was mediated by ambivalence = 41.67%. Ambivalence 

also partially mediated the relationship between construal heterogenity (bias-corrected 

confidence interval for indirect effect = -1.579 to -.4925) and CT decision. Construal 

heterogeneity exerted an indirect effect of -1.005 (s.e.m. = .3011) (Figure 1.4c). The proportion 

of the effect of construal heterogeneity on CT decision that was mediated by ambivalence = 

58.82%. 
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Figure 1.4. Ambivalence as a mediator of the relationship between construal variables and 

donation outcomes. Values reported are unstandardized beta coefficients.  

 

 

Exploring differences in intention and ambivalence by race – post-hoc analyses  

 These findings follow the results of prior studies investigating factors associated with 

marrow donation (Switzer et al., 2005, 2013) that find race to be a significant predictor of 

concerns about donation, with minority registry members consistently showing higher attrition 

compared to white registry members. Since race was found to be related to both intention to 

donate and ambivalence about donation for both new registry members and potential matching 
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donors in our study, we post-hoc examined race by category in relation to each of these variables 

(Table 1.5).  

Results from one-way ANOVA analyses did not find racial differences in intentions to 

donate or ambivalence in new registry members, however post-hoc tests indicated that Asian 

registry members had significantly higher ambivalence about donation relative to White registry 

members, t(407) = 3.04, p = .0026. A one-way ANOVA found racial differences in the 

ambivalence of potential matching donors continuing towards donation, F(6, 148) = 2.99, p = 

.009, with Asians reporting higher ambivalence than Whites, t(132) = 3.08, p = .0013. Race was 

not significantly associated with ambivalence among potential matching donors opting out of the 

registry, however the small sample size in this group may have affected the power of this 

analysis.  

Table 1.5 

Donation-related characteristics by race 

 

New Registry Members 

Potential Matching 

Donors – Opt-In 

Potential Matching 

Donors – Opt-Out 

Race Intention Ambivalence Intention Ambivalence Intention Ambivalence 

American 

Indian / 

Alaska Native 

0.75 

(0.43) 2.10 (0.08) -- N/A 

0.5 

(N/A) 3.00 (N/A) 

Asian 

0.58 

(0.30) 2.22 (0.61) -- 2.81 (0.38) 

0.88 

(0.23) 2.30 (0.50) 

Black / 

African 

American 

0.61 

(0.33) 2.12 (0.68) -- 3.07 (0.10) 

0.83 

(0.29) 1.86 (0.65) 

White 

0.69 

(0.29) 1.90 (0.59) -- 2.79 (0.51) 

0.89 

(0.21) 1.69 (0.54) 

Hispanic / 

Latino 

0.68 

(0.28) 1.89 (0.56) -- 3.36 (0.30) 

1.00 

(0.00) 1.86 (0.67) 

Mixed 

0.70 

(0.31) 2.02 (0.66) -- 3.07 (0.71) 

0.78 

(0.28) 1.63 (0.58) 

Other 

0.75 

(0.33) 1.97 (0.72) -- 1.71 (N/A) 

0.67 

(0.29) 2.28 (0.74) 
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Table 1.6 

Construal variables by race and group 

 New Registry 

Members 

Potential Matching 

Donors – Opt-In 

Potential Matching 

Donors – Opt-Out 

Race Construal 

Valence, 

M (SD) 

Construal 

Heterogen

eity, M 

(SD) 

Construal 

Valence, 

M (SD) 

Construal 

Heterogen

eity, M 

(SD) 

Construal 

Valence, 

M (SD) 

Construal 

Heterogen

eity, M 

(SD) 

American 

Indian / 

Alaska 

Native 

1.55 

(0.64) 

1.79 

(0.35) 2.60 (--) 0.70 (--) N/A N/A 

Asian 

0.56 

(0.93) 

1.19 

(0.62) 

0.20 

(0.89) 

1.23 

(1.10) 

-.099 

(1.10) 

1.53 

(0.83) 

Black / 

African 

American 

1.24 

(1.28) 

1.31 

(0.74) 

0.13 

(0.23) 

0.63 

(1.10) 

-0.95 

(1.34) 

0.78 

(0.06) 

White 

1.21 

(1.15) 

1.14 

(0.73) 

1.03 

(1.17) 

1.07 

(0.65) 

0.06 

(1.12) 

1.33 

(0.75) 

Hispanic / 

Latino 

1.45 

(1.17) 

1.05 

(0.85) 

2.10 

(0.88) 

0.85 

(0.62) 

-0.80 

(0.28) 

1.81 

(0.92) 

Mixed 

1.32 

(1.19) 

1.06 

(0.74) 

1.00 

(1.31) 

0.88 

(0.83) 

-0.78 

(0.74) 

1.02 

(0.19) 

Other 

1.43 

(1.62) 

0.63 

(0.61) 

0.37 

(2.15) 

1.23 

(0.44) 0.50 (--) 1.51 (--) 

 

We also explored associations between construal valence and construal heterogeneity as a 

function of race (Table 1.6). For new registry members, a one-way ANOVA found racial 

differences in construal valence, F(6, 503) = 2.17, p = .045, but not construal heterogeneity, F(6, 

503) = 1.57, p = .154. Post-hoc tests found that Asian new registry members reported lower 

construal valence ratings than White members, t(403) = 3.26, p = 0.01. 

For potential matching donors opting in, no racial differences in construal valence, F(5, 

49) = 0.75, p = .594 or construal heterogeneity, F(5, 49) = 0.60, p = .698, were observed. 

Similarly, among potential matching donors opting out, no racial differences in construal 
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valence, F(5, 49) = 0.75, p = .594 or construal heterogeneity, F(5, 49) = 0.60, p = .698 were 

observed. 

Qualitative results 

A review of individual responses provided by participants at registration and CT phases 

identified several notable patterns consistent with construal theory. First, the percent of 

respondents who spontaneously mentioned the central focus of donation (marrow being donated 

to a patient, saving a life, or helping someone) ranged from 31.4% among new registry members 

to 30.3% among registry remembers who opted in at CT, to only 15.5% among those who opted 

out (see Table 1.7 for sample responses). These proportions did not differ significantly between 

new registry members and opt-in donors (2 = 0.10 , p = .75) but did differ significantly between 

opt-in and opt-out donors (2 = 4.77 , p = .029). This is noteworthy in light of the uniformly 

positive valence of items related to helping and life-saving across groups (new registry members: 

M = 2.81, SD = 0.63; opt-in: M = 2.98, SD = 0.15; opt out: M = 3.00, SD = 0). The presence of 

peripheral items that were rated most negatively (-3), like pain or hospital stays, significantly 

differed across groups as well. Only 10.87% of new registry members and 7.69% of potential 

matching donors who opted in included any extremely negative items, but 41.34% of potential 

matching donors who had opted out listed at least one event rated extremely negatively (2 = 

1.27 , p = .26 between new registry members and opt-in donors, 2 = 34.00 , p < .00001 between 

opt-in and opt-out donors).  
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Table 1.7 

Selected text examples for each valence rating, by group 

 

 Group 

    

 

Valence Newly registered members 

Potential Matching Donors 

– Opt-In 

Potential Matching 

Donors – Opt-Out 

-3 • “People trying to get 

me to change my 

mind”  

• “Have a huge needle 

in my back”  

• “It would be 

painful” 

• “Anxiety over 

needles” 

• “Possible 

complication” 

• “Painful 

procedure” 

-2 • “Possible pain in the 

process” 

• “Bed rest” 

• “Get time off of 

work for procedure” 

• “Feeling drained” 

• “Doctor’s 

appointments” 

• “Recovery” 

-1 • “I’d be sore for a 

few days” 

•  “Bruising” 

• “Blood draw” 

•  “Pain/discomfort” 

•  “Blood tests” 

• “Can’t lift 

heavy objects” 

0 • “Notified of 

participation” 

•  “Physical exam” 

•  “Find someone to 

drive me back” 

• “Sign final consent” 

• “Physical 

evaluation” 

•  “Preparation” 

 

1 • “Talking with 

doctors” 

•  “Set surgery date” 

•  “Make travel 

arrangements” 

• “Told which 

procedure to 

undergo” 

• “Traveling” 

•  “Recovery” 

2 •  “Receive call about 

a match” 

• “Fly to medical 

facility” 

• “Meet the person 

I’m donating to” 

•  “Book flights for 

myself and support 

person” 

• “Satisfaction” 

•  “I would feel 

good about 

myself” 

3 • “A life would be 

saved!” 

• “Patient hopefully 

gets better” 

• “Wait a year to meet 

who I donated to” 

• “Confirmation of 

perfect match” 

• “Leave donation 

center” 

• “Recovery” 

 

 

Discussion 

 
 The present study was the first to record and compare how potential marrow donors 

construe future donations both at the time of registration and at the CT stage. Results were 
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interpreted in accordance with construal theory, and were generally consistent with previous 

observations about how temporally distant and improbable versus temporally close and probable 

events are construed. Specifically, new registry members’ construals of donation were, on 

average, positive and relatively homogenous, and these respondents were most likely to 

spontaneously mention the central purpose of donation (saving a life, helping someone, or 

providing a patient with marrow) when asked to list what donation would entail. When 

considering participants at the CT stage, significant differences were observed as a function of 

whether participants had chosen to proceed with CT or not. Those who opted to proceed were 

statistically indistinguishable from new registry members in terms of all three construal 

variables, as well as their likelihood of spontaneously mentioning saving a life. By contrast, 

potential matching donors who opted not to proceed with CT construed donation in terms that 

were more negatively valenced and heterogeneous. The relationship between construal variables 

and intention to donate/CT decision were mediated by ambivalence about donation at both time 

points. All relationships held after accounting for demographic variables like race, age, and 

education level, when all variables were simultaneously entered into regression analyses.  

 As has been observed in multiple previous investigations, we found that donation-related 

ambivalence was a strong predictor of both donation intentions and decisions (Switzer et al., 

2003, 2013; Switzer, Simmons, & Dew, 1996). Our study extended previous findings, however, 

by identifying a potential source of variation in strong positive and negative feelings among 

registry members, which is how marrow donation is construed at two time points. Our findings 

suggest associations between specific aspects of the donation process that registry members 

focus on and donation intentions and decisions. Ambivalence (as it has been traditionally 

measured) is a composite variable reflecting an unspecified mix of positive and negative affect. 
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In theory, this construct—which strongly predicts donation decisions—should be decomposable 

into more granular motivations related to various features of donation. These granular 

motivations are reflected in our construal measurements at each time point.  

 In accordance with previous investigations of construal theory, our results indicate that at 

the time of initial registration, new registry members construe donation relatively abstractly, as 

reflected by the greater homogeneity of their responses (Liberman et al., 2002) and, when asked 

to list what donation would entail, were the participants most likely to focus on positive features 

of donation such as helping a patient or saving a life (although even in this group, fewer than 1/3 

of participants spontaneously mentioned this outcome). Among new registry members, those 

who expressed more ambivalence about donation focused more on negative peripheral features 

of donation and less on positive central features of donation. Numerically, we found construals 

of donation to be more negative overall among all registry members recently contacted about 

CT, findings generally consistent with construal theory (Liberman et al., 2002), although opt-in 

members at CT did not have greater construal heterogeneity than new registry members, despite 

the proximity of their potential donation.” 

The three groups did not significantly differ in the number of construal items listed, 

however due to technical limitations inherent to our design in Qualtrics, we provided up to 10 

response boxes which meant that participants did not have truly unlimited free response options 

(Liberman et al., 2002). The variation we observed in construals of donation among participants 

at the CT phase may have significant implications for donation-related decisions. Those 

participants who opted to undergo CT and who expressed little ambivalence about donation were 

more likely to maintain a focus on saving a life, consistent with the mission of Be The Match®, 

and to generate construals of donation that were not significantly more negative or more 
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heterogeneous than those of new registry members. By contrast, those participants who opted not 

to undergo CT (contradicting their initial pledge to donate if asked), and who expressed 

significant ambivalence, construed donation negatively on average, related to their decreased 

likelihood of considering the central purpose of donating and to their increased likelihood of 

considering highly negative outcomes of donation, such as significant pain or injury. 

 It should be noted that due to low participation rates, all groups were self-selected, such 

that it is possible that participants who were more committed to donation and positive about 

donation were more likely to respond to the survey. Thus, that potential matching donors who 

opted to continue with CT did not significantly differ from new registry members in terms of 

how positively they construed donation has two possible interpretations. The first is that this 

group represents a self-selected group whose construals of donation had been unusually high 

since the time they registered and have remained unchanged throughout. We are unable to 

unequivocally rule out this possibility, as our sample was not measured longitudinally, due both 

to the very small fraction of registry members who are ever asked to donate (approximately 1in 

430), and to the long time delay between registration and donation. However, two features of our 

findings suggest that this is unlikely to be the case. First, ambivalence scores among participants 

who opted-in at the CT stage were nearly identical to those reported previously in larger samples 

(M = 1.75 versus 1.78 in Switzer, et al., 1997) suggesting that this group’s views of donation are 

representative of the population. Second, as has been previously demonstrated, the fraction of 

newly recruited registry members in our sample who indicate that they are unlikely to donate 

(approximately 3.7%) is significantly less than the 30-50% or more of registry members 

observed to opt out of CT. This is consistent with the possibility that genuine changes in 

construals of donation occur between the two time points.  
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 However, the fact that participants who choose to undergo CT maintain relatively 

positive, centrally-focused construals about donation is reason for optimism that the typical 

cognitive changes that occur as future events draw closer are not inevitable or uniform. 

Supporting this, we found that the heterogeneity of participants’ valence ratings did not differ 

across new members and those continuing towards donation at CT, suggesting that for some 

participants, construals of donation maintained a relatively homogenous and schematic nature. 

These findings may have implications for interventions that may increase the proportion of 

registry members who undergo CT. Laboratory studies based on construal level theory have 

demonstrated that prompting participants to engage in episodic thinking—for example, 

generating vivid mental imagery of helping a person in need or simply considering details of the 

individual in concrete terms—increases prosocial intentions and behavior towards both known 

others and strangers (Gaesser, Keeler, & Young, 2018; Gaesser & Schacter, 2014). Experimental 

work has specifically shown that simulating future helping behaviors that elicit positively 

valenced affect increases willingness to help the person in need through increased perspective 

taking for the other individual (Gaesser, DiBiase, & Kensinger, 2017). Episodic simulation could 

be particularly relevant for bone marrow donations, which involve potential costs across a 

variety of domains (health, time, effort). Research on worrisome (anxiety-provoking) future 

events has shown that episodic simulation leads to decreases in anxiety and the perceived 

likelihood of a bad outcome, and increases in the perceived likeliness of a good outcome for the 

event (Jing, Madore, & Schacter, 2016). Observational research has also suggested that a focus 

on patients’ situations, in addition to the logistics of the donation process, may increase 

recruitment and enrollment efforts into medical donation registries (Dasgupta, 2018). Messaging 

of this nature may be particularly important to consider in communications with registry 
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members in demographic groups whose ambivalence and construals of donation tend to skew 

more negatively, such as Asian participants (Switzer et al., 2005, 2013). 

 Some additional limitations of our study design must be considered in interpreting our 

results, however. As noted above, our cross-sectional design entailed examination of distinct 

groups of registry members at two key time points during the bone marrow donation process, 

rather than following the same participants from initial registration through CT. Ethical 

considerations prevented us from surveying participants at the CT stage prior to their deciding 

whether to proceed with CT, which could have affected participants’ decisions. The inability to 

experimentally manipulate key variables among potential marrow donors for ethical reasons 

limits the strength of the conclusions that can be drawn regarding causal relationship between 

construals and donation decisions. Another issue that should be considered is the unavoidable 

sequence of events around recruitment, with participants having already made their decision to 

opt in or out before being invited to complete the survey. This presents the possibility that 

participants’ reported construals at CT were justifications of their already-made decision and is a 

limitation of the findings. Indeed, post-hoc mediation analyses running the mediation models in 

the opposite direction (ambivalence mediating the effects of intention/decision on construals) 

were also significant, so the causal relationship remains speculative. However, our selection of 

the order of variables was, as previously discussed, motivated by the literature around the nature 

of the ambivalence variable (Switzer et al., 2003). 

The overall sample may also have been skewed by self-selection if new registry members 

and participants at CT who felt more positively about donation were more likely to respond to 

our recruitment efforts (although comparisons of ambivalence scores in our samples and 

previous samples are not consistent with this possibility). Additionally, our sample of potential 
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matching donors who opted out of the registry was limited to those participants who responded 

to Be The Match®’s recruitment efforts after opting out of CT. Such participants are notoriously 

difficult to recruit (Switzer et al., 2013), a concern that was reflected in the relatively small 

sample of these registry members who ultimately completed our measure, although the relative 

proportions of potential matching donors at the CT stage who responded to outreach attempts did 

not differ from NMDP data from that year. Regardless, care should be taken in generalizing from 

our sample to all registry members who opt out of CT. It is most likely that participants who 

opted out of CT and did complete the study represent a positively skewed subset of all such 

participants; with registry members who chose not to participate construing donation in even 

more negative terms, such that the effects we observed would be more extreme in such registry 

members. These data can therefore be considered an important preliminary step in understanding 

the role of construals in decision to opt out of marrow donation, which future research should 

aim to replicate in larger and more representative samples. In addition, it should be noted that a 

strength of our study is that it was conducted anonymously and online, making participants’ 

responses less susceptible to biases related to social desirability and social norms than in face to 

face interviews (Richman, Kiesler, Weisband, & Drasgow, 1999). Finally, significant 

demographic differences were observed groups, particularly for gender, race, and education, 

which is why all demographic variables were included as covariates in all analyses. 

 Despite limitations, our results extend research on the psychology of prospection to 

understand altruistic bone marrow donation decisions for the first time. In addition to increasing 

knowledge about decision-making at two time points in a real-world public health context, these 

findings also have the potential to inform interventions aimed at reducing attrition from Be The 

Match. Messages to potential donors that encourage participants to reflect on the central 
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mission of NMDP, generate vivid representations of marrow recipients, or focus on positive 

outcomes of donation may similarly encourage a focus on the central features of donation and 

improve patient outcomes. The practical implications of this work are further described in the 

General Discussion. 
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STUDY 2: COSTLY ALTRUISM ACROSS SOCIAL DISTANCE3 

 

 

 Extraordinary acts of altruism toward non-kin strangers represent puzzling phenomena 

not easily explained by dominant biological models of altruism such as kin selection and 

reciprocity (Batson, 2010; Trivers, 1971). Such acts include altruistic kidney donations and 

heroic rescues during which an individual performs a voluntary, costly action aimed at benefiting 

an anonymous, non-kin other, satisfying the most stringent definitions of altruism (de Waal, 

2008). Recent research has identified general cognitive and personality characteristics of 

extraordinary altruists that may distinguish them, including increased empathic sensitivity and a 

fast, intuitive decision-making style (Marsh et al., 2014; Rand & Epstein, 2014). But as yet, no 

research has addressed the most extraordinary feature of these altruists, which is that they incur 

significant risks and costs to benefit strangers rather than the close social others who are more 

commonly the beneficiaries of costly acts of altruism (Marsh, 2016).  

 Ethical considerations disallow human research participants to make genuinely risky 

decisions in the lab (National Institutes of Health, 1979), and self-report measures are susceptible 

to experimenter demand (Brethel-Haurwitz, Stoycos, Cardinale, Huebner, & Marsh, 2016; 

Eisenberg & Fabes, 1990). As previously discussed in Study 1, with bone marrow donation 

decisions, it is difficult to understand costly choices in advance without inadvertently influencing 

the decisions themselves. By assessing decision making processes in samples of individuals who 

have already engaged in costly (and voluntary) altruistic behaviors, we can isolate the 

relationship between the variables, analogous to the use of various extreme populations to 

illuminate basic psychological processes supporting, for example, memory, intelligence and face 

                                                      
3 Data from Study 2a are published as: Vekaria, K. M., Brethel-Haurwitz, K. M., Cardinale, E. M., Stoycos, S. A. & 

Marsh, A. A. Social discounting and distance perceptions in costly altruism. Nature Human Behaviour. 1, 0100 

(2017). 
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recognition (Duchaine, Yovel, & Nakayama, 2007; Duncan, Emslie, Williams, Johnson, & Freer, 

1996; LePort et al., 2012). This approach allows for a stronger understanding of what drives 

generosity in highly altruistic individuals, as well what might be driving prosocial behavior 

toward strangers in less extreme or average populations.  

 Two related proximal mechanisms have been proposed to explain why costly help is 

more rarely given to socially distant others: social distancing, according to which more 

relationally distant others are also cognitively construed as more spatially distant and abstract; 

and social discounting, according to which the subjective value of outcomes for more socially 

distant others is discounted. Genetic and social closeness between individuals are normally 

strong predictors of altruistic helping (Beckes & Coan, 2011). At a biological level, this 

phenomenon can be explained via mechanisms like inclusive fitness, or shared genetic fitness of 

the altruist (Hamilton, 1964), and reciprocal altruism, usually observed between members of a 

shared social group, and according to which costly help may later be reciprocated by the 

beneficiary (Burnstein et al., 1994; Trivers, 1971). At a psychological level, preferential altruism 

for genetically and socially close others is supported by cognitive mechanisms that alter how 

close social others are construed (Liviatan, Trope, & Liberman, 2008). Objects, events, and 

individuals vary in their subjective psychological distance from the self in terms of space, time, 

probability, and social distance (Rachlin & Locey, 2011; Trope & Liberman, 2010), and the 

encoding of an entity as close to the self along these dimensions may reflect common 

neurocomputational processes that originally evolved to represent spatial relationships 

(Parkinson et al., 2014). When asked to plot the distance between the self and various other 

people in terms of Euclidean space, respondents position “close” friends and family physically 

closer to the self, and more socially distant others at greater physical distances (Rachlin & 
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Locey, 2011; Yamakawa, Kanai, Matsumura, & Naito, 2009). Increasing psychological 

closeness increases motivational salience broadly (Cole, Balcetis, & Dunning, 2012), and 

enhances generosity specifically in a variety of settings, including laboratory economics games, 

charitable donations, and prosocial lending (Burtch, Ghose, & Wattal, 2013; Rachlin & Locey, 

2011; Small & Loewenstein, 2003). It is therefore possible that costly altruism toward strangers 

reflects construals of strangers as unusually psychologically close.  

The rate at which generosity normally declines as relationships become less socially close 

follows the social discounting function originally described by Jones and Rachlin (2006, 2009), 

who found that, similar to delay discounting, social discounting normally varies as a hyperbolic 

function of social distance:  

𝑣 =
𝑉

1 + 𝑠𝑁
 

(Equation 1) 

where V represents the undiscounted value of the reward, s represents degree of discounting, N 

represents social distance (for example, 1 representing the closest social relationship such as a 

spouse or child and 100 representing a stranger) and v represents the actual discounted value of 

the reward. As N increases, the resources individuals typically are willing to forgo (v) decreases 

in a hyperbolic fashion. This task uses a series of dichotomous choices about monetary rewards 

that can be potentially shared with another person of social distance N, making it superior to 

other economic games like the Ultimatum Game that only assess decisions at a single social 

distance. In studying generosity, it is crucial to understanding to whom people are willing to be 

generous toward, and not just how much. These choices can be used to determine an individual’s 

social discounting rate, which represents how much money they are willing to forgo as social 

distance increases. It is analogous to models of temporal discounting and follows the same 
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hyperbolic curve (Rachlin & Jones, 2008b), and recent neuroimaging studies even implicate 

common neurocognitive mechanisms for the two types of discounting (Hill, Yi, Spreng, & 

Diana, 2017; Soutschek et al., 2016).  

 Existing data indicate that social discounting may be a meaningful measure of individual 

variation in variables related to altruism. For example, participants who contribute more in a 

laboratory-based Public Goods Game exhibit a shallower discount function (Jones & Rachlin, 

2009), whereas highly aggressive individuals with less compassion exhibit a relatively steep 

social discounting function (Sharp et al., 2012). In order to test if social discounting is associated 

with real world generosity, we first recruited and tested a sample of rare individuals who had 

donated a kidney to a stranger – a voluntary and extraordinarily costly act of altruism. These life-

saving donations are extremely rare and non-normative (Brethel-Haurwitz et al., 2016). Living 

kidney donations between strangers constitute only approximately 1% of all living kidney 

donations. Of the remainder, 66% of donations take place between biological relatives, and 31% 

between unrelated but socially close others (Organ Procurement and Transplantation Network, 

2016). Fewer than 2,000 Americans have ever undergone an altruistic kidney donation, which 

requires major surgery, significant physical discomfort, and often substantial monetary costs 

(Rodrigue et al., 2015). Subsequently, we tested the social discounting paradigm in other 

populations of altruists that varied in the costliness of their behavior (or the social distance of the 

recipient of their behavior), including directed kidney donors, bone marrow donors, liver donors, 

heroic rescuers, and humanitarians.  

 We hypothesized that the social discounting function would discriminate altruists from 

matched controls, with altruists exhibiting relatively shallow discounting curves, consistent with 

their demonstrated sacrifices of resources for an unknown other. We also aimed to disambiguate 
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which component of the social discounting curve might account for differences between altruists 

and controls: construals of social distance versus changes in valuations of others’ welfare as a 

function of social distance. If altruists fail to construe socially distant others as psychologically 

distant, it would suggest that a shallow discounting function reflects a form of perceptual bias. 

Alternately, if a shallow discounting function is observed despite intact psychological construal 

of socially distant others, this would suggest enhanced valuation of distant others’ welfare 

despite increased psychological distance, an outcome more consistent with conceptions of 

genuinely altruistic motivation (Batson et al., 1991; Cialdini, Brown, Lewis, Luce, & Neuberg, 

1997).  

 Following the initial study of altruistic kidney donors in Study 2a, we tested whether 

variations in social discounting were also aligned with the degree of altruistic behavior 

individuals had completed in Study 2b, to identify whether the function can capture gradations of 

altruistic behavior, with the hypothesis that the social discounting function would be sensitive to 

specific levels of generosity. In this sample, we included individuals who had completed both 

directed and non-directed kidney donations, individuals who had completed bone marrow or 

partial liver donations, humanitarian aid workers, Carnegie Hero Medal recipients, and controls 

who had not completed any of these altruistic behaviors. Relative to bone marrow and living 

kidney donation, living liver donation is even more rare, with only 401 living liver donors in 

2018 and only 11 of those being anonymous donors (Organ Procurement and Transplantation 

Network, 2018). Unlike kidney donation, which involves removing one entire kidney from the 

donor to be transplanted, living liver donation requires that a segment of the liver (which has the 

unique capability of regenerating itself) is transplanted into another individual (UNOS, 2019).  
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The Carnegie Hero Fund awards the Carnegie Medal Award to individuals who risk their lives to 

an “extraordinary degree” saving (or attempting to save) the lives of others; a prior study 

examining medal recipients found that their choice to help was overwhelmingly motivated by 

automatic, intuitive processes (Rand & Epstein, 2014), however as yet no work has examined 

their patterns of decision making toward varying social distances. There is also decidedly less 

empirical research on humanitarian aid workers, although anthropological accounts of 

individuals who volunteer for organizations like Médecins Sans Frontières (MSF, or Doctors 

Without Borders) describe them as highly educated professionals who are uniquely committed to 

helping others across wide social (and often, physical) distances (Carbonnier, 2015; Redfield, 

2012). We aimed to extend our findings of social discounting in altruistic kidney donors to other 

altruist populations to better understand patterns of helping behavior toward close (relative to 

distant) others.  

 After testing and validating the social discounting paradigm in groups of altruistic 

populations, we aimed to apply it to a more general sample to see if generosity differs by 

individual differences in personality characteristics or political beliefs (Study 2c). In recent 

years, popular media reports suggest that the United States has become increasingly 

ideologically divided and tribalistic. Partisan polarization is a central feature of political 

discourse. Indeed, polling data confirms that prior to the 2016 election, majorities in both 

Democrat and Republican groups had “mutual contempt” for the other group, with many viewing 

individuals in the opposite party as “more dishonest” and “more immoral” than other Americans, 

as compared to polling data from 2008 and 2014 (Pew Research Center, 2016). Even though 

most Americans still place themselves close to the midpoint on the ideological scale, the 

majority of individuals identifying as Republicans and Democrats see the opposing party as more 
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ideological than their own (Pew Research Center, 2018). This increase in tribal attitudes may 

also be a result of growing gaps between political groups on beliefs regarding issues like 

government aid to the needy, immigration, and race relations (Pew Research Center, 2017). All 

of these issues have one common feature at the core – they necessitate the willingness to help 

others who may be different or unfamiliar, and prompt feelings about whether those others may 

be deserving of generosity. The subjective valuation of the welfare of others plays a role in 

beliefs and decisions about providing aid and support to our fellow human beings in times of 

need, such as natural disasters or war. In a time where nationalistic attitudes are on the rise, there 

is a critical need to identify and distinguish factors that promote or reduce prosocial attitudes and 

behaviors towards outsiders (Kalenscher, 2017). Studies of moral judgments find that individuals 

with liberal beliefs prioritize harm/care and fairness/reciprocity virtues relative to those with 

conservative views (Graham, Haidt, & Nosek, 2009; Graham et al., 2011), but thus far less work 

has been done to understand the social decisions associated with such beliefs.  

 In average adult populations, environment and culture both play a role in social 

evaluation – individuals raised in rural areas exhibit less discounting (more generosity) than 

individuals with urban upbringings (Ma et al., 2015). In this case, rural dwellers may have 

maintained their traditional collectivist (group-based) ideals in comparison to the urban, more 

modern participants living in cities. But it is plausible to have predicted alternate results – that 

traditional ideals would have led to increased generosity primarily directed toward close others 

relative to far others. Indeed, a different study showed that Chinese participants have greater 

generosity towards close relationships than German participants, although the overall social 

discounting rates across groups did not differ (Strombach et al., 2014). In a collectivist society 
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like China, the line between self and close other may be ambiguous, but more sharply defined 

(and more similar to individualistic beliefs) as social distance increases.  

 No prior studies have investigated how political ideology in the United States is related to 

generosity toward close and distant others. In Study 2c, we therefore assessed generosity toward 

others of increasing social distance, including strangers, among a sample of American adults 

across the political spectrum. We also assessed personality using the six-factor HEXACO to 

identify individual personality factors that might underpin identified differences. The HEXACO 

personality model (Lee & Ashton, 2004) is a six factor personality model that has not yet been 

examined in relationship to social discounting rates. The measure includes Honesty-Humility 

(characterized by fairness, sincerity, modesty, lack of greed), Emotionality (anxiety, fearfulness), 

Extraversion (sociability, lack of shyness), Agreeableness (tolerance, lack of irritability), 

Openness to Experience (originality, creativity), and Conscientiousness (carefulness, 

organization). Of these personality dimensions, Openness to Experience is most consistently 

associated with political orientation, with high scores being associated with more liberal beliefs 

(Carney, Jost, Gosling, & Potter, 2008; Clifford, Jewell, & Waggoner, 2015; Furnham & Fenton-

O’Creevy, 2018; Leone, Chirumbolo, & Desimoni, 2012; Zettler, Hilbig, & Haubrich, 2011). 

There is also some evidence that higher scores on the Conscientiousness factor are associated 

with more conservative beliefs (Carney et al., 2008) and the tendency to vote for Republican 

candidates (Jost, 2006). 

 With regards to HEXACO and generosity, the Honesty-Humility and Agreeableness 

personality factors specifically relate to altruistic concern, as they are designed to measure 

fairness in social interactions, tolerance, and cooperation (Ashton & Lee, 2007). Economic 

studies have shown that individuals who are high in Honesty-Humility in particular tend to be 
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more cooperative in games like the dictator game, ultimatum game, and public goods game 

(Hilbig & Zettler, 2009; Hilbig, Zettler, & Heydasch, 2012), although the choices are typically 

directed toward a hypothetical recipient, unlike social discounting, which requires that choices 

are made about individuals in one’s own social network. In line with these results, we 

hypothesized that individuals who demonstrate high levels of Honesty-Humility and 

Agreeableness would have reduced social discounting rates as well. We also assessed personality 

using two additional scales associated with prosocial (Interpersonal Reactivity Index; Davis, 

1983) and antisocial tendencies (Psychopathic Personality Inventory Revised; Lilienfeld & 

Widows, 2005) that have been previously linked to real-world generosity (Marsh et al., 2014; 

Vekaria, Brethel-Haurwitz, Cardinale, Stoycos, & Marsh, 2017).  

To summarize, in Study 2a, we evaluated how individual variation in social distance 

perceptions and social discounting corresponds to altruistic kidney donation behavior, in order to 

determine if the social discounting paradigm is an ecologically valid marker of real-world 

altruism. In Study 2b, we extended these findings to other groups of altruists, in an effort to 

replicate the findings from previous samples and determine if the social discounting paradigm 

can accurately capture gradations of costly altruistic behavior. In Study 2c, we applied the 

paradigm to a sample of individuals in the general population to answer these timely questions: 

does social discounting differ across the political spectrum, or do variations in personality 

provide a better explanatory mechanism for political differences? And have Americans become 

less prosocial toward strangers after the apparently divisive 2016 Presidential election, or has 

generosity remained stable across time? 
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Study 2a - Ecological Validation of Social Discounting Paradigm 

 

Methods 

 
Participants. Sixty healthy adults aged 23 to 56 years (M = 44.23, SD = 8.40) completed 

behavioral testing as part of a larger study protocol (Marsh et al., 2014). The sample included 21 

altruistic kidney donors (9 female), drawn from the approximately 1,482 such donors in 

existence at the time of recruitment, and 39 healthy matched controls (15 female). Sample size 

was constrained by the extreme rarity of altruistic kidney donors. Altruists were recruited from 

across North America via local and national transplant organizations as well as online 

advertisements on donation-related web pages. Each altruist’s kidney donation status was 

verified through an independent source (e.g., letter of confirmation from the transplant hospital). 

All altruists had donated a kidney to a stranger, eighteen of which were non-directed donations in 

which the recipient was anonymous at the time of donation. The remaining three directed their 

donation to a specific individual unknown to them at the time of their decision to donate (e.g., a 

stranger whose need for a kidney was advertised on Facebook). Using data obtained from the 

Organ Procurement and Transplantation Network (Organ Procurement and Transplantation 

Network, 2016), which is administered by the United Network of Organ Sharing under contract 

with the US Department of Health and Human Services, we confirmed that altruists recruited for 

this study did not differ from the national population of altruistic donors in terms of sex, χ2(1, n = 

1797) = 1.37, p = .242, or race, χ2(1, n = 1797) = .165, p = .685. (Exact ages are not available for 

the national sample.) Control participants were recruited from the Washington, D.C. area via 

fliers and online advertisements. Exclusion criteria for all participants included current use of 

psychotropic medication, psychiatric diagnosis, history of head injury or neurological illness, or 

IQ < 80. Controls were excluded if they had ever volunteered to donate an organ to any 
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individual.  

 All participants completed a preliminary online screening assessing donation status, 

demographic information, and other exclusion and inclusion criteria. The online battery also 

included self-report questionnaires. Qualified participants then completed additional measures in 

the laboratory, including a screening for psychiatric symptoms and psychotropic medications, as 

well as the Kaufman Brief Intelligence Test – Second Edition (KBIT – 2) (Kaufman & Kaufman, 

2004). Eligible participants completed a neuroimaging component of the study (N = 42). 

Behavioral testing followed, including the Social Distance task and the Social Discounting task. 

Participants also completed a semi-structured interview about the altruistic kidney donation 

process. For altruists living outside of the Washington, D.C. area, travel and up to two nights 

lodging (up to $700) were provided by the researchers. Each participant completed 

approximately 10 hours of testing, and was compensated $170 for study participation. The 

majority of participants were tested at Georgetown University, but two kidney donors could not 

be tested on-site, so the researchers traveled to test them off-site. The protocol was approved by 

the Institutional Review Board at Georgetown University and all participants provided written 

informed consent prior to study procedures. Of the total sample of 60 participants, 56 

participants completed both behavioral tasks. 59 participants completed the Social Discounting 

task. Data from 12 participants (1 altruist, 11 controls) were disqualified from hyperbolic 

estimation analyses due to response inconsistencies (Jones & Rachlin, 2006). Data from 1 

control participant was excluded from the Social Discounting task due to current use of 

psychotropic medication, leaving 20 altruists (8 female) and 26 controls (11 female) in the final 

analytic sample. 57 participants completed the Social Distance task. No participants were 

excluded from analyses on this task. In neither subset did altruists and controls differ in terms of 
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age, sex, race, full scale IQ, education, or household income (Table 2.1).  

 

Table 2.1 

Participant demographic characteristics. 

 Total Sample  Social Distance     Social Discounting  

Variable          

 Altruists 

(N = 21) 

Controls 

(N = 39) 

p Altruists 

(N = 21) 

Controls 

(N = 36) 

p Altruists 

(N = 20) 

Controls 

(N = 26) 

p 

Gender 

(Male/Female, 

% Male) 

12/9 

(57.14%) 

24/15 

(61.54%) 

.740 12/9 

(57.14%) 

23/13 

(61.54%) 

.612 12/8 

(60.0%) 

15/11 

(57.70%) 

.875 

Race 

(White/Non-

White, % 

White) 

20/1 

(95.24%) 

31/8 

(79.49%) 

.103 20/1 

(95.24%) 

31/5 

(86.11%) 

.279 19/1 

(95.0%) 

22/4 

(84.62%) 

.262 

Age, M (SD) 44.95 

(9.43) 

43.85  

(7.90) 

.631 44.95 

(9.43) 

44.11 

(7.86) 

.719 45.20 

(9.60) 

44.92 

(6.47) 

.908 

IQ, M (SD) 115.14 

(11.82) 

110.15 

(14.22) 

.175 115.14 

(11.82) 

111.167 

(14.29) 

.286 114.40 

(11.60) 

114.84 

(13.49) 

.907 

Education 

  ≥ Four-year 

degree 

13/8 

(61.90%) 

30/9 

(76.92%) 

.218 13/8 

(61.90%) 

29/7 

(80.56%) 

.123 12/8 

(57.14%) 

21/5 

(80.77%) 

.084 

Household 

Income 

  ≥ $60,000 

15/6 

(71.43%) 

21/121 

(63.63%) 

.554 15/6 

(71.43%) 

21/11 

(65.63%) 

.658 14/6 

(70.0%) 

16/7 

(69.57%) 

.975 

Note. 1Data on household income were not collected for three controls, and three controls opted 

not to disclose their household income. 

 

Social Discounting Paradigm. We adapted the Jones and Rachlin (Jones & Rachlin, 

2006, 2009) Social Discounting task for computer presentation. Participants were instructed to 

imagine a list of the 100 people closest to them, with the person at Position 1 being their closest 

relative or friend (i.e., somebody they know well) and the person at Position 100 being 

recognizable but no more than an acquaintance (i.e., they may not even know their name). The 

task consisted of seven blocks with nine trials each. Participants were prompted to imagine the 

seven possible individuals on the list (N=1, 2, 5, 10, 20, 50 or 100) and make nine dichotomous 
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choices about keeping and/or sharing hypothetical amounts of money with each. For each trial, 

participants were asked to indicate if they preferred to keep a certain amount of money for 

themselves alone (Option A) or to keep a certain amount of money for themselves and also share 

a certain amount of money with the Nth person on their list (Option B). Option A ranged from 

keeping $155 to $75 in the order of decreasing $10 increments, and Option B always stayed the 

same: keeping $75, and sharing $75 with the Nth person. Each block had the same format, and 

block order was randomized. Participants made their selections by pressing the A and B buttons 

on the keyboard.  

 The crossover point was calculated for each N by taking the mean of the dollar amounts 

where the switch between selfish and generous decisions was made. For example, if a participant 

chose the selfish option for all values from $155 to $105, then switched to the generous option at 

$95, the crossover point was determined to be $100. If the selfish option was chosen for all trials 

in the block, the crossover point was assumed at $70, and if the generous option was chosen for 

all trials in the block the crossover point was assumed at $160. Amount willing to forego v was 

calculated by taking the crossover point and subtracting $75. Mean values and confidence 

intervals are shown in Table 2.2.  

Participant responses were fit to the hyperbolic discounting equation, where V represents 

the undiscounted value of the reward, s represents degree of discounting, N represents social 

distance, and v represents the actual discounted value of the reward. As N increases, the 

resources individuals are willing to forgo (v) typically decreases hyperbolically (Equation 1). 

Parameter fits for all models were derived following previously validated methods for 

discounting calculations (Reed, Kaplan, & Brewer, 2012) using a hyperbolic discounting 

calculator implemented in Microsoft Excel that was modifiable to solve for a variety of non-



 51 

linear equations. Allowing the parameters V and s (and x for the exponentiated model) to vary, 

expected values for v were calculated in a constrained least squares residual model (V ≥ 0, s ≥ 0, 

x ≥ 0, 100,000 iterations) that estimated values for V and s using mean (or median) values of v 

for each group. The R2 and AIC values for each model were calculated by using the sum square 

residuals from the solved best fit equation and determining the variance accounted for by the 

model (Burnham & Anderson, 2004).  

 

Table 2.2.  

Group means and confidence intervals (CI), for amount willing to forgo (v) 

 

N Altruists Controls 

1 80.0 (±7.85) 78.08 (±7.11) 

2 79.0 (±6.88) 74.62 (±8.38) 

5* 79.0 (±7.97) 63.07 (±11.56) 

10 72.5 (±11.63) 56.54 (±12.09) 

20 64.0 (±12.26) 45.0 (±13.0) 

50* 55.0 (±14.29) 28.85 (±10.82) 

100* 45.5 (±15.86) 22.69 (±12.41) 

Note. * Group difference at p<.05.  

 

Social Distance Construal Paradigm. To assess construals of socially close and distant 

others, we designed a computerized task based on that constructed and validated by Yamakawa 

and colleagues (Yamakawa et al., 2009). As in the Social Discounting task, this task required 

that participants consider seven possible social relationships that varied in social closeness, and 

then, using computer avatars, select a physical distance to place between the self and the other. 

Following Yamakawa et al. (2009), participants were queried about seven specific relationships 

of interest, which were drawn from the Bogardus (Bogardus, 1947) scale of social distance. They 

included, in order of increasing relationship distance: a) relative by blood; b) relative by 

marriage; c) close friend; d) next-door neighbor; e) coworker; f) citizen of the United States; g) 
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citizen of another country. Ten distractor relationships, of ambiguous social distances, were also 

included in the task (e.g., “A telemarketer” and “Your town’s mayor”). Thus, seventeen trials, 

each presenting a distinct social label, were presented in random order.  

 In each trial, participants viewed a virtual stage depicted as a grid on which was 

positioned an avatar labeled “YOU.” The starting position of the "YOU" avatar varied randomly 

across trials among the upper left, upper right, bottom left, and bottom right portions of the stage. 

A sample trial is presented in Figure 2.1. Above the stage, a second avatar appeared, labeled as 

one of the seventeen possible other people. Participants were instructed to first click on a white 

dot in the center of the “YOU” avatar. Next, they were asked to position the second labeled 

avatar anywhere they would like on the stage by clicking on that location on the stage. Each trial 

allowed unlimited time to respond but only one response was allowed. After a location was 

selected, the next trial followed immediately. For all subjects, the Social Distance task 

immediately preceded the Social Discounting task. Both tasks were presented using SuperLab 

Version 4.0 on an Apple desktop computer. 

 

Figure 2.1. Sample social distance task trial.  

Self-Report Measures. Participants completed three self-report questionnaires assessing 
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personality traits and social behaviors. The Interpersonal Reactivity Index (IRI) (Davis, 1983) is 

a 28-item measure of empathy composed of four subscales: Perspective Taking, Fantasy, 

Empathic Concern, and Personal Distress. Each item is rated on a five-point scale. The Self 

Report Altruism (SRA) scale (Rushton, Chrisjohn, & Fekken, 1981) is a 20-item index of self-

reported altruistic behaviors that assesses everyday helping behaviors, such as giving directions 

to a stranger and donating blood. SRA responses reflect low-cost altruistic behaviors that are 

thought to be driven by norm conformity and self-presentation (Brethel-Haurwitz et al., 2016). 

The frequency of each behavior is rated on a five-point scale. The Psychopathic Personality 

Inventory – Revised (PPI-R) (Lilienfeld & Widows, 2005) is a 154-item dimensional measure of 

personality tendencies and behaviors related to psychopathy (e.g. callousness, manipulative 

behavior, and social deviance) that is designed to minimize self-enhancement bias in community 

or clinical samples. The scale is composed of eight subscales: Social Influence, Fearlessness, 

Stress Immunity, Machiavellian Egocentricity, Rebellious Nonconformity, Blame 

Externalization, Carefree Nonplanfulness, and Coldheartedness. The scale is composed of three 

overarching factors: Fearless Dominance, which indexes low anxiety, social potency, and 

assertiveness; Self-Centered Impulsivity, which indexes impulsiveness, aggression, and other 

antisocial behaviors; and Coldheartedness, which indexes callousness and a lack of concern for 

others' welfare. Coldheartedness (items include: “It bothers me a lot when I see someone crying 

(reverse-scored),” and “When someone is hurt by something I say or do, that’s their problem”) is 

strongly and inversely related to empathic concern (Lilienfeld & Widows, 2005). 

 

Results 

 
 Responses from 12 participants (1 altruist, 11 controls) could not be analyzed due to 

choice inconsistencies within one or more blocks (e.g., switching from generous to selfish and 
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back to generous responding at a given distance N). This pattern of choices precluded the 

identification of a single crossover point at that social distance. Analyses of the remaining 

participants’ responses found controls’ discounting functions closely paralleled previous studies 

(Figure 2.2) (Jones & Rachlin, 2006, 2009). The degree of discounting for controls was 

calculated to be s = .034 (V = $78.11, R2 = .981). For comparison, Jones and Rachlin (Jones & 

Rachlin, 2006) found s = .051 (V = $83; R2 = .991). By contrast, the degree of discounting for 

altruists was calculated to be s = .009 (V = $79.87; R2 = .971). Fitted hyperbolic parameters were 

also calculated for median values of v for each group, yielding model fits of R2 = .980 for 

controls and R2 = .903 for altruists. For comparison with Jones and Rachlin (Jones & Rachlin, 

2006), we also fit the parameters for both groups to the exponential equation: 

𝑣 = 𝑉𝑒−𝑠𝑁 

(Equation 2) 

This yielded the model fit for controls to be R2
 = .914, and the model fit for altruists to be R2 = 

.944, The hyperbolic model yielded lower Aikaike’s Information Criteria (AICc) values 

(Burnham & Anderson, 2004) indicating better model fit, so this model was used for subsequent 

analyses.  

 Results of a Mann-Whitney U test indicated that altruists (Mdns = .010) exhibit a lower 

degree of discounting (s) than controls (Mdns = .036), (U = 135.50, p = .006, r = −.41) as seen in 

Figure 2.2. Amount willing to forgo (v) is similar across groups for close others, but the average 

amount controls opt to forgo drops more steeply with increasing social distance as compared to 

altruists. For example, altruists are willing to forgo approximately the same resources for a 

person at N=100 as controls forgo for a person at N=20.  The two groups’ baseline values for V, 

which represents the height of the discount function, did not differ significantly (U = 233.50, p = 
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.555, r = −0.08). Because discount rates (and the respective parameters in the model) are non-

parametrically distributed, we calculated the area under the curve (AUC) for each group, which 

allows for a model-free approach to analyzing discounting data that does not assume 

hyperbolicity in responding (Myerson, Green, & Warusawitharana, 2001) and allows for 

parametric analyses to directly compare participant-level data. AUC was calculated for each 

participant by normalizing amount willing to forgo v as a percentage of maximum v, normalizing 

social distance N as a percentage of maximum N, connecting the crossover points by straight 

lines, then summing the trapezoids formed (Reed et al., 2012). Following standardization, AUC 

can vary from 1.0 (no discounting) to 0 (complete discounting). Results indicated greater AUC 

for altruists (M = 0.68, SD = 0.33) than controls (M = 0.42, SD = 0.31), t(44) = 2.71, p = .009, d 

= .80 (Figure 2.3). Binary logistic regression demonstrated that AUC significantly predicted 

group membership, b = 2.46, χ2 = 5.99, p = .014. The model had a Nagelkerke’s R2 of .183 and a 

67.4% prediction success rate.  

To compare construals of social distance across groups we estimated social distance for 

each of the seven Bogardus relationships(Bogardus, 1947) by calculating the length in pixels of 

the hypotenuse of the triangle formed by the self avatar position on the x,y plane and the second 

(relationship-labeled) avatar on the x,y plane using the Pythagorean equation:  

𝑎2 + 𝑏2 = 𝑐2 

(Equation 3) 

 We then calculated a repeated measures analysis of variance (ANOVA) to evaluate the 

main effects and interactions of relationship distance and group on the seven dependent variables 

(selected social distance for each relationship). We identified a main effect of relationship 

distance on social distance, F(6, 330) = 14.06, p < .001, ηp
2 = .20. As expected, tests of within-



 56 

subjects contrasts revealed a linear relationship between relationship distance and social distance, 

F(1,55) = 41.39, p < .001, ηp
2 = .43, demonstrating that as the relationships in the task became 

more socially distant, participants selected greater physical distances in a linear fashion (Figure 

2.4). Neither a main effect of group, F(1, 55) = .05, p = .82, ηp
2 = .001, nor a group by 

relationship interaction, F(6, 330) = 0.47, p = 0.83, ηp
2 = .01, was observed.  

 

 

Figure 2.2. Social discounting curves plotted as maximum amount willing to forgo (v) in dollars 

versus social distance (N) from 1 to 100. Results from a previous community sample (Jones & 

Rachlin, 2006) are included for comparison. Predicted curves demonstrate the best-fit hyperbolic 

functions for altruists and controls. Asterisks indicate distances at which independent samples t-

tests indicated the mean amounts willing to forgo were significantly different between groups (p 

< .05). Error bars represent s.e.m.   
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Figure 2.3. AUC box-whisker contour plots for controls and altruists. Points represent mean 

values for each group; independent samples t-test indicates that mean AUC is significantly 

different between groups (p < .05). 

 
Results were also similar when trials were grouped into categories of known others 

(relative by blood, relative by marriage, close friend, and next-door neighbor) versus strangers 

(citizen of the USA and citizen of another country). Here, we again identified a main effect of 

familiarity (known others versus strangers), F(1,55) = 23.82, p < .001,  ηp
2 = .30, but no main 

effect of group, F(1,55) = .03, p = .867, ηp
2 = .001, or group by familiarity interaction, F(1,55) = 

1.35, p = .250, ηp
2 = .02, confirming that there were no differences in distance construals 

between altruists and controls.  
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Figure 2.4. Mean distances (in pixels) selected in the social distance task for each of the seven 

Bogardus relationships for altruists and controls (n = 57). Error bars represent 95% confidence 

intervals. Repeated measures analysis of variance tests indicate that groups do not differ on 

social distance perceptions at any of the seven relationships.  

 
The first of two simultaneous linear regression analyses predicted AUC from the four 

subscales of the Interpersonal Reactivity Index (IRI) (Davis, 1983) and found an association only 

with Empathic Concern, b = .03, t(41) = 2.41, p = .020. However, no bivariate simple linear 

relationship between AUC and Empathic Concern was identified, b = .02, t(44) = 1.96, p = .057. 

The second linear regression predicted AUC from the three Psychopathic Personality Inventory – 

Revised (PPI-R) (Lilienfeld & Widows, 2005) factor scores and found only an association with 

Coldheartedness, which is considered the inverse of Empathic Concern, b = −.02, t(42) = −2.28, 

p = .028. Bivariate regression analysis found Coldheartedness was independently associated with 

AUC, b = −.02, t(44) = −2.64, p = .011, moreover, this factor also distinguished between groups 

(altruist M = 24.75, SD = 4.97; control M = 28.19, SD = 5.32; t(44) = 2.18, p =.035, d = .67). 
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A bootstrap-mediation analysis using the PROCESS (Hayes, 2013) macro in SPSS found that 

AUC mediated the relationship between Coldheartedness and Group (controls = 0, altruists = 1), 

bias-corrected 95% confidence interval for indirect effect size −.1505 to −.0022 (Figure 2.5). 

Coldheartedness exerted an indirect effect of −.047 (SEM = .036). The standardized total effect 

of Coldheartedness on Group was  = −.37, p = .043.  

 
Figure 2.5. Mediation model demonstrating that PPI-Coldheartedness has an indirect effect on 

group through AUC. Coefficients represent standardized betas. 

 

Study 2b: Extending the Social Discounting Paradigm to Other Altruistic Populations 

 

Methods 

 
Participants. A sample of 240 adult participants (155 female), ages 19-75, were 

recruited to complete an online study (Table 2.3). The sample included 197 altruists and 43 

controls. The altruist group was comprised of the following categories: bone marrow donor (N = 

28), Carnegie Hero Medal recipient (N = 11), directed kidney donor (N = 56), altruistic (non-

directed) kidney donor (N = 56), humanitarian aid worker (N = 37), liver donor (N = 9; of these, 

altruistic, N = 2; directed, N = 7).  

 Altruistic and directed kidney donors, liver donors, and bone marrow donors were 

recruited and invited to participate through communications via local and national transplant 

organizations (Transplant Village; National Marrow Donor Program/Be the Match, invites 
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sent to 485 individuals who completed a donation). Humanitarian aid workers were recruited 

through online postings in Facebook groups of individuals affiliated with Doctors Without 

Borders, Medecins Sans Frontieres, as well as email communications sent out to staff and 

volunteers of International Medical Corps. Carnegie Medal awardees were recruited through 

email communications from the Carnegie Hero Fund to members of their internal database. 

Control participants were recruited from the local community, through flyers and postings on 

Research Match, and were included in the sample as long as they did not meet criteria for any of 

the above altruist categories.  

7 participants were excluded for choice inconsistencies in the social discounting task (i.e. 

switching between sharing and keeping amounts of money more than two times within one or 

more task blocks). These participants included 4 controls, 1 humanitarian, 1 directed kidney 

donor, and 1 non-directed kidney donor; these individuals were not included in the analytic 

sample.  

Measures. Upon recruitment, participants completed an initial online screening, which 

included a demographics questionnaire assessing age, gender, education, race and income. 

 Social discounting. All participants completed an online version of the Social 

Discounting task (Jones & Rachlin, 2006; Rachlin & Jones, 2008b; Vekaria et al., 2017). At the 

outset, participants saw the following instructions: “Imagine a list of 100 people, with 1 being 

the closest relationship to you and 100 being furthest away, i.e. somebody you may not even 

know the name of,” which appeared before each block. Then 7 randomly presented blocks 

inquiring about sharing resources with person number 1, 2, 5, 10, 20, 50, or 100 on the list 

followed. Within a block, each trial presented 9 binary choices to keep or forgo a certain amount 

of money for the specified person, for example: “Please indicate which option you prefer: A) 
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Keep $155 for myself alone. B) Keep $75 for myself and share $75 with person #10 on the list.” 

Values ranged from $155 to $75 in decreasing $10 increments, which allowed for an estimation 

of a “crossover point” when the respondent switched from selfish choices to sharing with a given 

person number on the list. The crossover point was calculated for each N by taking the mean of 

the dollar amounts where the switch between selfish and generous decisions was made.  

Table 2.3  

Participant demographics 

Variable         

 

Controls 

N = 43 

Bone 

marrow 

donors 

N = 28 

Directed 

kidney 

donors 

N = 56 

Altruistic 

kidney 

donors 

N = 56 

Liver 

donors  

N = 9  

Humani

tarians 

N = 37 

Carnegie 

Hero 

Medal 

awardees 

N = 11 p 

Gender 

(Male/Female

, % Male) 

14/28 

(33.3%) 

13/15 

(46.4%) 

12/44 

(21.4%) 

23/33 

(41.1%) 

3/6 

(33.3%) 

9/28 

 

(24.3%) 

11/0 

(100%) .000** 

Race 

(White/Non-

White, % 

White) 

30/11 

(71.4%) 

24/4 

(85.7%) 

55/1 

(98.2%) 

51/4 

(91.1%) 

8/1 

(88.9%) 

28/8 

(77.8%) 

10/1 

(90.9%) .006** 

Age, M (SD) 

37.64  

(9.50) 

33.79 

(11.13) 

45.80 

(12.55) 

52.13 

(11.99) 

37.44 

(8.63) 

41.35 

(11.38) 

50.91 

(13.28) .000** 

Education 

≥ Four-year 

degree 

33/9 

(78.6%) 

22/6 

(78.6%) 

46/10 

(82.1%) 

40/15 

(71.4%) 

4/5 

(44.4%) 

33/4 

(89.2%) 

6/5 

(54.5%) .039* 

Household 

Income 

≥ $60,000 

18/7 

(72.0%) 

17/10 

(63.0%) 

44/11 

(80.0%) 

40/14 

(71.4%) 

7/1 

(83.3%) 

23/13 

 

(63.9%) 9/1 (90.0) .227 

         

Notes: 1 bone marrow donor did not report income. 1 control did not report race, and 4 controls 

did not report income, 1 directed donor did not report income, 1 non-directed kidney donors did 

not report any demographics, 2 did not report income. 1 humanitarian did not report race or 

income. 1 Carnegie hero did not report income.  

 

 For example, if a participant chose the selfish option for all values from $155 to $105, 
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then switched to the generous option at $95, the crossover point was determined to be $100. If 

the selfish option was chosen for all trials in the block, the crossover point was assumed at $70, 

and if the generous option was chosen for all trials in the block the crossover point was assumed 

at $160. Amount willing to forego v was calculated by taking the crossover point and subtracting 

$75. Parameter fits for all models were derived following previously validated methods for 

discounting calculations using a hyperbolic discounting model implemented in MATLAB 

(Soutschek et al., 2017) solving for non-linear equations. Allowing the parameters V and s to 

vary, expected values for v were calculated in a constrained least squares residual model (V ≥ 0, s 

≥ 0, s ≥ 0, 100,000 iterations) that estimated values for V and s.  

Because discount rates (and the respective parameters in the model) are non-

parametrically distributed, we calculated the area under the curve (AUC) for each group (Table 

2.4), which allows for a model-free approach to analyzing discounting data that does not assume 

hyperbolicity in responding (Myerson et al., 2001) and allows for parametric analyses to directly 

compare participant-level data. AUC was calculated for each participant by normalizing amount 

willing to forgo v as a percentage of maximum v, normalizing social distance N as a percentage 

of maximum N, connecting the crossover points by straight lines, then summing the trapezoids 

formed.  

 

Results 

 
 We first examined social discounting AUC as a function of group (altruist vs. control), as 

a direct replication of Study 2a. In line with our prior findings, controls (M = .45, SD = .36) 

exhibited lower generosity relative to altruists (M = .63, SD = .32). Results of an independent 

samples t-test confirmed that this difference in AUC was significant, t(237) = -3.21, p = .001.  
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Table 2.4 

Social discounting AUC by group. 

Group   

 

Social 

discounting AUC, 

M (SD) p 

Liver donors .72 (.24) .039* 

Altruistic kidney 

donors .68 (.33) .002** 

Humanitarians .63 (.31) .022* 

Directed kidney donors .61 (.31) .019* 

Bone marrow donors .58 (.35) .141 

Carnegie Hero Medal 

recipients .50 (.35) .691 

Controls .45 (.36) - 

   

Note. p-values indicate the results of an independent samples t-test of altruist sub-group AUC 

relative to control AUC. 

 

Table 2.5 

Hyperbolic model fit parameters by group (non-parametric). 

Group    

 V s R2 

Liver donors 78.11 .006 .888 

Altruistic kidney 

donors 79.34 .008 .918 

Humanitarians 81.04 .011 .942 

Directed kidney 

donors 82.03 .013 .992 

Bone marrow 

donors 69.64 .008 .941 

Carnegie Hero 

Medal recipients 71.47 .016 .945 

Controls 68.95 .021 .918 
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Figure 2.6. Social discounting functions by group, plotted as maximum amount willing to forgo 

(v) by social distance (N). Curves represent predicted group data based on averages fit to the 

hyperbolic discounting function (R2 model fits listed in Table 2.5). Error bars represent 95% 

confidence interval around control group data. 

 
 We next examined difference across average amounts willing to forgo (v) for each social 

distance (N) and found that controls and altruists significantly differed on the amounts of money 

they would be willing to share for N = 1, t(237) = -2.78, p = .006); N = 2, t(237) = -3.63, p <.001; 

N = 5, t(237) = -2.56, p = .011; N = 10, t(237) = -3.02, p = .003; N = 20, t(237) = -4.42, p <.001; 

and N = 100, t(237) = -3.41, p = .001. 

As the previous analyses had collapsed all altruist types into one group, we next 

determined if each of the altruist subtypes significantly differed from one another in their social 

discounting. Results of a one-way ANOVA confirmed that social discounting differed between 
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groups, F(6, 232) = 2.46, p = .025. Post hoc t-tests showed that when compared to controls, 

directed kidney donors, altruistic kidney donors, liver donors, and humanitarians all significantly 

showed greater generosity. Bone marrow donors and Carnegie Hero Medal awardees 

demonstrated increased generosity relative to controls, but the difference in AUC was not 

statistically significant. These results visually represented in Figure 2.6, which displays social 

disocunting behavior fit to the hyperbolic function for each of the seven groups. 

Finally, in order to account for the previously demonstrated differences in demographic 

characteristics across the groups, we ran a univariate analysis of variance model with all 

demographic variables entered as covariates. In this model (R2 = .117), there remained 

statistically significant differences in AUC between groups, F(6, 215) = 2.38, p = .030, when 

adjusted for demographic covariates. When examining the pairwise comparisons of the estimated 

marginal means of each group, the same effects remained: directed kidney donors, altruistic 

kidney donors, liver donors, and humanitarians all significantly had greater AUC when adjusted 

for demographic covariates (p <.05). Bone marrow donors and Carnegie Hero Medal awardees 

demonstrated increased generosity relative to controls, but this difference in adjusted AUC was 

not statistically significant. Thus, the social discounting paradigm is ecologically valid in 

capturing prosocial motivations, and somewhat accounts for gradations in generous behaviors.  

Study 2c: Social Discounting, Political Beliefs, and Personality 

 

 

Methods 

 
Participants. A national sample of 401 adult participants, ages 18-76, currently residing 

in the United States, were recruited online through the use of Amazon Mechanical Turk (mTurk) 

and completed survey through Qualtrics, an online survey platform. The sample included 143 

males and 258 females, with an average age of 37.87 (SD = 12.65). Survey data was collected at 
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two time points: during the week leading up to the November 2016 United States General 

Election (11/3/16-11/6/16) and roughly 17 months later in April 2018 (4/9/18-4/10/18), with 200 

and 201 participants respectively. 

 2 participants were excluded for incomplete data and not passing the attention check. 6 

participants were excluded for indicating that they currently resided outside of the United States 

(and were not registered voters in the United States). 22 participants were excluded for choice 

inconsistencies (i.e. switching between sharing and keeping amounts of money more than two 

times within one or more task blocks). The final analytic sample included 371 participants. The 

mean time to complete the survey was 31.08 minutes (SD = 15.31). All participants were 

compensated according to MTurk standards. 

 A power analysis with the parameters of α = .05, power = .80 and effect size (r) = .30 

indicated that the minimum sample required sample size for the predictors in this study would be 

118 participants (Soper, 2016). Projected sample size was increased to approximately 200 at 

each time point to allow for participant loss due to failure to follow instructions or choice 

inconsistencies. In line with previous work (Jones & Rachlin, 2006), we estimated that 

approximately 5-10% of participants would need to be dropped from social discounting analyses 

for choice inconsistencies. 

 Recent behavioral studies of both personality and discounting patterns have successfully 

utilized MTurk (McKerchar & Mazur, 2016; Zhao, Ferguson, & Smillie, 2016). Several broad 

studies have indicated that MTurk respondents do not differ meaningfully from in-person 

respondents (Levay, Freese, & Druckman, 2016), particularly when attention checks are used to 

mitigate concerns about inattention during remote sampling (Hauser & Schwarz, 2014) or 

concerns about survey completion by bots (Dennis, Goodson, & Pearson, 2018). More 



 67 

specifically, there is also evidence to suggest that MTurk is a valid recruitment tool for research 

on political ideology in particular, with samples closely mirroring the demographic and 

psychological divisions in the mass public (Clifford et al., 2015).  

 An attention check was included at the end of this survey that required a text answer to 

continue (“When asked earlier about where you place yourself on a scale of liberalism - 

conservatism, how did you come up with your answer? Please describe below.”) 2 participants 

who did not respond with a coherent answer to this question were excluded from further analysis. 

To address survey completion by automated bots, guidelines from Dennis, et al. (2018) were 

followed, including manual examination for repeated IP addresses. No repeat IP addresses were 

observed in this sample.  

 Social Discounting task. The Social Discounting task was identical to the task in Study 

2b. Parameter fits for all models were derived following previously validated methods for 

discounting calculations using a hyperbolic discounting model implemented in MATLAB 

(Soutschek et al., 2017) solving for non-linear equations. Allowing the parameters V and s to 

vary, expected values for v were calculated in a constrained least squares residual model (V ≥ 0, s 

≥ 0, s ≥ 0, 100,000 iterations) that estimated values for V and s. Because discount rates (and the 

respective parameters in the model) are non-parametrically distributed, we calculated the area 

under the curve (AUC) for each group, which allows for a model-free approach to analyzing 

discounting data that does not assume hyperbolicity in responding (Myerson et al., 2001) and 

allows for parametric analyses to directly compare participant-level data. AUC was calculated 

for each participant by normalizing amount willing to forgo v as a percentage of maximum v, 

normalizing social distance N as a percentage of maximum N, connecting the crossover points by 

straight lines, then summing the trapezoids formed. Greater AUC indicates more generosity.  
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 Demographics. All participants provided demographic information including age, 

gender, race, education, and parental education (a proxy for socioeconomic status) (Table 2.6).  

 Personality and political preference measures. Participants completed the short form 

version of the HEXACO personality inventory (Ashton & Lee, 2009), a 60 item measure of 6 

facets of personality, including Honesty-Humility, Emotionality, Extraversion, Agreeableness, 

Conscientiousness, and Openness. They also completed two measures associated with prosocial 

and antisocial values, the Interpersonal Reactivity Index (IRI; Davis, 1983), a self-report 

measure of empathic traits, and the Psychopathic Personality Index, which assesses callousness, 

social potency, and impulsive and antisocial tendencies (PPI; Lilienfeld & Widows, 2005).   

Participants also indicated their political orientation (Table 2.7). This included a measure of 

political leaning (Carney, 2008) with questions about social and cultural issues, economic issues, 

and overall self-report of ideology, on a scale from 1 (extremely liberal) to 5 (extremely 

conservative). They were also asked to report their political affiliation (Republican, Democrat, 

Independent, or Other). Additionally, they were queried about their past and anticipated 

upcoming voting behavior: “For which candidate did you vote in the last Presidential election 

(2012)?” and “For which candidate do you anticipate voting for in the upcoming Presidential 

election (2016)?”  
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Table 2.6 

Participant demographic characteristics. 

    

Variables Sample 1 – 

Before 2016 

Election 

Sample 2 – 

After 2016 

Election 

Total 

Sample 

p 

Sex (Male/Female, % 

Male) 

74/109 

(40.4%) 

49/139 

(26.1%) 

123/248 

(33.2%) 

.004 

Race (White/Non-

White, % White) 

128/55 

(69.9%) 

163/25 

(86.7%) 

291/80 

(78.4%) 

.000 

Age, M (SD) 37.41 (12.6) 39.26 (13.1) 38.35 (12.9) .169 

Education 

  ≥ Four-year degree 

107/76 

(58.5%) 

102/86 

(54.3%) 

209/162 

(56.3) 

.413 

Parental Education 

  ≥ Four-year degree 

75/108 

(41.0%) 

79/109 

(42.0%) 

154/217 

(41.5%) 

.839 

 

Table 2.7 

Participant political characteristics and voting behavior. 

    

Variables Sample 1 – 

Before 2016 

Election 

Sample 2 – 

After 2016 

Election 

Total Sample p 

Political affiliation 

   Republican (%) 

   Democrat (%) 

   Independent (%) 

   Other (%) 

 

 

40 (22.0%) 

73 (40.1%) 

57 (31.3%) 

12 (6.6%) 

 

51 (27.1%) 

76 (40.4%) 

57 (30.3%) 

4 (2.1%) 

 

91 (24.6%) 

149 (40.3%) 

114 (30.8%) 

16 (4.3%) 

 

 

.151 

Liberalism – Conservatism 

Scale (1-5), M (SD) 

2.71 (1.20) 2.86 (1.27) 2.79 (1.24)  

.232 

Vote (2012) 

   Mitt Romney 

   Barack Obama 

   Other 

   Did not vote 

 

 

21 (11.5%) 

96 (52.5%) 

4 (2.2%) 

61 (33.5%) 

 

36 (19.1%) 

100 (53.2%) 

5 (2.7%) 

47 (25.0%) 

 

57 (15.4%) 

196 (53.0%) 

9 (2.4%) 

108 (29.2%) 

 

 

.119 

 

Results 

 
Descriptive statistics. Relevant statistical analyses (chi-square, independent samples t-

tests) indicated that survey respondents in Sample 1 and Sample 2 did not differ in terms of the 
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distributions of any characteristics except for sex and race (Table 2.6); all demographic 

characteristics were included as covariates in further analyses to account for these differences. 

Appropriate statistical analyses (chi-square, independent samples t-tests) indicated that survey 

responses collected in Sample 1 and Sample 2 did not differ on any questions regarding political 

beliefs or behavior except for voting behavior in the 2016 election (Table 2.7), χ2(1, n = 372) = 

9.93, p = .0191. 

Correlates of social discounting. We first examined personality correlates of generosity 

toward increasingly distant others, as measured by performance on the social discounting task. 

For the whole sample, mean AUC for social discounting = .284 (SD = .202), slightly lower than 

values observed in previous studies of healthy control participants (Vekaria et al., 2017). 

Participants in Sample 1 and Sample 2 did not significantly differ in their AUC for social 

discounting, t(369) = 1.48, p = .140. A linear regression model predicting AUC from all 

demographic characteristics found no significant predictors (r-square = .009, F = .646, p = .665). 

A stepwise regression model (Table 2.8) that included demographic covariates and subscale 

scores for the IRI, HEXACO, and PPI indicated that the best fit model (r-square = .039, F = 

4.96, p = .002) included only three HEXACO subscales: Honesty-Humility (B = .006, p = .013), 

Conscientiousness (B = -.006, p = .022) and Agreeableness (B = .005, p = .044) as predictors of 

social discounting AUC. 

We next investigated whether differences in political beliefs or affiliation were associated 

with differences in generosity. A linear regression model predicting AUC from political ideology 

(liberal-conservative, 1-5) and all demographic covariates found no significant association, B = 

.12, p = .364. Similarly, one-way ANOVA across all groups (Republican, Democrat, 

Independent, and Other) found no differences in overall discounting across groups, F(3,366) = 
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.406, p =.749. An independent samples t-test confirmed that self-identified Republicans (M = 

.26) and Democrats (M = .29) did not differ in their rates of social discounting, t = -0.178, p = 

.869. In line with these results, voting behavior in either the 2012 or the 2016 election was not 

associated with social discounting, F(3,366) = .363, p = .780 and F(3,366) = 1.961, p = 1.20, 

respectively. When examining generosity toward others (amount willing to forgo) as a function 

of social distance, a test of between-subjects effects found no differences across political 

affiliation for each of the seven probed social distances, F(21) = .854, p = .652. 

Table 2.8 

Personality variables predicting social discounting – stepwise regression 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .103 .075  1.373 .171 

HEXACO  

Honesty-Humility 

.005 .002 .127 2.461 .014 

2 (Constant) .254 .103  2.471 .014 

HEXACO  

Honesty-Humility 

.007 .002 .168 3.064 .002 

HEXACO 

Conscientiousness 

-.006 .003 -.118 -2.142 .033 

3 (Constant) .147 .115  1.282 .201 

HEXACO  

Honesty-Humility 

.006 .002 .141 2.508 .013 

HEXACO 

Conscientiousness 

-.006 .003 -.127 -2.308 .022 

HEXACO 

Agreeableness 

.005 .002 .108 2.019 .044 

 

 These results are visually represented in Figure 2.7. Interestingly, post-hoc independent 

samples t-tests revealed that self-identified Republicans and Democrats significantly differed in 

their generosity only toward social distance #2, t(236) = -2.57, p = .011, but not in their 
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generosity toward any other social distances.  

 

 

 
 

Figure 2.7. Social discounting functions by political affiliation. Error bars represent standard 

errors.  

 

Correlates of political beliefs. Because overall social discounting did not show distinct 

associations with political beliefs or affiliation, we next examined which personality correlates 

mapped on to political beliefs. A linear regression model predicting political beliefs from all 

demographic characteristics found, as expected, that gender significantly predicted conservative 

beliefs (B = .624, p = .000). No other demographic covariates predicted conservative beliefs in 

the model (r-square = .172, F = 4.46, p = .001).  

 We next did a parallel analysis as before, adding in all personality variables in a stepwise 

regression model (Table 2.9) to determine unique associations with political beliefs. In this 
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model (r-square = .039, F = 24.97, p = .000), only gender (B = .577, p = .000), HEXACO 

Openness (B = -.060, p = .000) and HEXACO Extraversion (B = .021, p = .012) were significant 

predictors of political beliefs, with positive values indicating an increase in conservative beliefs. 

 

 

Table 2.9 

Personality variables predicting political beliefs – stepwise regression 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 4.829 .311  15.516 .000 

HEXACO Openness -.057 .009 -.332 -6.698 .000 

2 (Constant) 4.593 .308  14.923 .000 

HEXACO Openness -.056 .008 -.324 -6.707 .000 

Gender .575 .128 .217 4.499 .000 

3 (Constant) 4.069 .369  11.026 .000 

HEXACO Openness -.060 .008 -.349 -7.124 .000 

Gender .577 .127 .218 4.551 .000 

HEXACO Extraversion .021 .008 .124 2.532 .012 

 

 

Differences across time 

 In order to examine differences between generous behavior in participants before and 

after the 2016 election, we used an independent samples t-test and found that social discounting 

increased (indicating that generosity decreased) across the two time points, Sample 1 mean AUC 

= .31, Sample 2 mean AUC = .26, although this shift was not statistically significant, t(369) = 

1.48, p = .140. Importantly, when examining changes in discounting over time within self-

identified political affiliation, there were also no significant differences between Sample 1 and 

Sample 2 (Republican: t(89)=.791, p = .431; Democrat: t(147) = 0.65, p = .519; Independent: 



 74 

t(112) = 1.75, p = .082; Other: t(14)=-1.06, p = .306). Given that these samples were cross-

sectional and discounting was not measured in the same participants over time, causal 

interpretation of these results are limited; future studies should investigate shifts in social 

discounting over time in the same participant population.  

Discussion 

 
 The results of the present studies suggest a psychological mechanism by which costly 

helping behavior toward genetically and socially close others might be extended to unrelated 

others, giving insight into the underpinnings of extraordinary altruism. Altogether, these studies 

provide evidence for a valuational (relative to perceptual) mechanism that motivates help toward 

distant others, demonstrate that social discounting varies by the riskiness and recipient of the 

helping behavior, and that distinct personality traits (but not political beliefs) are associated with 

generous preferences.  

 In Study 2a, we observed difference between altruists and controls in the social 

discounting task. Given the parameters in the discounting equation, at least two explanations for 

observed group differences in social discounting are possible. The first is that acts of costly 

altruism toward strangers genuinely correspond to increased valuation (s) of distant others’ 

welfare. Alternately, decreased discounting may represent variation in the way altruists construe 

social distance (N). To disambiguate between these alternatives, we evaluated perceptions of 

social distance, and confirmed that there were no differences in distance construals between 

groups. The present findings suggest that costly altruism towards strangers may reflect decreased 

social discounting, such that extraordinary altruists, relative to the average person, place more 

value on the welfare of more socially distant others despite comparable perceptions of these 

others as psychologically distant.  
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 The altruistic nature of the behaviors under consideration is reinforced by the fact that 

even controls’ discounting functions in all three studies in this chapter represent a departure from 

so-called “rational choice,” as mathematically, selfishness based entirely on distance would 

predict exponential decreases in helping as social distance increases (Takahashi, 2006). Our 

findings indicate that extraordinary altruism reflects a particular sharp divergence from a self-

interested pattern of choices. This also suggests that the social discounting function is a 

meaningful index of individual variation in ecologically valid generosity. Group differences in 

discounting emerged despite the fact that altruists and controls did not differ in their construals 

of social distance. This absence of group differences is notable given that helping that results 

from perceptions of increased self-other overlap has been described as not sincerely altruistic 

(Cialdini et al., 1997). Our results contradict the possibility that extraordinary altruism reflects 

aberrant perceptions of strangers as psychologically close (or, alternately, of friends and family 

as psychologically distant). Instead, we found support for an altered subjective valuation 

hypothesis that is consistent with conceptions of genuinely altruistic motivation (Batson et al., 

1991; Cialdini et al., 1997). Absence of evidence for group differences in social distance does 

not automatically imply group differences in social valuation. However, the absence of 

alternative free parameters in the discounting equation, once group differences in construals of 

distance (N) have been ruled out (together with our efforts to rule out demographic variables that 

might drive discounting differences), leaves no clear alternative to genuine differences in how 

altruists and controls value the welfare of socially distant others.  

 This interpretation of our findings is consistent with narratives collected from participant 

interviews following task completion in Study 2a. Controls frequently voiced sentiments 

consistent with strong social discounting, such as a 43-year-old female who stated, “…I wouldn’t 
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put my health and well-being at risk for a stranger. For someone I love, it would be worth the 

risk. For a stranger, it would not.” In contrast, one 53-year-old male altruist stated: “My favorite 

part is that people say, ‘Oh I could never [donate to a stranger].’ That’s bullshit, that’s absolutely 

bullshit, because I’ll go through a series of questions: ‘Would you give to your mother? Okay, so 

we’ve got that, so you would never do what I’d do, but you’d do it for your mom. How about 

your sister or your brother?’ And I extend it: ‘How about your best friend that’s not related? 

How about your teacher or your boss?’ So you start weighing what’s priority.” 

 Our results cannot be used to conclusively determine what ultimate evolutionary 

mechanism may underlie costly altruism for strangers. Possible mechanisms include that such 

behaviour reflects a byproduct of cooperative breeding and alloparenting (Hrdy, 2009); although 

most human alloparenting occurs between kin, alloparenting has been identified as the strongest 

predictor of altruism among unrelated adults across primate species (Burkart et al., 2014). 

Alternately, it could reflect cultural changes that promote an expanding moral circle (Martin & 

Jerger, 2005) or simply reflect the extreme of natural population variation in cooperative 

tendencies (Muthukrishna & Henrich, 2016). In the absence of direct tests of any of these 

mechanisms, any explanation of ultimate mechanisms underlying observed variations in social 

discounting-linked altruism must remain speculative.  

 In Study 2b, we extended these findings to other groups of altruists, in an effort to 

replicate the findings from previous samples and determine if the social discounting paradigm is 

sensitive to capturing costliness of different types of altruistic behaviors. We successfully 

replicated our findings from Study 2a by showing that when collapsed into a single group, 

altruists relative to controls still exhibit decreased social discounting. When comparing 

generosity across groups, a pattern of riskiness and recipient type differentiated the social 
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discounting functions. Living liver donors, who out of all categories are the rarest population 

(UNOS, 2019), also had the most shallow discounting function. Although only two of the nine 

liver donors in our sample were altruistic (non-directed) donors, this type of donation poses 

objectively higher health risks out of all the behaviors, and is extremely uncommon. The 

altruistic kidney donors and humanitarian aid workers had the next highest social discounting 

AUC; both groups undergo costs to help a complete stranger, with the altruistic kidney donors 

having completed a single act of generosity toward an unknown individual, while the aid 

workers typically have done sustained voluntary work benefitting strangers over time 

(Carbonnier, 2015). Directed kidney donors and bone marrow donors had the next highest 

generosity, with directed kidney donation being a costly act benefitting a known other while 

bone marrow donation being altruistic but relatively less costly (Switzer et al., 2003). Finally, 

Carnegie Hero Medal recipients and controls were the least generous in the discounting task. 

While Carnegie Hero Medal winners have certainly completed a singular act of costly 

generosity, this decision was usually quick and in the moment (Rand & Epstein, 2014), perhaps 

owing less to the individual’s general valuation of strangers and more around the circumstances 

of the situation. Notably, all altruist groups were significantly higher in social discounting AUC 

when compared to controls, except for bone marrow donors and Carnegie Hero Medal recipients, 

even when accounting for demographic differences. Thus, the social discounting function is 

sensitive to variations in altruistic behavior as a function of recipient and costliness, but only 

differentiates across groups at a certain level of generosity. 

 In Study 2c, we applied the paradigm to a sample of individuals in the general population 

to investigate whether differences in political beliefs relate to social discounting. That only the 

HEXACO scales (and not IRI or PPI) were able to successfully differentiate across political 
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groups and generous behavior in stepwise regressions provides support for the all-encompassing 

nature of the measure, which is widely regarded as the new standard organizing framework in 

recent personality psychology literature beyond the standard Big Five measure (Ashton & Lee, 

2007, 2009; Lee & Ashton, 2018). We found no differences in social discounting across self-

reported political affiliation or ideology. Furthermore, personality variables significantly 

predicting social discounting (HEXACO Honesty-Humility, Agreeableness, and 

Conscientiousness) were independent from those significantly predicting political ideology 

(HEXACO Openness and Extraversion, as well as gender) in stepwise regression analyses that 

also included other personality variables related to generosity (IRI and PPI) and 

demographic/time variables. These results confirm prior findings on relationships between 

personality and political beliefs whereby Openness is significantly associated with liberal beliefs 

(Eady, Osborne, van der Linden, Lees-Marshment, & Dufresne, 2017), although unlike prior 

studies (Sibley, Osborne, & Duckitt, 2012) in our sample, Conscientiousness was not predictive 

of conservatism but instead predicted social discounting, along with Honesty-Humility and 

Agreeableness (with all three at similarly small effect sizes).  

 These findings are particularly relevant for understanding the general public’s personality 

traits and behaviors as they relate to generosity toward distant others. That political ideology did 

not predict social discounting is an optimistic finding. Both conservatives and liberals are 

capable of extending their generosity to unknown others at similar rates, which is in stark 

contrast to recent public perceptions about the tribalistic nature of each political group (Pew 

Research Center, 2018). The differences between the ideological groups actually seems to lie in 

the personality traits involving social and idea-related endeavors (Extraversion and Openness, 

respectively) and not tendencies of behavior toward others (Honesty-Humility and 
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Agreeableness) (Lee & Ashton, 2018). These findings are in line with prior work demonstrating 

that individuals low in Honesty-Humility tend to make more selfish choices in other economic 

games (Hilbig & Zettler, 2009; Hilbig et al., 2012). Additionally, we found no differences in 

generosity for data collected from participants before versus after the 2016 General Election, 

even when stratifying by political affiliation, indicating that there was no significant change in 

overall views toward the value of strangers after the seemingly contentious election. While the 

popular media might be emphasizing a message of divisiveness across groups, the two sides 

might be more similar (at least when it comes to allocating resources to others) than expected.  

 These results should be interpreted with caution; based on the results of Study 2b, the 

social discounting function can successfully discriminate between high levels of altruistic 

behavior and the average person, but is not as discriminative across lower cost behaviors in 

general (as demonstrated, for example, by the non-significant difference between bone marrow 

donors and controls). Interestingly, when comparing across studies, the social discounting AUC 

levels for the online subjects in Study 2c are markedly lower than the controls who completed 

the task in the laboratory for Study 2a; this is line with work hypothesizing that individuals who 

participate in lab-based research, like volunteers, are generally more prosocial than the average 

person (Lönnqvist et al., 2007; Wymer, 1997), especially when considering the extra effort 

associated with participating in a laboratory-based study relative to an online measure. It is also 

unclear whether the recipients chosen for each social distance vary by group (i.e. if political 

beliefs moderate the size of one’s social network, or characteristics about individuals in one’s 

social network). In future work it would be informative to modify the discounting task to enable 

information about which specific relationships were chosen for each distance. 
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 In addition, other limitations to these results should be considered. The use of special 

populations to isolate the construct of costly altruism limited our sample sizes. For example, 

altruistic kidney donors made up only 0.0006% of the U.S. adult population at the time of 

recruitment (U.S. Census Bureau, 2016; Organ Procurement and Transplantation Network, 

2016). Relatedly, because all altruists had already donated or completed their generous behavior 

prior to testing, our ability to draw causal or temporal conclusions is limited. The tasks we 

employed across all three studies also used hypothetical instead of actual rewards; however, 

previous social discounting work supports the validity of this approach (Locey, Jones, & 

Rachlin, 2011; Madden, Begotka, Raiff, & Kastern, 2003). Additionally, the discounting and 

distance tasks were analogous but mapped the seven social distances under consideration using 

two approaches: abstract numeric relationships (Jones & Rachlin, 2006, 2009; Rachlin & Jones, 

2008a) and specific individual relationships (Yamakawa et al., 2009). These approaches were 

selected to maximize consistency with related prior work and thus the interpretability of our 

findings.  

 Upcoming work aims to examine perceptions of costliness of different altruist groups, 

such as asking individuals to rank the riskiness of each behavior, in order to draw stronger 

conclusions about the order of results observed. Another limitation of Study 2c was that, due to 

time constraints, we used the 60-item HEXACO measure, which does not include every 

subscale. To build on these preliminary findings, future work on political and personality 

correlates of discounting should utilize the full 100-item HEXACO scale in order to use all of the 

facets, including the Altruism interstitial subscale (which loads on Honesty-Humility, 

Emotionality, Agreeableness and is defined as a “willingness to pay a personal cost to provide 

benefits to others in general”). We hypothesize that Altruism scores would predict social 
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discounting, but not political beliefs; this remains to be tested. Future work should also examine 

the role of interest in politics as a factor in the relationship between personality correlates and 

political beliefs, as previous work (Leone et al., 2012) has shown this to be a significant 

moderator. 

 The results of the present studies suggest a psychological process by which costly helping 

behavior toward genetically and socially close others might be extended to unrelated others, 

giving insight into the mechanisms of extraordinary altruism. These findings also add to a 

growing body of literature demonstrating that social discounting can meaningfully measure 

altruistic motivation across different types of prosocial behaviors, and provide evidence that the 

increased subjective valuation for the welfare of distant others (rather than misperceptions of 

social distance) predict real-world generosity. Additionally, the present findings indicate that 

while there are clear relationships between personality traits and prosocial behavior, these 

personality traits are distinct from those that are associated with political ideology. These 

findings add to the recent literature exploring the personality correlates of generous behavior, 

and hearteningly demonstrate a lack of association between political beliefs and the proclivity to 

exhibit generosity towards others. Together, this work adds to the literature around the subjective 

valuation of strangers’ welfare, a body of research that is crucial as we consider decisions about 

forgoing individual resources to bring about a greater collective well-being. 
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STUDY 3: LOW-COST ALTRUISM IN DAILY LIFE 

 

 

 Thus far, the studies in this thesis have examined rare and costly prosocial decisions 

towards recipients across variable social distances, time frames, and levels of risk. But how can 

we better understand the mechanisms motivating ordinary prosocial behaviors, actions that the 

average person might undertake during the course of their day-to-day life? Such actions, like 

holding a door or providing directions, are immediate, involve minimal effort, and can be 

performed for individuals across a range of social distances, from close family or friends to 

acquaintances or strangers. In the present study, we evaluated the behavioral and neural 

correlates of daily helping actions in altruists and controls to better understand motivations for 

low-cost prosocial behaviors. 

 As previously highlighted, studying altruistic behavior in the confines of the laboratory is 

challenging. In this environment, participants’ behavior is under observation and thus subject to 

social desirability and experimenter demand (Brethel-Haurwitz et al., 2016; Eisenberg & Fabes, 

1990). And self-report measures rely on the participant’s memory, which can be inaccurate or 

biased. Fortunately, technological advances have enabled ecologically valid self-report measures 

of daily behaviors that participants complete outside of the lab. These daily diary measures are 

typically completed at home, either on a computer or a device such as a smartphone, providing 

the participant a quick and accurate way to recount their daily behaviors.  

 Experience sampling can mitigate key concerns about social desirability and 

retrospection bias (Iida, Shrout, Laurenceau, & Bolger, 2016) and result in rich and varied 

datasets that can be used to model behavior both cross-sectionally and across time. Interestingly, 

experience sampling can also serve as an intervention in and of itself; asking repeatedly about 

specific activities can increase behaviors over time (Napa Scollon, Prieto, & Diener, 2009). This 
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methodology has been used to provide valid information about real-world behavior across a 

variety of populations (Aan het Rot, Hogenelst, & Schoevers, 2012; Thewissen et al., 2011) and 

across the lifespan (Carstensen et al., 2011). More recently, researchers have used experience 

sampling to understand correlates of prosocial behavior in daily life. For example, daily diary 

research suggest that in healthy adults, engaging in prosocial behaviors towards distant others 

buffers the negative effects of stress on affect and overall mental health on a given day (Raposa, 

Laws, & Ansell, 2016). Whereas such positive reinforcing outcomes of different kinds of 

prosocial behavior, such as reciprocity for reactive behaviors (response to someone’s need) and 

increased well-being for proactive behaviors (voluntary) are now well documented (Aknin, Van 

de Vondervoort, & Hamlin, 2018; Dunn, Aknin, & Norton, 2014; Harbaugh, Mayr, & Burghart, 

2007; Spitzmuller & Van Dyne, 2013), the underlying motivations for daily helping behaviors, 

particularly for unknown others relative to close others, are not yet well understood.  

 There is some evidence for individual-level differences in helping behavior, and it is 

reasonable to hypothesize these factors might differentially motivate ordinary (relative to 

extraordinary) altruism. Clear sex differences exist in human parental care investment (Bjorklund 

& Shackelford, 1999; Trivers, 1972), with females spending more time and energy caring for 

offspring relative to males. Females do tend to report higher levels of general caring motivation, 

although it is unclear if this is due to sex differences in reputations for (and self-report of) 

empathic responding (Eisenberg & Lennon, 1983). Research based on costly signaling theory 

however, finds (in line with evolutionary models) males tend to take greater altruistic risks in 

order to appear as more attractive and brave mate options (Kelly & Dunbar, 2001), although 

work on altruistic kidney donors finds that women are more likely to be donors relative to men 

(Brethel-Haurwitz & Marsh, 2014). Empirical work has also found greater generosity as a 
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function of age; this is true for low-risk (Sze, Gyurak, Goodkind, & Levenson, 2012) and costly  

(Pornpattananangkul, Chowdhury, Feng, & Yu, 2017) altruism. Additionally, the environment or 

community might provide more opportunities for helping others; prior work has identified 

differences in generous behaviors for rural and urban areas with mixed results; daily helping is 

more prevalent for people living in urban locations (Amato, 1983, 1990), while rural individuals 

engage in more costly prosocial helping (Ma et al., 2015). 

 Although everyday helping involves smaller personal costs than more extreme altruistic 

behaviors discussed previously (such as organ or marrow donation), it may nonetheless be driven 

by overlapping core psychological mechanisms, such as empathic concern. Empathic concern is 

the affective caring response for another person in need that is hypothesized to invoke altruistic 

motivation (Batson, 2010) to increase that person’s welfare (de Waal, 2008). Empathic concern 

is distinct from emotional empathy and more cognitive forms of empathy, which involve explicit 

perspective taking about another person’s situation (Decety & Jackson, 2006). Individuals who 

display aggressive or antisocial behaviors tend to have emotional empathy deficits, even if their 

cognitive perspective taking skills are intact (Blair, 2008; Happé, Gilbert, Viding, Burnett, & 

Jones, 2010).  

 These different forms of empathy also have distinct neural underpinnings, with cognitive 

empathy a higher-order, deliberate response recruiting executive systems that is layered on top of 

lower-order, more automatic affective processes recruiting limbic regions (Decety, 2010). 

Empathic concern (which motivates prosocial behaviors) may have evolved from the 

neurobiological mechanisms that support mammalian parental care (Batson, 2010; Marsh, 2016; 

Preston, 2013). The parental motivations that drive caregiving ultimately expanded to support 

care beyond genetically related young to other vulnerable targets in need of help (de Waal, 
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2008). The neural circuitry that supports caring responses (like protection, vigilance, social 

approach, and bonding) includes subcortical limbic areas, such as amygdala and bed nucleus of 

stria terminalis (BNST) (Sokolowski & Corbin, 2012). BNST is located in the stria terminalis, 

the band of fibers connecting amygdala and hypothalamus (Alves et al., 2013). Both amygdala 

and BNST are particularly activated by the presence of threat (Mobbs et al., 2010) and 

coordinate detecting and responding to emotionally salient stimuli (critical for parental care). 

With regards to parental care, both amygdala and BNST are activated in response to hearing 

one’s own infant’s distress cues (crying); amygdala shows generalized activation across 

emotionally salient information (other infants’ voices, laughter), while BNST is specifically 

attuned to stimuli indicating vulnerability or a need for care (crying) (Lebow & Chen, 2016). The 

amygdala is consistently implicated in the processing of fear-specific stimuli (Adolphs, 2008). 

Prior work with real-world altruists implicates increased amygdala sensitivity to stimuli of 

individuals in distress (displaying fearful facial expressions) (Marsh et al., 2014). BNST is 

differentially activated in the presence of information indicating impending threat (Somerville, 

Whalen, & Kelley, 2010). BNST plays a “valence surveillance” role that integrates both sensory 

affective information and contextual inputs relevant to mood, energy, and motivation to 

modulate hypothalamic-pituitary-adrenal (HPA) axis responses (Lebow & Chen, 2016). 

 Relevant to these regions’ roles in facilitating care is that both are densely populated with 

receptors for two key neurotransmitters that support affiliative behaviors generally and caring 

behaviors specifically: vasopressin and oxytocin (Leng, Meddle, & Douglas, 2008; Meyer-

Lindenberg, Domes, Kirsch, & Heinrichs, 2011). Oxytocin in particular has been found across 

studies (and species) to facilitate prosocial behaviors and social trust (MacDonald & MacDonald, 

2010), although this may be specific to the context and familiarity of the other individual (Bartz, 
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Zaki, Bolger, & Ochsner, 2011). Amygdala and BNST both orchestrate detecting and responding 

to care-relevant cues through their connections with other oxytocin receptor-rich brain regions, 

which include the periacqueductal grey, striatum, and in particular, insula, which is activated 

based on the subjective intensity level of one’s own (and others’) affective experiences (Singer, 

Critchley, & Preuschoff, 2009).  

 In fMRI experiments exploring empathy for pain, paradigms typically involve the 

participant watching another individual undergoing pain and consistently implicate insular cortex 

activation, the same area activated in response to one’s own pain, suggesting that empathy for 

others’ pain reflects shared representations of others’ experiences (Lamm, Decety, & Singer, 

2011). Empathic representations of pain have also been directly linked to prosocial motivation. 

In one study, elevated insula responses to a stranger’s pain was associated with a greater 

likelihood of later choosing to receive the strangers’ pain—particularly if the stranger was an 

ingroup member (Hein, Silani, Preuschoff, Batson, & Singer, 2010). And extraordinary altruists 

(altruistic kidney donors) show enhanced neural similarity across self-other pain related 

activation in left anterior insula relative to controls (Brethel-Haurwitz et al., 2018), although 

when prompted to empathize with the other individual, there is no group difference in self-other 

mapping (O’Connell, et al., under review).  

 Prior experience sampling research has specifically looked at neural activation for 

empathy and how it relates to daily helping behavior toward acquaintances and strangers 

(Morelli et al., 2014). Morelli and colleagues (2014) examined neural empathy for pain, anxiety, 

and happiness, and found that a functionally overlapping cluster for all three conditions predicted 

average daily helping behavior over 14 days. The authors describe the functional cluster in this 

study as activation in septal area, however this cluster appears superior/posterior to anatomical 
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definitions of septal area in prior studies (Bramati et al., 2012; Butler et al., 2014), and overlaps 

structurally with the location of BNST (Torrisi et al., 2015). Another key limitation of this study 

is that it only looked at helping data as an average, which is potentially inaccurate; because this 

data is collected as count data, it is typically nonparametrically distributed and generally should 

be analyzed using a Poisson or negative binomial regression (Gardner, W., Mulvey, E. P., & 

Shaw, 1995), as well as longitudinally, for maximum interpretation. Additionally, the researchers 

only examined helping toward distant others. A comparison of real-world daily helping behavior 

toward varying social targets has not yet been explored. Does neural activation for empathizing 

predict helping behavior generally, or are the findings limited to specific social targets or types 

of helping? We aimed to address the major limitations of this prior study in our present work. 

 The prior studies in this dissertation focus on real-world costly altruism as a valid way of 

operationalizing prosocial behaviors towards strangers. But does extraordinary altruism also 

correspond to ordinary altruism, that is, low-cost helping behavior that is aimed toward close 

others? These altruists have performed a rare and singular act of extreme generosity, but past 

work has shown that they do not significantly differ from controls on self-report measures of 

normative altruism, such as the Self-Report Altruism scale (SRA) (Brethel-Haurwitz et al., 2016; 

Rushton et al., 1981), and are also behaviorally similar to controls when examining costly 

helping toward close individuals (Study 2a) (Vekaria et al., 2017). Given their previous non-

normative helping behavior, however, as well as anecdotal accounts of their decision to donate 

an organ as not usually motivated by reputational benefits, we expect that altruists would be less 

susceptible to the intervention bias associated with experience sampling, that is, the tendency to 

increase behaviors over time as a function of being reminded about them, which may be 

associated with some form of social desirability (Napa Scollon et al., 2009; Spook, Paulussen, 
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Kok, & Van Empelen, 2013).  

 In the present study, we sought to examine the behavioral correlates of daily helping 

behavior across 14 days, using a validated experience sampling method (Morelli et al., 2014) in a 

sample that included both extraordinary altruists (altruistic kidney donors) and controls. Based 

on prior work, we hypothesized that altruists and controls would not differ in their overall daily 

helping behaviors, but that controls would be more susceptible to an intervention bias and show 

an increase in helping over time. We also expected that trait-level empathic concern would be 

associated with real-world helping behaviors. In a subset of our sample, we also sought to 

explore the neural correlates of daily helping behavior; specifically, we tested whether daily 

helping behavior corresponded to neural activation during an empathy for pain paradigm in three 

bilateral a priori regions of interest (ROIs): insula, amygdala, and BNST. In order to account for 

individual differences in helping, we also included gender, age, urbanicity, education level, and 

race as covariates.  

Methods 

 
Participants 

 101 healthy adults aged 22 to 67 years (M = 40.86, SD = 9.88) completed daily 

experience sampling as part of a larger study protocol. The sample included 49 altruistic kidney 

donors (34 female) and 52 healthy controls (33 female). Altruists were recruited from across 

North America via local and national transplant organizations. Each altruist’s kidney donation 

status was verified through an independent source (e.g., letter of confirmation from the transplant 

hospital). All altruists had donated a kidney to a stranger, via non-directed donations in which 

the recipient was anonymous at the time of donation. Control participants were recruited from 

the Washington, D.C. area via fliers and online advertisements. Controls were excluded if they 
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had ever volunteered to donate an organ to any individual, or were interested in receiving more 

information about signing up to become an organ donor. 

 

Table 3.1  

Participant demographics 

     

 

Total sample   

Neuroimaging subset 

sample  

Variable        

 Altruists 

(N = 49) 

Controls 

(N = 52) 

p  Altruists 

(N = 23) 

Controls 

(N = 25) 

p 

Gender  

(Male/Female, % 

Male) 

15/34 

(30.61%) 

19/33 

(36.54%) 

.523  8/15 

(34.78%) 

10/15 

(40.00%) 

.709 

Race (White/Non-

White, % White) 

44/5 

(89.80%) 

46/6 

(88.46%) 

.830  21/2 

(91.30%) 

23/2 

(92.00%) 

.931 

Age, M (SD) 43.18 

(10.63) 

38.67 

(8.68) 

.021*  41.61 

(9.75) 

38.84 

(8.03) 

.287 

Education 

  ≥ Four-year degree 

36/13 

(73.47%) 

47/5 

(90.38%) 

.026*  13/8 

(61.90%) 

29/7 

(80.56%) 

.123 

Population (tens of 

thousands), M (SD) 

2.54  

(1.43) 

2.79 

(1.41) 

.373  3.03 

(1.45) 

2.72 

(1.39) 

.434 

 

 

All participants completed a preliminary online screening assessing donation status, 

demographic information (age, sex, ethnicity, education, and zip code) (Table 3.1), and 

behavioral measures. In all analyses, gender was indicated as a 0 for female and 1 for male, age 

was entered as a continuous variable, and population size was determined from zip code census 

data and entered as tens of thousands. For donor status, 0 was indicated for a control participant 

and 1 for an altruistic kidney donor. Eligible participants also completed a neuroimaging 

component of the study (N = 48).  For participants completing in-person testing, experience 

sampling was always done after completion of the neuroimaging study. Participants were 
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provided compensation for their time and effort. The study was approved by the Institutional 

Review Board at Georgetown University and all participants provided informed consent prior to 

study participation. 

Daily Experience Sampling 

 All participants completed daily experience sampling as a measure of real-world helping 

behavior (Iida et al., 2016). After indicating their interest in the study, participants completed a 

consent form that described the study in detail and also included questions about their preferred 

start date for the study and their time zone. Once this was complete, participants received an 

email with a link to an online survey, via Qualtrics, at 5pm each day (in their indicated time 

zone) for 14 consecutive days. Participants were instructed to complete the survey immediately 

before going to sleep each evening.  

 Each survey consisted of 11 previously validated items adapted from the Self-Report 

Altruism Scale (Rushton et al., 1981) measuring daily helping behaviors towards family 

members, friends, acquaintances, and strangers (Morelli et al., 2014). These 11 items were 

presented in a random order each time the survey was completed. Each day, participants 

indicated whether they had performed any of the following behaviors towards a family member, 

friend, acquaintance and/or stranger: gave directions (R), delayed elevator (P), held open a door 

(P), made change (R), picked up a fallen object for someone (R), lent or gave money (R), let 

someone go ahead of you in line (P), helped a disabled or elderly person (R), lent an item of 

value (tool, clothes, car, etc.) (R), helped with schoolwork (neither), asked someone if they 

needed help (P). Activities that are considered “proactive” helping are indicated with a (P) and 

activities that are considered “reactive” helping are indicated with a (R). Proactive helping was 

operationally defined as a behavior that is spontaneously initiated, whereas reactive helping was 
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defined as a behavior done in reaction to someone’s request or need (Spitzmuller & Van Dyne, 

2013).  

 Data was organized into a daily count format, and divided into several subgroups for 

analysis and comparison. In order to address the specific hypotheses of the study, daily helping 

counts were measured overall, as well as divided into Family & Friend (sum family/friend 

helping), Acquaintance & Stranger (sum acquaintance/stranger helping), Proactive, and Reactive 

helping. Counts were also summed for each day, in order to assess the effects of time. 

 Additionally, in order to be able to examine counts over all of the surveys, an exposure 

variable was also created in order to account for any effects of the number of surveys each 

participant completed (Hutchinson & Holtman, 2005). This changes the interpretation of the 

outcome variable (in this case, helping) to rate per unit of exposure, or in this case rate of helping 

per day. 

Behavioral Measures 

 In the preliminary online screening, participants completed a measure assessing empathic 

traits, specifically the Interpersonal Reactivity Index (IRI). The IRI (Davis, 1983) is a 28-item 

measure of empathy composed of four subscales: Perspective Taking, Fantasy, Empathic 

Concern, and Personal Distress. Each item is rated on a five-point scale. Average scores from the 

Interpersonal Reactivity Index were compiled and altruists and controls did not significantly 

differ on any of the subscales or the overall measure, however the Empathic Concern scale of the 

IRI was selected as a behavioral marker of altruistic personality traits and included in subsequent 

regression models.  

Analytic Strategy 

 In order to assess the appropriate regression modeling strategy for the helping count data, 
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experience sampling count data was first inspected for over-dispersion. For all relevant 

dependent variables, the variance was substantially larger than the mean, suggesting that the 

appropriate regression model to use for these analyses was the negative binomial regression 

model (Gardner, W., Mulvey, E. P., & Shaw, 1995). As expected, all alpha coefficients in the 

negative binomial regressions presented were greater than 1. For all negative binomial 

regressions, robust standard error procedures were used. 

For ease of interpretation, IRR (incident rate ratios) are reported instead of expected log 

counts. The IRR values for each dependent variable represent the estimated rate ratio for a one 

unit increase in that variable, holding all other variables constant in the model. To examine the 

change in helping over time, time-series negative binomial regression models were subsequently 

run. This was done by transforming the dataset from WIDE to LONG format and also including 

a “day” variable to represent time. In order to standardize the day variable and interpret the beta 

coefficients, day 1 was recoded as day 0 and day 14 was recoded as day 13. 

Neuroimaging Methods 

 A subset of the sample completed a neuroimaging task investigating empathic neural 

responses to pain prior to experience sampling as part of a larger study protocol (Brethel-

Haurwitz et al., 2018). Exclusion criteria for scanned participants included history of head injury 

or neurological illness, pain disorders, hearing difficulties, IQ < 80 (as assessed using the 

Kaufman Brief Intelligence Test–Second Edition; (Kaufman & Kaufman, 2004)), current use of 

psychotropic medication, clinically significant psychopathology, and contraindications to safe 

MRI scanning. Three altruists and one control subject were excluded for excessive motion during 

the MRI scan (greater than 15% TRs with greater than 0.5 mm head-movement). Between 

groups, neuroimaging subjects were closely matched on demographics (Table 3.1). 
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Prior to scanning, participants underwent pressure pain calibration by receiving pneumatic 

pressure on their right thumbnail which was subjectively perceived to be “slightly intense” 

(moderately painful but not harmful). Participants completed three runs of an empathic pain task 

(12 minutes 18 seconds each), where they either observed a study partner (female confederate) 

receive pressure pain stimulation on their thumbnail or observed receiving the pain on their own 

thumbnail. Each run had 30 trials, with each trial consisting of a variable anticipation period, the 

administration (or omission) of pressure, and a variable rest period following. Auditory cues 

indicated the trial structure.  

  Results for self/other neural pain signatures are reported in previous studies (Brethel-

Haurwitz et al., 2018; O'Connell, et al., under review). The present analyses focus only on the 

second run of the procedure, which encouraged participants to empathize with their study partner 

as they watched them experience the pressure pain. All participants heard the following prompt 

prior to the beginning of the run: “Please watch your partner during the following session of the 

task closely. As you watch and listen, please imagine how your partner is feeling during the task. 

Really try to understand her thoughts and emotions during each trial of the task.”  

 MR images were acquired with a 3T Siemens Tim Trio scanner (Siemens Medical 

Solutions) and a 12-channel phased-array head coil. Functional data were collected using a T2*- 

weighted echo-planar imaging sequence (46 3.0 mm transversal slices; 64 × 64 matrix; repetition 

time, 2,500 ms; echo time, 30 ms; field of view, 192 mm2; 3.0 × 3.0 × 3.0 mm voxels). High-

resolution T1-weighted anatomical images were also acquired (3D Magnetization Prepared 

Rapid Acquisition Gradient Echo; 176 1.0-mm axial slices; field of view, 250 mm2; repetition 

time, 1,900 ms; echo time, 2.52 ms; 246 × 256 matrix). Preprocessing of functional images was 

completed in AFNI (Cox, 1996). The first 4 volumes of each run were removed and the 
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remaining images were despiked, slice-time corrected, and motion-corrected. Functional images 

were aligned to the anatomical grid and non-linearly warped to MNI space using AFNI’s 

3dQwarp and the ICBM 2009c nonlinear symmetric template (Fonov et al., 2011). Images were 

subsequently spatially smoothed using a 6 mm FWHM Gaussian filter. Motion artifacts were 

modeled using six rigid-body motion parameters that were included in the regression model for 

each subject. Volumes with motion estimates exceeding 0.5 mm were censored. Low frequency 

signal drifts (>100 s) were removed.  

 Ordinary least squares linear regression (via AFNI’s 3dDeconvolve) was used to obtain 

parameter estimates for conditions of interest. Contrast images were created at the single-subject 

level (empathy for pain > no-pain control). Parameter estimates during the empathic induction 

task were obtained whole-brain and for the six a priori regions of interest (right/left amygdala, 

right/left BNST, right/left insula) that were hypothesized to be activated as a function of an 

empathy induction. ROIs were defined using 6 mm spheres (MNI coordinates for left amygdala: 

x = 23, y = 5, z = -15; right amygdala: x = -23, y = 5, z = -15; left insula: x = 39, y = 7, z = 9; 

right insula: x = -39, y = 7, z = 9). Right and left BNST were defined using masks derived from 

probabilistic mapping techniques (Torrisi et al., 2015).  

 Post-hoc whole brain analyses applied a permutation approach to determine cluster-size 

thresholding via the -Clustsim flag in AFNI’s 3dttest++, which randomizes and permutes input 

datasets using 10,000 Monte Carlo simulations. This approach was developed to reduce the false 

positive rate (Cox, Chen, Glen, Reynolds, & Taylor, 2017; Eklund, Nichols, & Knutsson, 2016). 

Cluster significance was determined using an underlying voxel height threshold of p<.001 and a 

cluster forming threshold to control the false positive rate at p < .05. A mask based on 50% 

overlap of the epi mask of all subjects, transformed to standard space, was used. 
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Results 

 
Survey Completion  

 Overall, participants in this study completed 1315 total surveys. The mean completion 

rate = 13.02 surveys, SD = 1.88. 93.0% of sent surveys were completed. There was no significant 

completion difference between altruists and controls, t(99) = .31, p = .754. (2 participants were 

excluded from the analytic sample for completing 2 surveys or less.) Number of surveys was 

included as an exposure variable in all regression models to account for variable survey 

completion rates. 

Total Counts 

 The “total count” dependent variables relevant to the prosocial helping behavior of 

interest were total counts of helping behavior over all surveys (M = 54.86, SD = 33.57), total 

counts of helping behavior towards family and friends (M = 23.67, SD = 20.06), total counts of 

helping behavior towards acquaintances and strangers (M = 30.15, SD = 20.20), total counts of 

reactive helping behaviors (M = 15.65, SD = 13.70) and total counts of proactive helping 

behaviors (M = 37.01, SD = 21.21). Using an independent samples Mann-Whitney U-test, 

altruists and donors did not differ on their total counts of helping (U = 1.68, p = .195) nor did 

they significantly differ on any of the helping categories.  

 Negative binomial regression models were first used to predict expected counts of 

helping from donor status (total and stratified by category) (Table 3.2). For total counts of 

helping, and the different categories, donor status did not significantly predict helping, although 

altruists demonstrated patterns of less normative helping relative to controls. Interestingly, 

gender was a significant predictor for total counts, family & friend, and acquaintance & stranger 

helping, such that males had estimated rates of helping overall 12% less than females, with rates 
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of helping 37% less toward family & friend targets and for reactive helping. 

 

Table 3.2 

Negative binomial regression analyses predicting daily helping counts from donor status 

 

Total 

Counts 

Family & 

Friend 

Acquaintance & 

Stranger Reactive Proactive 

 IRR SE  IRR SE IRR SE IRR SE IRR SE 

Donor 

status .84 .11 .81 .14 .76 .11 .73 .12 .85 .11 

Gender   .88* .11 .63** .10 .86 .12 .63** .11 .88 .11 

Age .99 .01 1.00 .01 1.00 .01 1.00 .01 1.00 .01 

Population 

size 1.04 .05 .97 .06 1.07 .06 .97 .06 1.03 .05 

Education .95 .14 .83 .15 .92 .19 .74 .15 .95 .15 

Race .89 .10 1.05 .24 .78 .13 .98 .20 .89 .10 

Note: Standard errors are robust standard errors.  * p < .05, ** p < .01 

 

 Next, we included the measure of trait empathic concern in the model (Table 3.3). 

Holding empathic concern and covariates constant, in this model donor status significantly 

predicted total counts of helping, acquaintance & stranger helping, and reactive helping, such 

that altruists helped total at an estimated rate that was 24% less than controls, and at a rate that 

was 30% less for acquaintance & stranger and 32% less for reactive helping.  

Empathic concern also emerged as a significant predictor of all categories of daily helping, 

except for Family & Friend. For a one unit increase in empathic concern, estimated rates of 

helping increased for total helping by 32%, for acquaintance & stranger helping 35%, for 

reactive helping 34%, for proactive helping 30%. For family & friend helping, gender remained 

the only significant predictor; such that males had an estimated rate ratio of helping toward 

family & friends that was 29% lower relative to females. 
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Table 3.3 

Negative binomial regression analyses predicting daily helping counts from donor status and 

empathic concern (EC) 

 Total Counts 

Family & 

Friend 

Acquaintance & 

Stranger Reactive Proactive 

 IRR SE  IRR SE IRR SE IRR SE IRR SE 

Donor 

status .76* .10 .75 .10 .70** .10 .68* .11 .80 .10 

EC 1.32** .14 1.29 .20 1.35** .16 1.34* .18 1.30** .13 

Gender .90 .11 .71* .11 .99 .14 .73 .13 .99 .12 

Age .99 .01 1.00 .01 1.00 .01 .99 .01 1.00 .01 

Population 

size 1.02 .05 .96 .06 1.08 .05 .97 .06 1.03 .05 

Education .86 .14 .83 .15 .90 .18 .74 .15 .95 .14 

Race .94 .10 1.04 .25 .83 .12 1.00 .19 .92 .09 

Note: Standard errors are robust standard errors.  * p < .05, ** p < .01 

 

 Based on the results of the two prior regression models, we post-hoc hypothesized that 

there might be an interaction between donor status and empathic concern, such that trait 

empathic concern might influence altruist and control helping in different ways. We next created 

and included the interaction term of these two variables in the regression model (Table 3.4). 

Indeed, the estimated rate ratios of this interaction term was significant in predicting total 

helping, family & friend and acquaintance & stranger helping. For altruists relative to controls, a 

one unit increase in empathic concern scores led to an increase in estimated rates of total helping 

by 45%, toward family & friends, and toward acquaintances & strangers by 57%. See Figure 3.1 

for a visual display of this interaction effect.  

 In these models, the IRR for donor status means that the estimated rate of helping when 

empathic concern is zero is decreased by 77% for donors relative to controls for total helping, by 

84% for acquaintance & stranger helping, by 81% for reactive helping and by 71% for proactive 
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helping.  The IRR for empathic concern in this model, which now represents the estimated rate 

of helping predicted by empathic concern for controls, is not significant.  

 As in the previous model, gender is a significant predictor only for family & friend 

helping, with males helping at an estimated rate of 30% less than females. 

 

Table 3.4 

Negative binomial regression analyses predicting daily helping counts from donor status, 

empathic Concern (EC) and interaction term 

 

Total 

Counts 

Family & 

Friend 

Acquaintance & 

Stranger Reactive Proactive 

 IRR SE  IRR SE IRR SE IRR SE IRR SE 

Donor status .23* .14 .14 .12 .16** .11 .19* .14 .29* .16 

EC 1.15 .15 1.09 .20 1.14 .15 1.16 .20 1.16 .14 

Donor status 

x EC 1.45* .26 1.67* .41 1.57* .33 1.49 .35 1.38 .24 

Gender .88 .10 .70* .11 .96 .13 .72 .13 .98 .12 

Age 1.00 .01 1.00 .01 1.00 .01 .99 .01 1.00 .01 

Population 

size 1.03 .04 .97 .06 1.10 .05 .98 .06 1.04 .04 

Education .81 .13 .76 .14 .86 .17 .69 .14 .91 .14 

Race .89 .09 1.02 .22 .76 .12 .96 .18 .88 .09 

Note: Standard errors are robust standard errors.  * p < .05, ** p < .01 
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Figure 3.1. Predictive margins displaying the interaction between empathic concern and donor 

status for predicting total helping counts, with all covariates held constant. Error bars represent 

95% confidence intervals. 

 

Inclusion of Neuroimaging Variables 

 We first explored the relationship of changes in neural activation when the neuroimaging 

subset of participants (N = 48) were prompted to empathize with the individual as they watched 

them undergoing the pressure-pain stimulation, relative to changes in total counts of daily 

helping, using bivariate Spearman’s correlations. Using an ROI approach, activation in left 

BNST was significantly correlated with total daily helping counts (Figure 3.2), rs(48) = .384, p = 

.007 (rs = Spearman’s rho), and this emerged as the only significant correlation of brain 

activation to behavior (activation in the other five a priori ROIs was not significantly associated 

with total helping behavior, after correction for multiple comparisons). Additionally, there was 
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no significant difference between altruists and controls’ left BNST activation during the task, 

t(46) = -1.62, p = .113. The left BNST activation variable was next entered into the negative 

binomial regression model, to determine whether this activation could explain total helping 

scores above and beyond the previously identified behavioral variables and all demographic 

covariates.  

 

  

  

 
Figure 3.2. a) Left BNST ROI, coronal (left) and sagittal (right) view. b) Scatter plot of 

activation in left BNST in empathy for pain task (pain > no pain) parameter estimates in relation 

to total counts of daily helping, rs(48) = .384, p = .007 (rs = Spearman’s rho). 

 

We also examined the nature of this relationship to see if it was specific to types of daily 

helping or characteristic of helping overall (Table 3.5). Interestingly, while many of the 

previously explored associations remained significant, a one unit increase in left BNST 

activation during empathy for pain increased the estimated rate of helping by 86% for total 

helping, 98% for acquaintance & stranger helping, and 107% for proactive helping, all other 

variables held constant. 
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Table 3.5 

Negative binomial regression analyses predicting daily helping counts, including neural 

activation for empathy for pain in left BNST 

 Total Counts 

Family & 

Friend 

Acquaintance & 

Stranger Reactive Proactive 

 IRR SE IRR SE IRR SE IRR SE IRR SE  

Donor 

status .19** .09 .20 .20 .17** .11 .27 .21 .18** .08 

EC 1.04 .12 1.08 .26 .95 .16 1.22 .21 .96 .11 

Donor 

status x EC 1.55** .23 1.54 .47 1.58* .32 1.35 .33 1.61** .24 

Left BNST 

activation 1.86** .39 

  

1.99 .79 1.98* .58 1.42 .51 2.07** .43 

Gender 1.07 .16 .73 .20 1.30 1.30 1.04 .27 1.11 .17 

Age 1.01 .01 1.00 .02 1.00 1.00 1.01 .01 1.00 .01 

Population 

size 1.00 .05 .85 .08 1.09 1.09 .97 .08 .98 .05 

Education .89 .13 .85 .19 .80 .80 .90 .21 .87 .13 

Race 1.21 .22 1.15 .43 1.13 1.13 1.31 .48 1.13 .19 

Note: Standard errors are robust standard errors.  * p < .05, ** p < .01 

 

 Post-hoc neuroimaging analyses also examined the relationship of total daily helping 

with whole brain activation in the empathy for pain task with helping data residuals (after 

covarying out demographics variables and number of surveys completed). Using this approach, 

no regions of activation that predicted total daily helping survived cluster correction for multiple 

comparisons. Cluster significance was determined using an underlying voxel height threshold of 

p<.001 and a cluster forming threshold to control the false positive rate at p < .05. 

 

Time Series Modeling 

 
 In order to assess for the effects of time, and test the hypothesis that controls (relative to 

altruists) would be more influenced by an “intervention effect” of completing daily surveys 

about helping behavior, the same daily helping variables were examined across time using time 

series negative binomial regression models with day included as a key variable (Table 3.6). In 
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these models, the IRR on the day variable represents the intercept, or the estimated rate of 

helping on the first day of the experience sampling, relative to the following thirteen days. The 

estimated rate of helping over time is not significant for any of the helping models. When 

accounting for time, donor status and empathic concern are signficiant predictors of daily 

helping, with altruists helping at a rate that is 28% less relative to controls and a one unit 

increase in average empathic concern increasing rates of helping by 34%.  

 

Table 3.6 

Negative binomial time series regression analyses predicting daily helping counts 

 

Daily 

Counts 

Family & 

Friend 

Acquaintance & 

Stranger Reactive Proactive 

 IRR SE IRR SE IRR SE IRR SE IRR SE 

Day 1.00 .01 1.00 .01 1.00 .01 1.00 .01 1.00 .01 

Donor 

status .72** .08 .73 .13 .70** .10 .64 .11 .76 .01 

EC 1.34** .14 1.30 .20 1.40** .16 1.40* .20 1.36 .13 

Gender .86 .11 .66* .13 1.05 .16 .69* .12 .95 .12 

Age 1.00 .01 1.00 .01 .99 .01 1.00 .01 1.00 .01 

Population 

size 1.02 .04 .96 .06 1.07 .05 .97 .05 1.03 .04 

Education .71* .11 .69 .16 .74 .14 .59 .12 .79 .12 

Race .81 .15 1.00 .27 .71 .15 .90 .22 .81 .14 

* p < .05, ** p < .01 

 

 Next, we wanted to test if altruists relative to controls had different estimated rates of 

helping over time. We interacted the donor status variable with day and included this in the 

model, along with the previously identified interaction between donor status and empathic 

concern (Table 3.7). These results indicate that altruists, relative to controls, had decreased 

expected rates of helping over the 14 day time period by 3%, while holding all other variables 

constant (including the previously identified interaction between donor status and empathic 

concern) for all types of helping except for reactive helping (Figure 3.3). 
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Table 3.7 

Negative binomial time series regression analyses predicting daily helping counts with 

interaction variables 

 

Daily 

Counts 

Family & 

Friend 

Acquaintance & 

Stranger Reactive Proactive 

 IRR SE IRR SE IRR SE IRR SE IRR SE 

Day 1.01* .01 1.01 .01 1.01 .01 1.01 .01 1.01 .01 

Donor status .28* .18 .15* .14 .43 .32 .22 .19 .35 .22 

EC 1.20 .15 1.07 .20 1.30 .18 1.22 .21 1.22 .15 

Donor status 

x Day .97** .01 .97** .11 .98* .01 .98 .01 .97* .01 

Donor status 

x EC 1.41 .28 1.74 .53 1.21 .28 1.46 .39 1.34 .27 

Gender .85 .11 .65* .12 1.04 .16 .67* .12 .94 .12 

Age 1.00 .01 1.00 .01 .99 .01 1.00 .01 1.00 .01 

Population 

size 1.04 .04 .98 .06 1.08 .05 .98 .05 1.04 .04 

Education .68 .11 .65 .15 .72 .14 .56* .12 .76 .12 

Race .76 .14 .97 .26 .68 .15 .85 .21 .77 .14 

* p < .05, ** p < .01 

 

 
Figure 3.3. Predictive margins of daily helping counts (total) over 14 days for controls and 

altruists. Error bars represent 95% confidence intervals. 
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 Finally, we included the left BNST activation during the empathy for pain task in order to 

determine if the previously examined associations remained when accounting for change in 

helping over time (Table 3.8). Indeed, for total helping, a one unit increase in BNST activation 

(with all other variables held constant) led to the estimated rate of helping to increase by 83%; 

for acquaintance & stranger helping, this increase was 89%; for proactive helping this increase in 

the estimated rate was 53%.  

 

Table 3.8 

Negative binomial time series regression analyses predicting daily helping counts, including 

neural activation for empathy for pain in left BNST 

 Daily Counts 

Family & 

Friend 

Acquaintance & 

Stranger Reactive Proactive 

 IRR SE IRR SE IRR SE IRR SE IRR SE 

Day 1.02* .01 1.03** .01 1.00 .01 1.01 .01 1.01 .01 

Donor 

status .23* .16 .22 .27 .21* .15 .29 .31 .29 .30 

EC 1.03 .15 1.01 .29 1.00 .16 1.20 .28 1.10 .28 

Donor 

status x Day .96** .01 .95** .16 .96* .01 .96 .02 .96* .02 

Donor 

status x EC 1.59* .34   1.60 .62 1.59 .36 1.43 .48 1.53 .46 

Left BNST 

activation 1.83** .41 2.16 .89 1.89** .43 1.39 .48 1.53* .48 

Gender 1.04 .18 .65 .21 1.32 .23 .99 .26 1.08 .18 

Age 1.01 .01 1.01 .02 1.01 .01 1.01 .01 1.01 .01 

Population 

size 1.02 .06 .87 .09 1.10 .06 .99 .09 1.00 .06 

Education .82 .15 .88 .28 .79 .15 .82 .23 .83 .15 

Race 1.24 .35 1.28 .68 1.08 .32 1.30 .55 1.20 .34 

* p < .05, ** p < .01 

 

 

Discussion 

 
 The current study explored the behavioral and neural correlates of daily prosocial 
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behavior using ecologically valid samples (extraordinary altruists and controls) and methods 

(daily experience sampling and fMRI empathy for pain paradigm). Behaviorally, when first 

examining the relationship between donor status and daily helping (with demographic 

covariates) using negative binomial regression models for count data, we found that there was no 

significant difference between altruists’ and controls’ daily helping. However, including trait 

empathic concern as an independent variable of interest allowed for a deeper explanation of daily 

prosocial behaviors; we observed a significant and positive interaction between donor status and 

trait empathic concern, such that for altruists, increased empathic concern increased estimated 

daily helping counts at a higher rate (Figure 3.1) for helping toward close and distant targets. 

When examining the relationship between neural activation during empathy for a stranger’s pain 

and daily helping, we observed a significant positive correlation in left BNST but no other a 

priori hypothesized brain regions with daily helping. Including these parameter estimates in the 

negative binomial regression models confirmed that left BNST activation significantly predicted 

estimated rates of total helping as well as helping toward distant targets (acquaintances and 

strangers) and proactive helping, holding all other variables constant. Finally, when examining 

daily helping counts over the 14 days of surveys, including time as a variable of interest did not 

predict daily helping counts, that is across all subjects helping did not significantly increase over 

time; however, when looking at just controls relative to altruists, by including the interaction 

variable between donor status and time, we observed a significant interaction such that controls 

helped slightly more over time relative to altruists. 

 As hypothesized, we did not see a significant difference in overall daily helping when 

initially examining differences between controls and altruists. These results are in line with past 

work on extreme altruists using the Self-Reported Altruism scale, which the daily helping 
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experience sampling questions in this study were drawn from (Brethel-Haurwitz et al., 2016; 

Morelli et al., 2014; Rushton et al., 1981). Interestingly, overall controls appear to report helping 

slightly more across all categories of helping and over time; the effects of donor status are 

significant in subsequent models that include other individual-level covariates. Whether these 

differences are indicative of truly higher daily helping in controls, or an extension of the self-

report issues in studying prosocial behavior discussed earlier (Eisenberg & Fabes, 1990), remains 

inconclusive. An indication of controls’ heightened responding based on social desirability 

motives to our survey prompts can be seen from the time series analyses, which demonstrated 

that controls’ daily helping increasing over time at a small but significantly higher rate relative to 

altruists; if helping over time did not differentially affect responding, we would not expect a 

difference between groups. One extrapolation of the time-series data would be that we found 

evidence for a way to increase prosocial behaviors in daily life, by prompting reflection on these 

behaviors; however, this should be interpreted with caution, since the overall effects of time were 

small relative to other independent variables, like trait empathic concern. 

 That empathic concern is particularly important for motivating an increase in daily 

helping for altruists relative to controls is an interesting finding, given that in the overall sample 

the two groups did not differ on trait empathic concern or any of the other IRI subscales, 

consistent with prior studies of this highly altruistic population (Marsh et al., 2014). Perhaps the 

effect of trait empathic concern is most evident at the extremes of the caring continuum (Marsh, 

2018). Recent work has found that associations between increased exposure to violent media and 

prosocial behavior toward varying targets are mediated by the effects of empathic concern 

(Fraser, Padilla-Walker, Coyne, Nelson, & Stockdale, 2012), with the strongest effects of low 

empathic concern on self-reported prosocial behavior toward strangers. Other work incorporating 
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paradigms of costly choice also finds evidence for an empathic concern – altruism relationship, 

with individuals with high trait empathic concern also giving up more money during an task to 

reduce a stranger’s pain (FeldmanHall, Dalgleish, Evans, & Mobbs, 2015). In our current 

sample, it appears the combination of the propensity for costly altruism toward strangers 

(represented by past extraordinary behavior) coupled with increased trait empathic concern for 

others’ situations is a predictor of increased rates of helping across socially close and distant 

recipients.  

 For the subset of our sample that completed the neuroimaging task, when examining 

relationships between neural activation during prompted empathy for a stranger’s pain, the only 

region of activation that corresponded with daily helping was left BNST (after correction for 

multiple comparisons). This relationship was evident in the total daily helping measures as well 

in the time series models, and upon stratification of helping type, is driven by significant 

associations of functional activation with increased rates of distant (acquaintance and stranger) 

and proactive types of helping, although there were positive associations with activation for all 

types of helping. Due to the nature of the empathy for pain task, which involved actively 

empathizing with a distant stranger’s pain, it makes sense that the relationships were more 

strongly associated with these two categories of daily prosocial behaviors. These results are in 

line with the role of BNST in facilitating caregiving motivations toward related others and how 

this may provide a basis for extending care to distant others (Decety, Norman, Berntson, & 

Cacioppo, 2012; Leng et al., 2008). Across vertebrate species, BNST is a key part of the 

oxytocin-modulated neural pathways facilitating parental care (Grinevich, Knobloch-Bollmann, 

Eliava, Busnelli, & Chini, 2016) and in animal models, has been shown to be essential for 

parent-initiated (proactive) responses, such as retrieving, and is less involved in passive care 
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behaviors, like feeding (Numan, 2006). In rodents and humans, BNST is implicated in the 

neurobiology of social recognition and motivations for forming attachment bonds, and deficits 

are associated with social anxiety issues (Lebow & Chen, 2016). Conclusions about lateralization 

remain speculative; in our sample, right BNST was also positively correlated with total helping 

counts, rs(48) =.313, however this association was not significant (p =.375). These findings are 

in line with prior studies implicating left (but not right) BNST in hypervigilant threat monitoring 

in humans (Somerville et al., 2010). Of interest, post-hoc analyses did not find a significant 

interaction between BNST activation and donor status to be predictive of helping rates, 

indicating that the predictive value of this activation is relatively generalizable (and not limited 

to either group). 

 Beyond the main independent variables of interest associated with rates of low-cost daily 

helping, gender was a significant predictor for helping toward family and friends in all of the 

behavioral negative binomial regression models. These associations were in the same direction 

but not significant in the smaller neuroimaging subsample, perhaps due to sample size 

limitations. The finding that females help at a higher expected rate relative to males toward close 

others is not surprising, given prior evolutionary and behavioral findings confirming female-

leaning biases in caregiving toward kin and close others (Pashos & McBurney, 2008), even 

extending beyond direct parent-child relationships (Hrdy, 2009). That the gender association is 

not significant for distant others, however, has an optimistic interpretation – that all individuals, 

regardless of gender identification, are capable of extending generosity toward strangers. 

Interestingly, unlike prior studies suggesting that urbanicity should predict helping (Amato, 

1983; Ma et al., 2015), we did not see a significant role for population size influencing prosocial 

behavior in our models. 



 109 

 There are some key limitations of this study that must be addressed. Our experience 

sampling paradigm was limited to one survey per day for 14 days; recent technological 

advancements have begun to use randomized ecological momentary sampling assessments 

(EMA) at multiple times a day, across longer periods of time, to get an even more real-time 

measure of daily behaviors (Aan het Rot et al., 2012; Spook et al., 2013). While we accounted 

for differences in survey completion by using an exposure variable in all analyses, having more 

data from each participant would increase the validity of our interpretations. In addition to 

measuring daily prosocial behaviors, future work should also collect daily measures of mood and 

affect, in order to adjust for the influence of these variables on helping behavior across time 

(Grühn, Rebucal, Diehl, Lumley, & Labouvie-Vief, 2008; Raposa et al., 2016). Like prior work 

in extraordinary altruists, our sample size was constrained by the extreme rarity of this 

population (Marsh et al., 2014; Organ Procurement and Transplantation Network, 2016). 

Similarly, the neuroimaging subset sample was constrained by resources allowing for 

participants to come to Georgetown University for testing. The neuroimaging empathy for pain 

task (Brethel-Haurwitz et al., 2018) was conducted using only one type of social distance target 

(a stranger). Future work would ideally manipulate social targets, based on the different 

categories of social distance, in order to generalize the interpretations of our findings beyond this 

one condition. Additionally, while we employed an ROI-based approach for incorporating the 

neuroimaging variables into the negative binomial regression models, the whole-brain analyses 

using the helping data residuals did not find any significant associated clusters of activation. This 

could be due to the small volume of the regions we hypothesized to be related to daily helping. 

Given the empathic concern findings, future studies should also incorporate other measures of 

empathic personality traits, such as HEXACO Honesty-Humility and Agreeableness (Lee & 
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Ashton, 2004) (Study 2c) to better understand the relationship between generous personality 

tendencies and daily prosociality.  

 Despite these limitations, this study provides the first exploration of the correlates of 

daily helping behavior in a population of extreme altruists and controls. Our results suggest that 

while altruists and controls do not greatly differ in their normative daily helping, trait empathic 

concern appears to motivate altruists differentially and was associated with increased rates of 

daily helping. Controls showed slightly increased rates of helping over time relative to altruists, 

potentially identifying a target for interventions to increase helping behavior toward others 

(prompting reflection through daily surveys), although this result must be interpreted with 

caution. Neural activation in a brain region associated with parental care, left BNST, 

corresponded with levels of daily helping both overall and across time, particularly for distant 

social others and proactive helping. Future work should continue to disambiguate the neural 

underpinnings of low-effort helping toward varying social targets. While extraordinary altruism 

is noteworthy, it comes with high costs; these optimistic findings suggest that ordinary prosocial 

behavior toward close and distant others is both common and achievable. 
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GENERAL DISCUSSION 

 
 In Study 1, we showed how affective construals were associated with bone marrow 

donation intentions and decisions at different time points, providing evidence for the role of 

temporal delay in influencing prosocial behaviors. In the series of experiments comprising Study 

2, we demonstrated the valuational (relative to perceptual) mechanisms underlying how social 

distance motivates costly altruistic behaviors, and that this varies as a function of behavioral risk 

(but not as a function of political beliefs). Finally, in Study 3, we observed associations between 

empathic concern and neural activation during empathy for pain and daily prosocial behavior for 

altruists and controls. Together, these multimethod studies demonstrate, through the lens of 

construal theory, the distinct (and interacting) roles of temporal delay, social distance, and costly 

risk as they influence the affective and cognitive evaluation of social behaviors resulting in the 

aid of other individuals, providing insight into the nature of human altruism. 

 Utilizing a real-world public health context, Study 1 examined construals about bone 

marrow donation at two different time points and found that the affective valence and 

heterogeneity of construals were both associated with decision outcomes, and that ambivalence 

about donating was a significant mediator of these relationships. Additionally, individuals who 

had higher intentions to donate or had actually made the decision to donate at the matching stage 

were more likely to provide qualitative responses that were in line with the lifesaving mission of 

Be The Match®. While longitudinal research was not feasible in this particular context, these 

findings nevertheless extend the cognitive science literature about prospection by providing a 

real-world demonstration of construal theory on the dimensions of time and social distance 

(Trope & Liberman, 2010) that could be extended to other essential prosocial behaviors with 

intention-behavior inconsistencies, such as voting behavior (Rogers & Aida, 2014) and influenza 
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vaccinations (Milkman, Beshears, Choi, Laibson, & Madrian, 2011). Our results were generally 

consistent with construal theory, in that individuals who recently signed up for the registry had 

more abstract, positive, and homogeneous thoughts and feelings about donating marrow, while 

those who had recently been asked to donate, particularly those who opted-out of the donation 

process, had more concrete, negative, and heterogeneous construals. Interestingly, at odds with 

what construal theory might predict, while we expected that all individuals at the CT stage would 

have more heterogeneous construals due to the proximity of the donation, this was only true of 

the individuals who opted-out. These findings have direct public health implications for 

improving marrow recipient outcomes.  

 As a direct result of sharing these findings, Be The Match® has rolled out new training to 

front-line donor contact representatives around the initial call made to potential matching donors 

who are at the confirmatory typing (CT) stage. They have since updated their best practices to 

reflect that call language should focus on helping the potential donor visualize saving their 

patient’s life, to remind them of the feelings that moved them to join the registry in the first 

place, and focusing less on the output of the donation (blood draw, procedure, inconvenience) 

and more on the outcome (providing hope, being a hero, paying it forward, giving patient’s 

family more time with their loved one). Initial evaluations of this new training are promising; the 

percent of potential matching donors who opted-out at CT has actually decreased overall after 

introduction of these practices. Additional recommendations, based on our findings that new 

registry members have high intentions to donate and positive construals, and opt-in CT stage 

members (relative to opt-out members) appear to maintain these positive construals, include 

prompting new registry members write a letter to themselves that they would then receive upon 

matching at CT, to remind themselves of their initial commitment and strong feelings about 
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saving a patient’s life with a transplant. Future work with Be The Match® should additionally test 

different types of messaging, in order to determine what is most effective for guiding people to 

honor their initial prosocial intentions for helping a stranger when they first signed up for the 

registry.  

 In order to assess the mechanisms underlying the role of social distance on altruistic 

behavior, Study 2a first examined social discounting and distance perceptions in a sample of 

extraordinary altruists (altruistic kidney donors) and matched controls. The results from this 

study provide support for the existence of genuine altruistic motivation (Kalenscher, 2017); 

while the distance perceptions across social distance were indistinguishable between groups, 

altruists had much shallower discounting functions relative to controls, indicating their increased 

valuation for strangers’ welfare. These findings extend construal theory predictions of social 

distance by adding an additional component: subjective valuation. At least for altruistic 

behaviors, it is not just social distance, but the combination of social distance and costliness, that 

predicts behavior. These findings were replicated in Study 2b, where different altruistic groups 

(varying by risk and recipient of the prosocial behavior) completed the social discounting 

paradigm, with the group having undergone the most risk (living liver donors) being the group as 

having the most shallow discounting curve, and controls as the least generous group. 

Interestingly, in a sample of bone marrow donors distinct from those in Study 1, these 

individuals demonstrated levels of generosity that were greater than (but not significantly 

different from) controls. One promising interpretation of this is that while bone marrow donation 

is certainly a slightly risky and effortful action to help a stranger, the amount of generosity it 

takes is not distinguishable from the tendencies of the average person. Future work aims to better 
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understand the valuation of the marrow recipient by asking questions about the costs and benefits 

of donating.  

 The results of Studies 2a and 2b substantiate the social discounting paradigm as a valid 

measure of costly altruism, which adds an important advancement to the literature, given its 

recent use across behavioral and neuroimaging studies as a marker of generosity (Margittai et al., 

2015; Osiński et al., 2014; Strombach, Margittai, Gorczyca, & Kalenscher, 2016). Recent fMRI 

studies of social discounting have investigated which areas of the brain are involved in 

modulating generous choices. Strombach and colleagues (2015) found that the temporoparietal 

junction (TPJ) was implicated in both selfish decisions as well as decisions involving socially 

distant others, suggesting that the TPJ facilitates overcoming egocentric motives. A follow up 

study found that disruptive transcranial magnetic stimulation (TMS) of the TPJ increased social 

discounting, further providing evidence of this area’s involvement in an effortful overcoming of 

a self-centered bias (Soutschek et al., 2016). These results, however, were in typical adults; 

future work will employ an fMRI social discounting task in extreme altruist populations, to 

better understand neural activation in response to making decisions about close and far others; 

we hypothesize that affective representations of close and far others will correspond to their 

reduced behavioral social discounting.  

 In order to better understand correlates of generosity in a general sample, in Study 2c we 

looked at the personality traits and political beliefs associated with social discounting. We found 

that the HEXACO personality dimensions associated with social discounting were distinct from 

those predicting political beliefs, indicating that political ideology might not be as strong of an 

influence on prosocial tendencies toward distant others as one might expect. These findings are 

particularly important to consider in the current political context, as they indicate that individuals 
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from all political backgrounds are capable of generosity toward unfamiliar others. These 

implications are in stark contrast to the tribalistic attitudes portrayed in the current political 

atmosphere (Pew Research Center, 2017). Critically, future studies should collect information 

about the relationship and traits or political beliefs of the individuals that each participant listed 

for the different social distances, to better understand the type of person they considered when 

they thought about forgoing resources for a stranger – it could be the case that individuals with 

liberal beliefs considered a true stranger that was very different from them, while those with 

conservative beliefs considered a stranger that had overlapping characteristics with their own. In 

other words, it remains to be tested how wide the social networks under question truly were. 

 Now that these studies have established the social discounting paradigm as a valid 

measure of altruistic motivation, future work can use the task as an evaluative marker of shifting 

preferences for interventions that aim to increase prosociality. Recent work has shown the 

potential for compassion meditation (loving-kindness or metta meditation) to increase generosity 

toward distant others (Galante, Bekkers, Mitchell, & Gallacher, 2016). This type of meditation 

involves widening feelings of generosity toward progressively distant recipients (Hofmann, 

Grossman, & Hinton, 2011). Future studies will employ a randomized control method to test 

whether undergoing this type of meditation training can decrease social discounting in a typical 

population. 

 It would also be relevant to track social discounting tendencies as they correspond to real-

world low-cost prosocial behaviors, such as the ones measured in Study 3. Our initial findings 

from this study should be taken as preliminary evidence that extreme altruists and average adults 

overall help at similar rates for low-risk, immediate helping toward close and distant others. 

When accounting for personality traits and the effects of time, it appears that average adults may 
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even help at a greater rate relative to altruists (although increases in empathic concern 

differentially motivates altruist helping rates). Whether these differences between the two groups 

are a result of self-report biases is still unclear, and future studies should aim to address this 

question by increasing the amount of data collected and including self-desirability measures. 

Regardless, these findings are generally consistent with construal theory predictions of temporal 

delay; when actions are immediate and low-risk, they are concrete, less effortful, and relatively 

easier to perform. In other words, it doesn’t take extraordinary amounts of altruistic tendencies to 

perform these ordinary prosocial behaviors. Across groups, activation in a brain region 

associated with oxytocin and parental care during an empathic pain task predicted daily helping 

behavior outside of the laboratory, particularly for helping toward acquaintances and strangers 

and proactive helping. This provides support for the neurobiological theories of the development 

of humans’ unique capacity for care as an extension of our innate motivations to care for our 

offspring (Preston, 2013). Future work should aim to replicate and extend these brain-behavior 

findings, as most of the field still focuses on neural activation as it relates to generous choices or 

measures in the laboratory (FeldmanHall et al., 2015; Strombach et al., 2015).  

 Beyond the altruistic and control populations examined in these three studies, it would be 

intriguing to utilize these same methods of investigating costly altruistic tendencies (as measured 

by social discounting in Study 2) and low-cost prosocial behaviors (through experience sampling 

in Study 3) in a population of psychopathic individuals, to better understand if these factors 

influencing helping behaviors extend across the caring continuum, particularly those on the low 

end of empathy (Marsh, 2018). While most research on psychopathy has focused on reduced 

amygdala responsivity to emotional stimuli (Blair, 2007), cross-species work has additionally 

found that BNST projections to regulatory cortical regions like the ventromedial prefrontal 



 117 

cortex (vmPFC) (Lebow & Chen, 2016) and midbrain regions like periaqueductal gray (PAG) 

modulate both aggressive and cooperative behaviors (Brethel-Haurwitz et al., 2017), and that 

individuals with antisocial personality disorder have reduced tract integrity of white matter 

pathways that include BNST (Jiang et al., 2017). BNST activation has also been found to be 

critical for the formation of social attachments and bonds (Coria-Avila et al., 2014). Taken 

together with the findings we presented in Study 3, with its association with increased daily 

helping actions, BNST may be a critical (and as yet, underexamined) region to consider when 

trying to understand the neural mechanisms underlying social interactions and behaviors.  

Together, the studies presented in this dissertation represent a critical contribution to the 

scientific understanding of altruistic decisions as they vary across different dimensions, but many 

questions still remain. Based on these optimistic findings, an important next step will be to 

empirically test how to increase prosocial responding in real-life contexts, in order to widen the 

extension of costly generosity beyond our close inner circles. Future research should continue to 

utilize ecologically valid methods and samples to provide support for (and importantly, critically 

evaluate) theories about human social behavior. 
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