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Abstract: Altruism is an important social construct related to human relationships and the way 

many interpersonal and economic decisions are made. Recent progress in social neuroscience 

research shows that altruism is associated with a specific pattern of brain activity. The tendency 

to engage in altruistic behaviors is associated with greater activity within limbic regions such 

as the nucleus accumbens and anterior cingulate cortex in addition to cortical regions such as 

the medial prefrontal cortex and temporoparietal junction. Here, we review existing theoretical 

models of altruism as well as recent empirical neuroimaging research demonstrating how altru-

ism is processed within the brain. This review not only highlights the progress in neuroscience 

research on altruism but also shows that there exist several open questions that remain unexplored.
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Introduction
Altruism is a social and interpersonal construct related to various types of prosocial 

behavior. While its definition varies depending on the discipline, altruism is often 

defined as an action that is done with the intention of helping another. In essence, 

biologists and evolutionary scientists often focus on the benefit of a particular behavior 

while psychologists are interested in understanding the motivation behind the behavior. 

From a biological or evolutionary perspective, altruism is a behavior that decreases the 

fitness or genetic contribution of one individual while increasing the fitness of another.1 

In psychological research, altruism is conceptualized as a motivational state that a per-

son possesses with the goal of increasing the welfare of another person.2 Altruism is, 

therefore, opposed by egoism, which is the motivation to increase one’s own welfare. 

Understanding why humans engage in prosocial behaviors such as altruism when it 

is often contrary to our own self-interest and occasionally our well-being has been a 

topic of increasing interest, both behaviorally and within the brain.

Altruism and related constructs such as cooperation and reciprocity are mostly 

viewed as uniquely human traits;3 however, some aspects of these constructs have 

been reported in other species. For example, monkeys will refuse food when they learn 

that by taking the food, a shock will be delivered to another monkey.4 Dolphins have 

been reported to help other dolphins who have been caught in nets,5 and elephants 

will give support to other elephants who are too weak to stand or who are emotion-

ally distressed.6 In humans, there is evidence that infants exhibit altruistic behavior 

beginning at a young age. For example, infants as young as 14–18 months of age assist 

others in obtaining out-of-reach objects and help to open cabinets for others.7 Infants 
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engage in these behaviors without reward or encouragement 

from an adult and expectedly without knowledge of concepts 

such as reciprocation and reputation. Warneken and Toma-

sello7 suggest that altruistic behaviors observed in children 

may serve to maintain and foster future altruistic behaviors 

throughout development and into adulthood.

Previous behavioral research suggests that humans will-

ingly interact with strangers in ways that are beneficial to 

others, even when it is not in their own best interest.8 Addi-

tionally, humans have been reported to continue to engage in 

altruistic behaviors even in situations when there will be no 

future interaction.9 Fehr and Fischbacher3 suggest that if two 

strangers are allowed to engage in repeated anonymous mon-

etary exchanges in the laboratory, there exists a high prob-

ability that altruistic behavior will spontaneously emerge. 

Therefore, these findings propose that there appears to be a 

natural tendency for humans to exhibit altruistic behaviors.

While prosocial acts benefit others, research suggests 

that individuals engaged in altruistic behaviors also benefit. 

Several studies report physical and psychological benefits 

associated with altruistic behavior. For example, volunteerism 

is positively correlated with self-reported happiness, health, 

and well-being.10 Hunter and Linn11 demonstrated that when 

compared to those who did not volunteer, older adults who 

volunteered regularly showed greater satisfaction in life and 

exhibited reduced rates of depression and anxiety. Volun-

teerism and helping behavior are also associated with physical 

health and longevity.12 In a study investigating the effects of 

volunteerism on physical health, Moen et al13 showed that 

mothers who belonged to a volunteer group were less likely to 

experience a major illness. In a study of adults over 55 years 

of age, individuals were 63% less likely to die if they had 

volunteered for multiple groups in a given time point. Even 

after controlling for health status prior to the study, volun-

teering was associated with a significant reduction (44%) 

in mortality.14 Engaging in acts of kindness has also been 

associated with increased well-being. These findings indicate 

that being aware of the kindness of others and of ones own 

acts of kindness is related to increased self-reported levels 

of well-being.15 A study by Otake et al15 asked participants 

to count the number of acts of kindness they performed for 

one week. The experimental data were compared with a 

control condition that did not partake in the “counting kind-

ness” task. Results indicated that counting acts of kindness 

significantly increased self-reported levels of happiness.15 

Together, these studies suggest that altruistic behaviors not 

only benefit others but also have profound positive effects 

on the current and future physical and psychological well-

being of the person performing the behavior. In this article, 

we review theoretical models of human altruism and recent 

neuroimaging research demonstrating how altruism is pro-

cessed within the brain. First, we will review concepts of 

altruism followed by the ways in which altruism has been 

measured behaviorally. Finally, we review empirical neuro-

imaging research, which has directly investigated the neural 

correlates of altruistic behavior.

Concepts of altruistic behavior
Altruism is often associated with other concepts such as 

altruistic punishment, reward, reciprocity, and cooperation. 

Altruistic punishment (a powerful social tool that can persuade 

social defectors to behave prosocially) plays a central role in 

maintaining cooperation.16,17 Altruistic punishment results in 

the punishment of an individual for violating a social norm, 

often by a third party or outside observer who is not directly 

affected by the violation. In a study completed by Fehr et al,8 

participants played a public goods game (PGG) with two 

conditions. One condition allowed another person to punish 

those who did not play fairly while the other condition did 

not allow punishment. Specifically, at the end of each round, 

each participant could pay to allocate a punishment, ranging 

from 1 to 10 points, to the member being punished. Each point 

would cost the participant 1 monetary unit but would cost the 

punished participant 3 monetary units. The researchers found 

that in situations where altruistic punishment is a possibility, 

cooperation is more likely, but when altruistic punishment is 

not allowed, the rate of cooperation is greatly reduced.

Reciprocity, which is similar to altruism in that the action 

may be harmful to the self and beneficial to another, involves 

the expectation that the other person will act similarly in a 

subsequent interaction. Reciprocal altruism is more likely to 

take place in small groups of isolated people, which allows 

repeated interactions. A person who is a strong reciprocator 

obeys social norms of a group and therefore tends to punish 

partners or group members who violate social norms. Strong 

reciprocators have the predisposition to cooperate even where 

there is no apparent benefit to doing so. There is evidence that 

during in-group situations, rewarding and punishing others 

based on social norms results in cooperation.8 These effects of 

punishing can translate to future encounters where previously 

punished individuals increase cooperation with new partners.8

Cooperation and altruism are often studied together or 

considered equivalent constructs. Cooperation takes place 

when two or more people work together to achieve a common 

goal.18 Cooperation involves working toward a common goal 

where both parties are invested, whereas altruistic behaviors 
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are often one sided with no overt positive outcome for the 

party engaging in altruistic behavior. A type of cooperation 

known as conditional cooperation occurs when an individual 

is initially willing to take a risk and cooperate in a particular 

situation because they believe that others will act similarly 

in a subsequent interaction. This behavior may change if the 

partner or group members do not also cooperate.19 This is 

different from cooperation because in traditional cooperation 

both parties involved are equally at risk, while in conditional 

cooperation, one person is willing to increase their risk in 

hopes that it will pay off later. Cooperation is therefore 

similar to reciprocal altruism because having knowledge 

about the intentions of others is an important motivator for 

cooperative behavior.8

Measuring altruism
Self-report measures
In psychological research, altruism is demonstrated through 

prosocial behaviors, which can be measured via self-report 

scales that specifically measure altruistic behavior or through 

personality measures (Table 1). The Altruistic Personal-

ity Scale20 measures altruistic tendencies by gauging the 

frequency that a person engages in prosocial behaviors. 

Altruistic behavior in the workplace, which involves actions 

by an organization’s employees who are meant to help others 

but are not formally rewarded,21 has been studied using the 

Citizenship Behavior Scale and the Helping Behavior Scale.22 

The Organizational Citizenship Behavior Scale measures 

five facets of workplace altruism, and the Helping Behavior 

Scale was designed to measure global altruism and helping 

behavior in work place.16 Another way to measure altruism 

is through the Big Five Model of Personality. Specifically, 

the altruism facet within the global trait of Agreeableness 

on the NEO Personality Inventory is often used to assess 

altruistic tendencies.23 Additionally, economic and neuroeco-

nomic studies tend to utilize behavioral measures of altruism 

because they are readily available, easy to use, and have been 

shown to be reliable for measuring altruism.

Behavioral measures of altruism
Behavioral paradigms have also been used to measure 

altruistic behaviors in people. These tasks often require 

participants to make decisions regarding the likelihood of 

positive or negative outcomes that will affect themselves 

and/or their partner within the task scenario. Since altruism 

is a positive trait and individuals may exhibit bias with self-

report measures, the behavioral paradigms have the added 

benefit of measuring actual behavior within a social situation. 

There are several different behavioral paradigms that have 

been employed in altruism research including the ultimatum 

game (UG), dictator game (DG), the trust game (TG), the 

prisoner’s dilemma (PD), and the PGG (Table 2).

The ultimatum game
In the UG, two individuals (Persons A and B) are partnered 

together. Person A is given a pre-determined amount of 

money and instructed to divide the money between him/

herself and Person B, the partner, in any way they deem fit. 

Person A then offers the amount to the partner. Person A 

may only make one offer. Person B must then either accept 

or reject the offer. If Person B accepts the offer, both part-

ners receive the money as allocated by Person A. If Person 

B rejects the offer, neither individual receives any money. 

Logically, any offer should be accepted, since without an 

acceptance neither individual profits. However, if the split 

is perceived as unfair, Person B can punish their partner by 

rejecting the unfair offer. The UG is an example of altruistic 

punishment being used to penalize Person A for engaging in 

Table 1 Self-report measures to measure altruism

Name Description Example item

Altruistic Personality Scale20 Measures frequency that a person engages in prosocial behaviors on a 5-point  
scale ranging from never (0) to very often (4). Twenty items.

I have donated goods or 
clothes to charity.

Organizational Citizenship 
Behavior Scale22

Conscientiousness measures what a good employee ought to do. Five items. I am always on time to work.
Sportsmanship measures one’s ability to handle the negative complexities of  
work life without complaint. Five items.
Civic virtue measures commitment to the organization. Four items.
Courtesy measures one’s likelihood of helping others in effort to avoid work- 
related problems. Five items.
Altruism measures interpersonal helping and facilitation of others. Five items.

Helping Behavior Scale16 Measures global altruism and helping behavior in work place. I help orient new employees in 
this group.

Big five models of personality23 The items that comprise the altruism facet measure the extent to which people  
find helping others to be rewarding. 

I go out of my way to help 
others if I can.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuroscience and Neuroeconomics 2016:5submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

68

Filkowski et al

unfair behavior. The rejection is likely to influence Person A 

to make more fair offers in the future if the game is played 

in an iterative fashion. However, the threat of rejection in 

single shot versions also places pressure to offer an equitable 

split.24 In the UG, Person A most often decides to split the 

money equally with the second, when they could take all the 

money for themselves without repercussions. Interestingly, 

when Person B is not offered their equal share (~50%), they 

will sometimes reject the offer despite the fact that they will 

not receive any money. These results go against the rational 

choice for both players.25

The dictator game
The DG is a modified version of the UG. In the DG, Person A 

(“the dictator”) is instructed to divide a sum of money into 

two parts for him/herself and Person B (“the recipient”). 

However, the recipient has no opportunity to influence 

the outcome of the game and simply receives the sum of 

money the dictator allocates. This game has been used to 

test the concept of Homo economicus, or the economic man, 

which describes the portrayal of humans in many economic 

models.26 The economic man is entirely self-interested and 

rational, so logic follows that, in the DG, the economic man 

would take the entire endowment, leaving nothing for the 

recipient. Per Homo economicus, individuals who choose 

to share the endowment with the recipient in the game are 

engaging in altruistic behavior. Unless played iteratively with 

alternating roles of the dictator, the recipient has no course of 

retribution. Thus, the motivation behind prosocial behavior 

in the DG may be to conform to societal norms or an effort 

to build a positive reputation.27 Much like in the UG, during 

the DG the results do not always match the predicted findings. 

For example, in most iterations of the DG the dictator often 

gives the other person an amount of money (as opposed to no 

money at all). Additionally, the dictator tends to share about 

one-fifth of the allocated money to his/her partner. Giving 

any money at all shows altruistic tendency as they could keep 

it all to themselves without any repercussion.27

The trust game
The TG is a behavioral task designed to measure the tendency 

to trust others. The TG requires Person A to allocate a sum 

of money to Person B. Once allocated, the sum of money 

is multiplied by a pre-specified value. Then, Person B must 

decide how much of his/her allocation should be returned 

to  Person A. Thus, Person A may allocate more money to 

 Person B with the hope of receiving that amount or more when 

the partner reallocates the multiplied share of the endowment. 

Here, Person A’s allocation is interpreted as an act of trust in 

Person B. If Person A allocates more money to the partner, 

he/she is trusting that Person B will return the favor. In this 

game, altruism is measured by how Person B splits the newly 

allocated funds, since Person A has no input on the funds 

once Person B has decided how much to share. However, 

if the game is played repeatedly, Person A may change the 

initial allocation to Person B based on the amount received 

in previous rounds. Alternatively, if roles are switched with 

each new round, additional factors may be introduced.28 In 

Table 2 Behavioral measures

Name Description How the game measures altruism

Ultimatum 
game (UG)

Person A is given a pre-determined amount of money and  
instructed to divide the money between him/herself and Person B. 
Person B must then either accept or reject the offer. If Person B  
accepts the offer, both partners receive the money as allocated by  
Person A. If Person B rejects the offer, neither individual receives  
any money.

The UG is an example of altruistic punishment being used to 
penalize Person A for engaging in unfair behavior.

Dictator  
game

Person A (“the dictator”) is instructed to divide a sum of money  
into two parts for himself and Person B (“the recipient”). The  
recipient has no opportunity to influence the outcome of the  
game and simply receives the sum of money the dictator allocates.

Per homo economicus, individuals who choose to share the 
endowment with the recipient in the game are engaging in  
altruistic behavior.

Trust game 
(TG)

Person A allocates a sum of money to Person B. Once allocated,  
researchers multiply the allocated portion by a specified amount.  
Then, Person B must decide how much of their allocation should  
be returned to Person A. 

Altruism in the TG is measured by how Person B splits the 
newly allocated funds, since Person A has no input on the funds 
once Person B could keep the entire allocation to themselves. 
When they split the endowment they are acting altruistically.

Public goods 
game

Participants are given money in the form of tokens which they  
may either keep or donate to the theoretical community coffers.  
The tokens that participants donate are then divided equally  
among all persons at the end of a round. 

The most beneficial outcome for a single person is to donate 
nothing, as they will still receive a share of donated tokens at 
the end of the round so when they cooperate and donate to the 
pot they are acting altruistically.
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actual sessions of the TG, Person A often entrusts >50% 

of their original endowment to Person B.29 In addition, the 

amount of returned endowment from Person B changes when 

experimenters manipulate the social information available to 

the participants. However, despite what social information 

is known, the returned endowment is often greater than the 

amount they received from Person A.29 Person B often gives 

back more than they received, acting contrary to the Homo 

economicus model, in an altruistic manner.

The public goods game
Finally, the PGG is designed to study altruism in groups 

rather than pairs. In the PGG, participants are given money 

in the form of tokens, which they may either keep or donate 

to the theoretical community coffers. The tokens that par-

ticipants donate are then divided equally among all persons. 

Logically, the most beneficial outcome for a single person is 

to donate nothing, as they will still receive a share of donated 

tokens at the end of the round. In one shot versions of the 

game, 40–60% cooperation has been recorded.9 However, 

this figure degrades very quickly in iterative versions, since 

people’s strategies may change in order to punish a partici-

pant who does not donate. Ultimately, this leads to smaller 

rewards for the group as a whole.30 If participants act in 

their own self-interest, they should not put any tokens into 

the pot and yet still reap the rewards of the group. However, 

research has found that most people contribute to the pot, 

though the amount contributed often varies based on the 

multiplicative factor the researchers use.31 When a person 

does not contribute to the pot they are known as a “free 

rider”, and when they do contribute, they can be said to be 

acting altruistically. These “free riders” often incur altruistic 

punishment from others in subsequent rounds in attempts 

to force cooperation.

Altruism in the brain
Brain regions associated with altruism
Key structures that may be involved during altruistic deci-

sion making and subsequent altruistic behavior include 

regions within the mentalizing network such as the medial 

prefrontal cortex (mPFC) and temporoparietal junction (TPJ), 

reward regions including the ventral tegmental area (VTA), 

striatum, specifically the nucleus accumbens (NaCC), and 

anterior cingulate cortex (ACC), and regions of the emotional 

salience network including the dorsolateral prefrontal cortex 

(DLPFC), insula, and amygdala (Figure 1).

Altruistic behavior may engage brain regions such as the 

VTA, striatum, NaCC, a part of the striatum, and ACC that is 

associated with reward processing. The VTA, striatum, and 

NaCC comprise the core reward processing regions associ-

ated with pleasure.32,33 The striatum is also associated with 

reputation processing34 and is activated when recognizing 

and evaluating potential rewards as well as learning from 

those encounters.35 The ACC, a multimodal region of fron-

tal cortex, is associated with pain and conflict monitoring36 

and emotional perception.37,38 In addition, the ACC is also 

involved in anticipation of potential rewards39,40 and therefore 

may play an important role in the analysis of potential ben-

efits of altruistic behavior. Anticipation of potential rewards, 

whether from external sources (eg, a better reputation) or 

internal sources (eg, the “warm glow” effect), may facilitate 

altruistic decisions.

Brain regions within the mentalizing/theory of mind 

(ToM) network may be involved in altruism behavior. The 

mPFC is involved in reputation processing,34 mentalizing, 

and in self-referential processing, specifically, determining 

boundaries between the self and others.41 The mPFC is also 

associated with emotion processing,42,43 and ToM.44,45 The 

Reward

ACC

VTA

Mentalizing & theory of mind

Emotional salience network

NaCC

mPFC

Insula

AMY

TPJ

DLPFC

Figure 1 Schematic representation of brain networks associated with reward 
(green), mentalizing and theory of mind (pink), and emotional salience (blue) thought 
to be involved in altruistic behavior. 
Abbreviations: AMY, amygdala; ACC, anterior cingulate cortex; DLPFC, 
dorsolateral prefrontal cortex; mPFC, medial prefrontal cortex; NaCC, nucleus 
accumbens; TPJ, temporoparietal junction; VTA, ventral tegmental area.
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combination of evaluation of others versus the self, ToM, and 

reputation processing makes the mPFC an important candi-

date in altruistic behavior and decision making. Also part of 

the mentalizing network, the TPJ is involved in ToM46–50 and 

perspective taking.51,52 Together, activation in these regions 

is likely if individuals are actively engaged in thinking about 

not only the emotions and feelings of others but also about 

their own thoughts, feelings, and desired outcomes.

Finally, regions involved in cognitive control and emo-

tion processing including the DLPFC, amygdala, and insula 

may also be associated with altruistic behavior. The DLPFC 

is involved in the effortful regulation of attention and cat-

egorization of emotional stimuli.38,53 In addition, the DLPFC 

has reciprocal connections to other important emotion 

processing regions of the emotional salience network such 

as the amygdala, insula, ACC, and hippocampus.54–57 The 

amygdala plays an important role in attention, specifically, 

the amygdala functions to alert the brain to important stimuli 

and is particularly sensitive to emotional stimuli.58 The insula 

is involved in processing of emotional stimuli; particularly 

negative stimuli, in addition to interoceptive states.59,60 In 

terms of altruism, these regions may facilitate orientation of 

attention to emotionally provocative situations and stimuli. 

Regions such as the insula may be associated with negative 

emotions in response to either the distress of a partner or 

when thinking about the consequences of selfish choices. In 

addition, these regions may be involved during the integration 

of information related to the cost–benefit analysis performed 

when weighing the decision to make costly acts for others.

In the following section, we review current neuroimag-

ing research investigating the neural correlates of altruism. 

Research investigating prosocial behavior often utilizes 

various behavioral paradigms to measure prosocial behavior 

other than aforementioned tasks commonly used in behav-

ioral research. Therefore, a literature search was conducted 

to find all neuroimaging studies investigating altruism in 

healthy human adults via PubMed from January 1, 1997, to 

November 1, 2015. Studies were included if they directly 

measured altruistic behavior, generally, which included 

paradigms such as charitable/altruistic giving, altruistic 

helping, and altruistic punishment using functional magnetic 

resonance imaging (fMRI).

Altruistic giving and the brain
Altruistic giving involves the allocation of money to either 

a partner or a group such as a charity. The most common 

paradigm employed by studies of altruistic giving is the 

DG,61,62 which involves no overt external pressures to give 

such as punishment by a partner who is allocated an unfair 

amount. Other altruistic giving studies investigate decisions 

to donate money to charities.

In a study investigating decisions to donate to charitable 

causes, participants chose to give money in order to donate 

to causes or withhold donations to unfavorable causes.63 The 

decision to lose money in order to donate to or oppose a cause 

was associated with neural reactivity in the anterior prefrontal 

cortex including the mPFC, bilateral ACC, and frontopolar 

cortex. Activation in these regions was also associated with 

self-reported charitable engagement. Donating in general 

(whether at a personal loss or not) was associated with VTA–

striatum reactivity, a region that was also reactive during pure 

monetary gain. SgACC activity was reported specifically for 

costly donations compared with pure monetary gain. Results 

of this study suggest that, when making costly altruistic deci-

sions, a combination of regions within the reward network 

is involved in donations of any sort in addition to activation 

in regions involved in self-other understanding such as the 

mPFC and regions involved in emotional responses such as 

the SgACC. This suggests that both reward and concern for 

others may be motivators for altruistic behaviors.

Harbaugh et al reported increased activation in reward-

related regions of the brain in response to several types of 

monetary exchanges.64 This study evaluated neural responses 

when participants either were given the choice to donate to 

charity or were forced to give to two charities in a dictator 

style game. Results indicated that regions including the 

bilateral caudate, right NaCC, and bilateral insula were active 

when either the participant or the charity received money. 

However, participants who exhibited more activation in 

response to obtaining money for themselves were less likely 

to donate to charity, whereas participants who exhibited more 

activation when the charity received money were more likely 

to donate to charity and had higher self-reported satisfaction 

when giving.

Hare et al65 also investigated charitable donations, but 

chose to explore the effect of the subjective value of the 

charity in deciding how much to donate. In this study, par-

ticipants were endowed $100 for participating in the study 

and told that they could keep any money they chose not to 

donate. Participants rated the deservingness of each charity 

as well as how close they felt to the charity prior to the dona-

tion task. While in the scanner, participants were presented 

with a name of a charity and asked how much money they 

would like to donate. Importantly, at the end of the task, one 

charitable donation decision was chosen at random, matched 

by the researchers, and donated to the charity. Therefore, 
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 participants could engage in each decision separately as the 

money was not spread out among decisions. Ventromedial 

PFC (vmPFC) activity was associated with the subjec-

tive value of donations. Functional connectivity analysis 

showed that regions in the posterior superior temporal sulcus 

(pSTS) and anterior insula were functionally connected to 

the vmPFC. The authors suggest that the vmPFC may be 

involved in evaluating the value of making decisions to donate 

to charities, which may be affected by the pSTS and anterior 

insula, regions involved in social cognition.65

Zaki and Mitchell66 suggested that altruistic and equitable 

allocation may be its own reward and investigated the pos-

sibility that equitable offers might activate reward regions. 

In this iterative DG study, participants were instructed to 

choose between two monetary offers: one for the self and 

one for a partner. The offers varied so that in some cases, 

the individual could receive significantly more than the part-

ner or the partner could receive significantly more than the 

individual. Controlling for the amount of money participants 

stood to gain, orbitofrontal cortex (OFC) reactivity was asso-

ciated with equitable decisions compared with inequitable 

decisions. Even when participants stood to gain the most by 

selfish choices, equitable decisions were accompanied by 

increased activity in this reward-related region. The authors 

suggest that activity in this region may be associated with the 

evaluation of subjective value of prosocial choices.66 In addi-

tion, unfair/selfish decisions were associated with increased 

anterior insula activity, and individuals who exhibited the 

strongest anterior insula activity in response to unfair deci-

sions also exhibited fewer unfair decisions. This suggests 

that unfair or selfish choices may result in negative emotional 

states in the individual that may affect subsequent behavior.

Waytz et al67 investigated the role of ToM and empathic 

concern on subsequent altruistic behavior during the DG. 

Participants first completed a ToM task during which they 

were instructed to make social judgments about preferences 

and personality traits of a confederate. Subjects then engaged 

in an iterative version of the DG to measure altruistic giving 

behavior. Furthermore, as an additional measure of altruism, 

subjects were also asked to donate time to the confederate 

by completing problem-solving questions. Subjects were 

instructed that they could answer as few or as many as they 

wished. Increased dorsal mPFC activity predicted subsequent 

allocation of more money and time to the partner. Individuals 

who exhibited more dorsal mPFC activation during the ToM 

task also spent more time answering the problem-solving 

questions and allocated more money to their partner. In a 

separate analysis, dorsal mPFC activity during the decision to 

allocate money to the partner was associated with increased 

monetary allocation. This finding provides further support 

for the importance of emotional responses to others’ mental 

states when making altruistic decisions.

Together these studies suggest that regions associated 

with reward processing including the NaCC and OFC as 

well as areas involved in emotion and self–other processing 

such as the mPFC and SgACC are activated when engaging 

in altruistic giving. Furthermore, the insula activation, which 

is associated with interoceptive processing, may play a role in 

modulating the behavior of the individual by inducing nega-

tive emotional states in response to selfish/unfair behaviors 

toward others.

Altruistic helping, punishment,  
and the brain
Helping others who have been wronged (altruistic helping) 

and punishing the individual who violates social norms (altru-

istic punishment) are both considered altruistic behaviors. In 

the helping condition, individuals attempt to help the person 

who has been wronged, whereas in the punishment condition, 

the violator is punished in an effort to pressure the individual 

into conforming to social norms (eg, equitable allocation of 

money). Altruistic helping and altruistic punishment can be 

investigated from partners involved directly in exchanges or 

by third parties who view participants of DGs.

A study of third-party altruistic helping and punishment 

found that both behaviors resulted in increased activation of 

the striatum.68 In their study, Hu et al68 presented participants 

with unfair monetary allocations made during the DG. Par-

ticipants were then given the option to either help the wronged 

subject or punish the dictator. At a cost of 1 monetary unit 

(MU), 3 MUs were either given to the wronged person or 

taken away from the person playing the dictator role. In 

addition to increased activation in the bilateral striatum, a 

functional connectivity analysis found increased connectivity 

between the right lateral prefrontal cortex and the bilateral 

striatum when choosing to help, while punishment was 

associated with increased connectivity with the vmPFC and 

the left lateral prefrontal cortex.68 In addition, self-reported 

empathic concern was positively correlated with decisions 

to help. Individuals with higher empathic concern exhibited 

increased fronto-parietal activity when deciding to help. 

Results from this study suggest that while both altruistic 

helping and punishment may activate reward regions, helping 

and punishment may each have distinct networks involved. 

In addition, individual differences in empathic concern are 

related to decisions to help.
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Another way to measure altruistic helping is to evaluate 

how much an individual is willing to spend to reduce the 

discomfort of another. When making the decision to keep 

money for oneself or spend money to prevent a confederate 

from receiving an electric shock, FeldmanHall et al69 found 

that altruistic decisions were associated with activation of the 

DLPFC. Watching the consequences of altruistic decisions 

was associated with increased reactivity of reward-related 

regions including the VTA, NaCC, and caudate in addition to 

the SgACC. Importantly, neural reactivity was not related to 

subjects’ perception of being watched or reputation manage-

ment. Furthermore, altruistic responses were related to the 

self-reported empathic concern subscale of the Interpersonal 

Reactivity Inventory (IRI) rather than the personal distress 

subscale. Results from this study support the idea that indi-

viduals who make altruistic decisions exhibit an increased  

DLPFC response that is associated with empathic concern 

for others rather than to reduce personal distress. Further-

more, viewing the consequences of altruistic decisions was 

associated with increased activation of several reward-related 

regions, which may help reinforce altruistic behaviors.

Evaluation of the person in need has also been shown to 

affect costly helping behavior. Specifically, evaluation of the 

individual’s associations such as team membership or ethnic 

group, whether negative or positive, affects an individual’s 

willingness to help. In a study of ingroup versus outgroup 

helping, Hein et al70 reported two competing neural responses 

that predicted costly helping behavior. Viewing an ingroup 

member in pain was associated with increased anterior insula 

reactivity whereas viewing an outgroup member in pain was 

associated with NaCC activation.70 Individuals who exhib-

ited greater anterior insula activity and higher self-reported 

empathic concern were more likely to endure physical pain to 

reduce the pain of the ingroup member. In contrast, increased 

NaCC activation and a higher self-reported negative evalu-

ation of the other individual were associated with refusal to 

help. The authors suggest that both group membership and 

evaluation of the individual work together to predict costly 

helping. Individuals who exhibit increased reactivity in 

regions such as the insula, which are associated with empa-

thy are more likely to help, but with outgroup members; a 

negative evaluation is associated with reward-related regions 

of the NaCC suggesting that individuals may experience 

pleasure in another’s pain.70

Unlike the studies mentioned earlier, Marsh et al71 

investigated a group of extreme altruists, anonymous kid-

ney donors. The authors theorized that altruism and caring 

behavior lie on a continuum with extreme altruists on one side 

and psychopaths, who typically lack empathy and care for 

others, on the other side.71 The study investigated responses 

to emotional faces, specifically fearful expresses, which are 

strong elicitors of compassion and altruism.72 Given that 

previous research has reported that psychopaths exhibit 

reduced amygdala volume and function to fearful faces, the 

authors hypothesized that extreme altruists would exhibit the 

opposite result with increased amygdala volume and function 

in response to fearful faces. Participants judged the sex of 

faces expressing fear, anger, happy, or neutral expressions of 

various intensities. Compared with healthy controls, extreme 

altruists exhibited increased right amygdala and right DLPFC 

reactivity to fearful faces relative to neutral faces. Extreme 

altruists also had significantly larger right amygdala volume 

in relation to healthy controls. Behaviorally, extreme altruists 

recognized fear better than healthy controls. Together the 

results of this study suggest concern for others’ emotions and 

response to others’ emotions, specifically for potential threat, 

and increased right amygdala volume is associated with 

altruistic behavior. Extreme altruists appear to be particularly 

perceptive of the emotional cues of fearful facial expression 

in others, which may result in increased activation of regions 

related to empathy that may in turn affect altruistic behaviors.

Altruism has also been associated with neural response 

to agency, the ability to make independent choices and 

actions. Tankersley et al73 conducted an experiment during 

which participants either watched or participated in a reac-

tion time game while fMRI data were collected. Post-scan, 

subjects completed a self-report measure of altruism, and in 

a follow-up experiment, subjects also completed measures 

of personality, impulsiveness, and empathy. Results indicated 

that the right posterior STS (pSTS) exhibited increased acti-

vation during the watch condition when compared with the 

play condition, and pSTS reactivity was associated with self-

reported altruism but not to other measures (eg, personality or 

empathy). The authors suggest that these results indicate that 

the ability to perceive the actions of others as self-generated 

and goal-oriented may be the underlying mechanism for 

mentalizing, ToM, and altruism.73

Taken together, it appears that both reward regions, 

regions involved in ToM and mentalizing, and regions asso-

ciated with emotion processing are involved while making 

altruistic decisions. Across studies, several regions includ-

ing the mPFC/vmPFC, NaCC/VTA, STS, and SgACC were 

associated with altruistic behavior (Figure 2). These findings 

suggest that engaging in altruistic behavior may indeed be 

its own reward, and by identifying others’ emotional and 

mental states through ToM, individuals are more likely to 
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engage in such behaviors. Other regions such as the DLPFC 

and insula, which are associated with the emotional salience 

network, may be task dependent (blue regions in Figure 2). 

The insula may play a role in inducing negative emotional 

states in the individual when engaging in unfair or selfish 

actions during the DG and the DLPFC may be associated 

with increased attention toward reducing pain in others, at 

a monetary cost to the individual. In addition, individual 

differences in empathy may also play an important role and 

are associated with differential neural activity and subse-

quent behaviors.

Conclusion
Research on altruism serves to advance the way people 

maintain healthy interpersonal relationships and serves to 

advance the understanding of economic decision making. 

Although considerable progress in behavioral and neuro-

imaging research clearly shows that under a wide range of 

scenarios humans tend to behave altruistically, we also know 

that there exist scenarios where people behave selfishly. It 

is currently unknown, however, how specific state and trait 

variables affect the way people make altruistic versus selfish 

decisions. This research is important to facilitate the way 

groups and organizations are structured in order to encour-

age altruism.

This review also highlights the role of a network of 

brain regions associated with the tendency to make altruistic 

decisions. An open question for future research is how this 

evidence can translate to the benefit of actual people. For 

example, if one learns that their brain is well suited to be 

altruistic, would this serve as an additional motivation to 

actually behave altruistically? Also, how would knowledge 

of the opposite “predisposition” affect altruistic behavior? If 

one learns that they possess a predisposition toward selfish 

decision making, are there ways that this information could be 

used to motivate a person toward making relatively altruistic 

types of decisions.

Finally, it is currently unknown how several of the 

experimental paradigms reviewed in this article translate 

to “real-world” decision making. This is especially true for 

paradigms used while fMRI data are being collected. Future 

research is required to characterize the ecological validity 

of altruistic behavioral research on the way people actually 

live their lives.
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