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Abstract A number of studies have shown that prosocial
behavior is associated with enhanced well-being, but most
prior experimental studies have involved actual or
potential face-to-face contact with the beneficiary. To
establish that it is prosocial behavior itself, and not only
an increased sense of social relatedness to the recipient
that improves well-being, participants (n = 76) were
invited to play a simple computer game, where half were
made aware of a chance to have an anonymous prosocial
impact through gameplay. As compared to the control
condition, this group experienced more positive affect,
meaningfulness and marginally more vitality. Going
beyond self-reported outcomes, they also demonstrated
better post-game performance on a subsequent Stroop
task, providing behavioral evidence for the positive
effects of prosocial behavior. Also supported was the
hypothesis that these positive effects of prosocial behav-
ior on well-being were mediated by subjectively assessed
autonomy and competence need satisfactions.
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Introduction

The association between prosocial behavior and well-being
has become a target of increasing amount of empirical
work (e.g. Aknin et al. 2013a; Poulin et al. 2012; Shariff
and Norenzayan 2007). In addition to extensive amount of
cross-sectional work connecting various forms of prosocial
behavior with well-being (partially reviewed in Piliavin
2003; Post 2005), a number of studies that have used
experimental manipulation have established that prosocial
behavior leads to increased well-being (e.g. Harris 1977;
Weinstein and Ryan 2010; Williamson and Clark 1989).
However, most causal studies to date have involved
direct or potential face-to-face contact with the beneficiary,
where the improved well-being could arguably also be the
result of increased sense of belonging and relatedness
resulting from connecting with the other person (cf.
Baumeister and Leary 1995; Weinstein and Ryan 2010).
Indeed, Aknin et al. (2013b) showed in three studies that
prosocial spending leads to stronger improvements in
happiness in situations that actually promote social con-
nection. Only a few papers have addressed this shortcom-
ing: Aknin et al. (2013a) offered participants in Canada and
South Africa a chance to purchase a goody bag either for
themselves (control condition) or for a sick child at a
nearby children’s hospital (prosocial condition). In both
countries those engaged in prosocial spending reported
improved positive affect as compared to the personal
spenders. Another study using similar goody bag task
replicated these findings measuring also observer-rated
mood of participants (Aknin et al. 2014). Third study
offered more mixed results: Participants were asked for a
donation to either Spread the Net charity organization or
UNICEF charity organization (Aknin et al. 2013c). Larger
donations to Spread the Net predicted higher subjective
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well-being, while larger donations to UNICEF didn’t, a
result the researchers attributed to the more concrete and
descriptive appeal made by Spread the Net organization.

The current paper uses an anonymous prosocial task to
expand on these findings in a couple of ways. First, we aim
to measure a wider range of well-being outcomes: In
addition to positive and negative affect, we measure also
vitality, meaning and interest/enjoyment. Secondly, the
existing research—with the exception of neurological
research by Harbaugh et al. (2007) and Gray’s (2010)
research on moral transformation—has used self-reports of
mood and well-being as outcomes. The present study aims
to extend the literature by providing a causal study of
prosocial behavior that involves no contact with the ben-
eficiary, and that includes a behavioral outcome—perfor-
mance in a Stroop task—in addition to subjective well-
being outcomes.

Third, in addition to asking whether prosocial behavior
leads to well-being, the present study further aims to ask
why prosocial behavior improves well-being (cf. Martela
and Ryan 2015). In particular, we wanted to look whether
the three psychological needs for autonomy, competence,
and relatedness from self-determination theory (SDT; Deci
and Ryan 2000) would mediate the relations between
prosocial behavior and well-being outcomes in an experi-
mental setting. In a number of studies, Weinstein and Ryan
(2010) have showed that autonomy, competence, and
relatedness mediate the positive well-being effects of
prosocial behavior, with all three needs having an inde-
pendent contribution. Here we aim to replicate these find-
ings using a novel type of manipulation that doesn’t
involve any face-to-face contact with the beneficiary and
with new types of well-being outcomes.

The present study thus aims to manipulate prosocial
behavior in a situation that doesn’t involve any contact
with the beneficiary with two main hypotheses: First, we
propose that prosocial behavior will increase the benefac-
tor’s well-being and vitality as measured both by subjective
evaluation and objective outcomes. Second, we propose
that this positive effect is mediated by the satisfaction of
the three psychological needs for autonomy, competence,
and relatedness.

Present study

In the present study we adopted an experimental design
where participants had a real life possibility to contribute to
others, but where there would be no contact with the
recipient of that help. Accordingly, all participants played
the same word-related computer game, but half were
informed that for every correct answer the game donates
rice to the United Nations World Food Program
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(benevolence condition), whereas the other half were not
aware of this fact (control condition).

We also wanted to have wider range of outcome measures
than most existing studies, including a performance-based
measure. Thus, in addition to measures of positive affect,
negative affect and vitality, we also measured meaningfulness,
game interest/enjoyment, and performance on a subsequent
Stroop task. It was predicted that those in the benevolence
condition would experience more vitality, meaningfulness and
interest/enjoyment in the game than people in the control
condition. Further, as vitality and ego depletion are both about
energy available to the self (Ryan and Deci 2008), it was
hypothesized that people in benevolence condition would
actually have more energy left to perform better in the subse-
quent Stroop task, which is often used as a measure of ego
depletion (e.g. Gailliot et al. 2007; Kazén et al. 2015).

In addition, we wanted to see whether the increased
beneficence satisfaction and increased satisfaction of the
three psychological needs of autonomy, competence, and
relatedness from SDT (Deci and Ryan 2000) would mediate
this relationship.

Methods
Participants

With the aim of recruiting around 80 participants, 79
University students participated in exchange for extra
course credit. Of these 64 % were women, and the average
age was 20.4. The majority identified as Caucasian (45 %)
or Asian (38 %), with the rest being African American
(11 %), Hispanic (4 %) or preferring not to say (3 %). 3
subjects were omitted due to technical problems in the
gameplay, leaving a final sample size of 76, of which 34
were in the benevolence condition and 42 in the control
condition.

Procedure

Participants were invited to a computer lab in small groups
of eight or less, where they were seated in front of shielded
computers. Half were randomly assigned to the beneficence
condition, the other half to the control condition. The
procedure for all participants was the same: They were first
asked to play the word-related game for 20 min. After-
wards, they were asked to answer a short survey about their
experiences during game-play, after which they conducted
a Stroop task with 24 trials to measure ego depletion
(Gailliot et al. 2007).

The game, freerice.com, is simple and straightforward:
the player is given a word and four alternatives, and one’s
task is to click on the synonymous word. The difference
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between the two conditions was that only in the benefi-
cence condition were the participants made aware of the
benevolent impact of their gameplay.

For the benevolence condition the instructions were as
follows:

This is a simple game where you will be asked to
identify the correct synonym for the displayed word
from four alternatives. For each answer you get right,
the game automatically donates 10 grains of rice to
the United Nations World Food Program. This food is
distributed worldwide to those most in need. World
Food Program is the world’s largest humanitarian
organization fighting hunger, and it helps over 90
million people in 75 countries. This means that by
playing the game, you can make a real-life contri-
bution to world poverty and society at large.

In addition, in benevolence condition there was a banner
on the screen above the game stating ‘For each answer you
get right, we donate 10 grains of rice to the World Food
Program to help end hunger.” On the right of the game area
the site listed how many grains of rice the participant had
donated in total.

For the control condition, the instructions read:

This is a simple game where you will be asked to
identify the correct synonym for the displayed word
from four alternatives. For each answer you get right,
your points will increase. See how many points you
can get.

The participant in the control condition used the same
website and game, but the website was altered so that all
information about rice donation was hidden. After each
session, participants in the control condition were asked
whether they knew about freerice.com and 12 participants
reported hearing about it before. As a control measure, we
wanted to see whether this knowledge would affect the
results and thus below we report any differences to the
main results that resulted from omitting these 12 partici-
pants from the analysis. The game itself was otherwise the
same for both groups, the only difference was whether
information about rice donation was disclosed or hidden.

Measures
Well-being

Several variables assessed well-being after the task in this
post-only experimental design. Positive and negative affect
were measured using Scale of Positive and Negative
Experience (SPANE; Diener et al. 2010) which asks the
subjects the extent to which they are experiencing 6

positive (e.g. happy, pleasant, oo = .93), and 6 negative
emotions (e.g. sad, unpleasant, o = .94) on a scale from 1
(Very rarely or never) to 5 (Very often or Always). Vitality
was assessed using five items (o0 = .92) from Subjective
Vitality Scale (SVS: Ryan and Frederick 1997). Interest/
enjoyment was assessed with two items (I enjoyed the
challenges this game provided & I would be interested in
playing this game again, o = .85) taken from Sheldon and
Filak (2008), and rated on a scale from 1 to 7. Subjective
meaningfulness of the experience was assessed with two
items used by King and Hicks (2009) (“The event was very
meaningful to me”; “This was a very significant experi-
ence to me”, o = .92) using ratings from 1 (not at all true)
to 7 (very true).

Beneficence

Beneficence Scale (Martela and Ryan 2015) was used in
the present study as a manipulation check. The scale
assesses sense of prosocial impact and has four items (e.g.
“My actions have a positive impact on the people around
me”, o0 = .85) rated on a scale from 1 (not at all true) to 7
(very true). The participants were asked to ‘Think about
how you felt during the gameplay’ in rating these items.

Need satisfaction

For satisfaction of the three basic psychological needs for
autonomy, competence, and relatedness, the satisfaction
items from the Basic Need Satisfaction and Frustration
Scales (Chen et al. 2015) were used. The participants were
asked to ‘Think about how you felt during the gameplay’
and rate four items measuring satisfaction of each of the
three needs (e.g. “I feel my choices express who I really
am” for autonomy, oo = .87, “I feel capable at what I do”
for competence, o = .93, and “I feel connected with peo-
ple who care for me, and for whom I care” for relatedness,
o = .91). Furthermore, the four items for autonomy frus-
tration from the same scale (e.g. “The activity felt like an
obligation”, o = .91) were used to assess how much the
participants felt controlled through external pressures.
Items were rated on a scale from 1 (not at all true) to 7
(very true).

Outcomes

The Stroop task has been widely used as a standard mea-
sure of ego depletion (e.g. Gailliot et al. 2007; Job et al.
2010; Kazén et al., in press). In the present version, a word
(e.g. red, blue, green) appeared on the screen and partici-
pants were instructed to click on the corresponding button
based on the color of the letters of the word (e.g. red, blue,
green). Participants completed 12 congruent (e.g. word red
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Table 2 Means, SD’s, CI's and difference statistics of measured variables in benevolence and control conditions

Control condition (n = 42) Benevolence condition (n = 34) Difference

M CI SD M CI SD t(72) p*
Positive affect 15.93 [14.27, 17.58] 5.31 18.77 [17.02, 20.51] 5.01 2.37 .020
Negative affect 10.45 [9.00, 11.91] 4.67 8.62 [7.23, 10.01] 3.99 —1.82 .073
Interest/enjoyment 9.41 [8.36, 10.45] 3.34 10.24 [9.36, 11.11] 2.51 1.20 234
Vitality 15.93 [13.88, 17.97] 6.56 18.91 [16.60, 21.22] 6.62 1.96 .053
Meaning 4.81 [4.02, 5.60] 2.53 7.29 [6.08, 8.50] 3.47 3.61 .001
Feeling controlled 11.64 [9.80, 13.49] 5.93 10.74 [8.71, 12.76] 5.80 —.67 .505
Beneficence 8.55 [6.87, 10.23] 5.39 19.85 [17.86, 21.84] 5.70 8.86 <.001
Autonomy 11.81 [10.13, 13.49] 5.38 14.79 [12.87, 16.72] 5.53 2.38 .020
Competence 16.86 [15.28, 18.44] 5.07 20.24 [18.33, 22.14] 5.46 2.79 .007
Relatedness 9.19 [7.52, 10.86] 5.37 14.21 [12.12, 16.29] 5.97 3.85 <.001
Task performance 1909 [1792, 2025] 373 1777 [1662, 1892] 330 —.61 112
Stroop task 271 [194.5, 347.2] 245 152 [90.6, 212.5] 175 —2.39 .020

* Two tailed p values

before. The difference between conditions for positive affect,
meaning, beneficence and the three psychological needs
remained significant even in this situation, the difference
between conditions on vitality became significant (p = .009),
while the difference in Stroop task performance approached
significance M = 254 vs. M = 152, t = 1.759, p = .084).

Do three psychological needs mediate the relations
between condition and well-being?

Next, we wanted to see if the satisfaction of the three needs
would mediate the relations between experimental condition
and well-being outcomes. For this purpose, we used PRO-
CESS macro Model 4, which conducts a mediation analysis
for multiple mediators (Hayes 2013). Using positive affect as
the outcome variable, the results showed that the paths from
condition to autonomy (B = 2.98, SE = 1.26, p = .020),
competence (B = 3.38, SE = 1.21, p = .007), and related-
ness (B = 5.02, SE = 1.30, p < .001) were all significant.
Also, the paths from autonomy (B = .249, SE = .115,
p = .034) and competence (B = .482, SE = .096, p < .001)
to positive affect were significant. The path from relatedness
to positive affect was not significant (B = .108, SE = .098,
p = .271). The direct path from condition to positive affect
was rendered insignificant (B = —.077, SE = 915,
p = .933), indicating full mediation. The bootstrapping for
indirect effects showed that the total indirect effect (2.91 CI
[1.16, 5.14]), as well as the indirect effects through autonomy
(.743 [.060, 1.984]) and competence (1.628 [.525, .3.402])
were significant, while the indirect effect through relatedness
(.543 [—.404, 1.673]) was not significant. Similar mediation
analyses with meaning and vitality as outcome variables
showed that in both cases the effect of condition on well-

being was fully mediated by the psychological needs, and
that the indirect effects through autonomy and competence
were significant, while the indirect effect through relatedness
was not significant.

As a control measure, we conducted similar mediation
analyses using two independent variables: experimental
condition and task performance. The analyses were done
with MEDIATE macro that allows multiple independent
variables (Hayes and Preacher 2014) and their results
showed that even in this situation the experimental condi-
tion had a significant total effect on all three well-being
indicators and that the indirect effects through autonomy
and competence remained significant.

Discussion

The results of this study provide causal evidence to show
that benevolent acts lead to increased positive affect and
meaningfulness of the experience, and marginally
increased vitality. As other elements of the conditions were
held constant and no direct contact with the recipient of
prosocial behavior was possible, this gives more direct
evidence that it indeed was the benevolent nature of these
acts that improved well-being. Further, the present study
went beyond self-report measurements to show that
including a benevolent component into an experimental
game led to improved performance on a subsequent Stroop
task, which has been used in past studies as a measure of
ego depletion (e.g. Gailliot et al. 2007). This result seems
to indicate that benevolent game-play was less draining for
the players, and subsequently they performed better during
the Stroop task compared to controls.
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The study also examined psychological need satisfaction
as potential mediators of these positive effects of the
prosocial condition on well-being. The results showed that
the three psychological needs fully mediated the relations
between experiential condition and well-being outcomes:
positive affect, vitality, and meaningfulness. This pattern is
consistent with Weinstein and Ryan (2010) who suggested
that benevolent acts satisfy all three basic psychological
needs. An analysis of the indirect effects indicated that it
was especially the sense of autonomy and competence that
were responsible for this mediation.

As regards the manipulation used in the current study it
is interesting to note that it incurred no cost to the bene-
factor. Some definitions of altruistic behavior include the
requirement that the helping must be costly to the bene-
factor (e.g. Krebs 1982). However, as the focus of the
present study was on the benefits received by the recipient,
and the well-being gains this might have on the benefactor,
the presence or absence of costs is not a central question
here (cf. Schroeder and Graziano 2015). Nevertheless, it
would be important in future studies to look whether the
same positive effect is found also when the benefactor
engages in more costly forms of helping.

It is also worth noting that Gray (2010) reported three
studies that tested whether doing good or evil acts would
increase people’s sense of agency, strength, and capacity
for self-control. In two of the three studies only doing good
was tested, and in each case doing good resulted in
increased strength or self-control in holding a weight or
squeezing a hand grip. In one study (study 2) people were
asked to write about themselves doing good or doing harm
to others and in that study both conditions resulted in
greater strength in holding a weight. Writing about doing
good was associated with more positive affect, writing
about harm with greater guilt. Yet in none of the studies or
conditions did affect account for the strength outcome.
Since the strength tasks have been used as depletion
measures in some past studies, the implication of this for
the current study is that the effects of prosocial behavior on
mood and on Stroop task as a measure of ego depletion
may well represent two separate effects.

The present study makes a number of contributions to
research on the well-being effects of prosocial behavior. In
addition to involving no contact with the recipient of help,
and including a wider range of outcome variables than
most prior studies, it also shows how prosocial behavior
has a positive impact on a behavioral measure, in this case
performance on a Stroop task. This provides evidence for
suggesting that prosocial behavior is less ego depleting and
can even be energizing for those engaged in it (see also
Muraven et al. 2008). The paper is also a methodological
advance as it demonstrates a new way to manipulate
prosocial behavior in a way that doesn’t involve any face-
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to-face interaction with the beneficiary. In addition, the
positive effects in the absence of potential reciprocity have
implications for evolutionary theorizing (e.g., Hawley
2014; Ryan and Hawley, in press). In sum, the present
study strengthens the case for suggesting that prosocial
behavior indeed can enhance well-being and energy, even
without contact with the beneficiary.
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