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Abstract

Background

The COVID-19 pandemic, the accompanying lockdown measures, and their possible long-
term effects have made mental health a pressing public health concern. Acts that focus on
benefiting others—known as prosocial behaviors—offer one promising intervention that is
both flexible and low cost. However, neither the range of emotional states prosocial acts
impact nor the size of those effects is currently clear—both of which directly influence its
attractiveness as a treatment option.

Objective

To assess the effect of prosocial activity on emotional well-being (happiness, belief that
one’s life is valuable) and mental health (anxiety, depression).

Methods

1,234 respondents from the United States and Canada were recruited from Amazon’s
Mechanical Turk and randomly assigned (by computer software) to perform prosocial (N =
411), self-focused (N = 423), or neutral (N = 400) behaviors three times a week for three
weeks. A follow-up assessment was given two weeks after the intervention. Participants
were blind to alternative conditions. Analyses were based on 1052 participants (Norosocial =
347, Nsert = 365, Nneutral = 340)-

Findings

Those in the prosocial condition did not differ on any outcome from those in the self-focused
or neutral acts conditions during the intervention or at follow-up, nor did prosocial effects dif-
fer for those who had been negatively affected socially or economically by the pandemic (all
p’s > 0.05). Exploratory analyses that more tightly controlled for study compliance found that
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prosocial acts reduced anxiety relative to neutral acts control (8 =-0.12[95% CI: -0.22 to
-0.02]) and increased the belief that one’s life is valuable (8 = 0.11 [95% CI: 0.03 to 0.19]).
These effects persisted throughout the intervention and at follow-up.

Conclusion

Prosocial acts may provide small, lasting benefits to emotional well-being and mental health.
Future work should replicate these results using tighter, pre-registered controls on study
compliance.

Introduction

COVID-19 has elicited an unprecedented global response to safeguard the physical health of
vulnerable populations around the world. In the early months of 2020, national and local gov-
ernments implemented strict measures to minimize contact between individuals in an effort to
curb the spread of infection. During this time, people were asked to limit their physical interac-
tions with others, stay inside their homes, and reduce both professional and personal ties that
could not be maintained at a distance. The success of this approach slowed the spread of infec-
tion and reduced hospitalizations, but the price of isolation on mental health was high. Preva-
lence rates of anxiety, depression, and psychological stress increased in the American
population during the pandemic [1-3]. Patterns of worsening mental health have also been
documented in Canada [4], the United Kingdom [5], and in Chinese [6] and Dutch contexts
[7]. There has long been a need to safeguard the mental health and emotional well-being of
individuals in precarious circumstances, but the COVID-19 pandemic and its social and eco-
nomic aftereffects have made this need even more pressing. Trained mental health providers
are in short supply and likely to remain so as societies begin to experience the long-term effects
of the COVID-19 response. There is accordingly a strong need for efficient, effective, and low-
cost strategies for preserving mental health that can be deployed rapidly and widely. One
highly portable solution would be to develop self-guided and home-based interventions [8,9].

Acts that focus on benefiting others—known as prosocial behaviors—offer one promising
approach. The benefits of prosocial activities have been well-supported in the literature. Proso-
cial acts have been shown to boost a number of mental states including life satisfaction, well-
being, and psychological flourishing. These effects can last for several weeks or even months
following the end of an intervention [10-15]. Evidence indicates that prosocial behaviors pro-
duce positive emotions and happiness even when performed at a distance, making them ideally
suited to the current crisis [16-18]. Prosocial acts can be flexibly enacted in many circum-
stances and often at little to no cost, facts which give a prosocial intervention the potential to
be implemented quickly and widely.

There are two major limitations to past work that must be addressed before prosocial activ-
ity can be recommended to address the mental health concerns associated with COVID-19.
First, past research has focused overwhelmingly on positive affect and happiness, with less
attention given to other positive states such as a sense of meaning in life, and to negative states
including anxiety and depression. Second, current knowledge about the effectiveness of proso-
cial action is based predominately on small-sample studies that are likely underpowered to
detect effects, and post-hoc efforts to correct for this fact suggest that the true effects of proso-
cial acts on emotions might be smaller than previously supposed [19,20]. It thus remains
unclear 1) how extensive and 2) how large the effects of prosocial behavior are, both of which
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have direct implications for its attractiveness as a treatment option. This study will address
both of these challenges by examining the effect of prosocial behavior on two indicators of
emotional well-being (happiness and belief that one’s life if valuable) and mental health (anxi-
ety and depression) during a three-week intervention in a large online sample with sufficient
power to detect effects. Because lasting effects have considerable practical appeal, we focus in
particular on whether effects persist both throughout the intervention period and at a five-
week follow-up.

Prosocial behavior’s effects on emotional well-being and mental health

Doing good feels good. In the last several decades, this simple maxim has been placed under
scientific scrutiny and accumulated a sizable body of evidence that attests to its veracity. Two
recent meta-analyses found that prosocial activities produce a small positive effect on “emo-
tional well-being”—a catch-all term that includes happiness, eudaimonic well-being, positive
affect, psychological flourishing, and the absence of negative emotions [17,21]. Prosocial
effects have been observed among children as well as adults and in samples across the world
[17,22-27]. Aknin et al. [22] speculate the “warm glow” of giving might be a universal compo-
nent of human psychology.

The emotional benefits of giving suggest that prosocial acts can be used in interventions to
improve mental health. However, the practical utility of prosocial behavior depends on its
effectiveness relative to other possible activities. We propose that people who are suffering
from low levels of positive emotion and/or high levels of negative emotion often default to
doing nothing—that is, they continue to perform routine daily activities that are affectively
neutral but neglect to engage in activities intended to improve their emotional well-being.
Alternately, they try to improve their mood by engaging in personally enjoyable activities
intended to gratify their own emotional needs. We accordingly suggest that the practical utility
of prosocial behavior is directly tied to its ability to enhance emotional well-being and relieve
mental distress relative to these comparison points.

Below, we outline theoretical expectations for the effects of prosocial behavior on happiness,
sense of meaning, depression, and anxiety.

Happiness. Work to date indicates that prosocial behaviors produce greater emotional
well-being relative to a neutral or no action control condition [13,28,29]. This may be because
prosocial acts fulfill basic psychological needs for autonomy, competence, and relatedness
[30,31], or possibly a need for morality [32]. Kind acts might also prompt positive thoughts
and additional positive behaviors that further enhance well-being [11,33]. Although the mech-
anisms underlying prosocial effects on happiness are still being established, the basic relation-
ship appears robust. We accordingly hypothesize that prosocial acts will increase happiness
relative to affectively neutral acts (Hypothesis 1a).

Prosocial behavior may also have advantages over self-focused acts of personal gratification.
Common wisdom suggests that self-gratification should generate positive emotions, and exist-
ing research bears this out [34-36]. However, studies of prosocial acts indicate that prosocial
behaviors produce greater gains in positive emotion than self-focused actions. For example,
those who give to others instead of themselves report higher rates of happiness, regardless of the
amount of money or size of the gifts involved, and regardless of the source of the funds [37-40].
Similarly, those who perform kind acts for others enjoy greater emotional well-being than those
engaging in self-focused acts [13]. The greater emotional benefits of prosocial purchases, in par-
ticular, might reflect the fact that money spent on experiences tend to produce larger and lon-
ger-lasting gains in happiness than material purchases [41,42]. Prosocial spending effects could
accordingly arise because they produce positive experiences rather than the acquisition of
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material goods. Another possibility is that individuals performing personally enjoyable acts
might see themselves as self-indulgent, leading to mixed emotions—enjoyment from the self-
gratification, but also negative emotions like guilt from a perceived sense of selfishness [43,44].
Regardless of the underlying mechanisms, we suggest that prosocial acts will increase happiness
relative to self-focused acts intended to gratify personal emotional needs (Hypothesis 1b).

Sense of meaning. Humans have a desire to perceive and preserve meaning in life [45,46].
Meaning in life can be divided into (at least) three aspects: coherence (life makes sense), purpose
(direction and goals in life), and significance (life is valuable and worth living) [47,48]. While
there are reasons to suppose that prosocial action might influence any of these aspects, we focus
on significance because we suspect that evaluations of one’s life are more responsive to changing
life circumstances—such as those brought on by the COVID-19 pandemic—than are the beliefs
that allow individuals to make sense of life, or the long-term goals they hold. Additionally, far
less research has examined significance, making the need to understand it more acute [47].

According to Baumeister [49], people find a sense of meaning when they believe that their
actions are “right and good and justifiable” (p. 36). Meaning might also arise from the sense of
belonging that accompanies positive social connections [47,50,51]. Prosocial acts could gener-
ate a sense of meaning through either mechanism: they are widely considered to be “right and
good”, and they could initiate positive interactions that lead to lasting social connections.

Empirical evidence linking prosocial acts to meaning in life is limited, but consistent with
these claims. For example, recent studies by Van Tongeren, Green, Davis, Hook and Hulsey
[52] found that engaging in altruistically motivated prosocial behavior is associated with greater
meaning in life. These studies used undergraduate student samples, but the same effects have
been found in the few studies that have examined adult samples [53,54]. Although a close exam-
ination of these studies reveals that they predominately examined purpose in life rather than sig-
nificance, the positive correlation between these two aspects suggests that significance will
respond to prosocial actions in similar ways [55]. We therefore hypothesize that prosocial acts
will increase a sense that one’s life has value relative to affectively neutral acts (Hypothesis 2a).

Self-focused acts are unlikely to offer the same benefit. Although these behaviors can pro-
duce positive emotions, we suspect that they will not typically be viewed as “right and good.”
More often, they will be perceived as morally neutral or even morally suspect to the extent that
they are seen as selfish. Self-focused behaviors are also unlikely to lead to interpersonal connec-
tions that foster a sense of meaning in life, nor to a sense of attachment to something greater
than oneself, which would seem to require attending to concerns beyond the self. We therefore
hypothesize that prosocial acts will increase a sense that one’s life has value relative to self-
focused acts intended to gratify personal emotional needs (Hypothesis 2b).

Depression. There are several reasons to expect that prosocial behavior will reduce
depressive symptoms. Raposa and colleagues [56] argue that engaging in prosocial behavior
can offset the impact of daily life stress on negative affect, which is a hallmark of depression.
Depressed individuals also frequently hold negative views of themselves, such as the belief that
they are unworthy or ineffective [57]. Prosocial actions could alleviate such judgments by shift-
ing attention away from the self and towards the needs of others. Acts of personal gratification
are unlikely to have this effect because they direct focus toward the self. Moreover, research
suggests that symptoms of depression include increased interpersonal sensitivity and fear of
social disapproval, both of which might prompt difficulty in interacting with others [58,59].
Engaging in acts of kindness towards others may lessen such concerns. Indeed, some evidence
suggests that prosocial behaviors promote social integration and bonding with others [60],
which may in turn prompt reciprocal supportive acts that could alleviate fears and reduce
depression [61]. Self-focused acts might not confer this benefit because they often occur in iso-
lation and are unlikely to prompt positive reciprocating behavior from others.
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A handful of studies provide initial evidence that prosocial acts reduce depressive symp-
toms. Two studies indicate that individual who regularly engage in kind acts feel better on
days when they help strangers [56] or friends [62]. A large cross-national study further found
that those who volunteered reported lower levels of depression than those who did not [63]. In
two experimental studies, engaging in kind or compassionate acts decreased depression rela-
tive to those in an affectively neutral control condition. These benefits persisted from one
month to six months following the end of the intervention [64,65]. Given existing evidence
and the theoretical considerations offered above, we hypothesize that prosocial acts will reduce
depression relative to both affectively neutral acts (Hypothesis 3a) and self-focused acts intended
to gratify personal emotional needs (Hypothesis 3b).

Anxiety. Prosocial acts could also reduce anxiety. Taylor, Lyubomirsky, and Stein [66]
noted that positive emotions can reduce the physiological and psychological impact of nega-
tive emotions and argued that positive emotions might therefore be an effective treatment
for depression and anxiety. Using a sample of individuals suffering from depression or anxi-
ety, they found that those who engaged in positive activities—including prosocial acts—
experienced significant improvements in levels of anxiety and depression compared to a
wait-list control group. Similar results have been found in other samples of anxious individ-
uals. In these studies, individuals who performed kind acts saw improvements in anxiety
and a reduction in social avoidance, an anxiety-related behavior [10,67,68]. In contrast,
self-focused behavior has been associated with increases in anxiety over time [69]. This may
be because self-focused acts can elicit negative emotional reactions such as anxiety, sadness,
or guilt if individuals believe that they should not be focusing on themselves or using valu-
able resources to satisfy their own desires [13,44]. Existing evidence therefore suggests that
prosocial acts can reduce anxiety and might be more effective at doing so than self-focused
acts. We therefore hypothesize that prosocial acts will reduce anxiety relative to both affec-
tively neutral acts (Hypothesis 4a) self-focused acts intended to gratify personal emotional
needs (Hypothesis 4b).

The foregoing discussion suggests that there are both theoretical and empirical reasons to
believe that prosocial behavior will enhance emotional well-being and improve mental health.
However, in several key regards the evidence for prosocial effects is still quite thin. There are
relatively few studies linking prosocial behavior to sense of meaning, depression, and anxiety,
for instance, and what studies do exist often use undergraduate students or samples selected
for depression or anxiety. It is therefore unclear how robust and generalizable these results are.
Further, studies of prosocial effects likely overestimate effect sizes due to their reliance on rela-
tively small sample sizes (e.g., N per condition < 100) [19,70]. When studies are sufficiently
powered, effect sizes can be much smaller [43, see also 24]. Our study addresses this evidence
gap by estimating the effects of kind acts on happiness, sense of meaning, depression, and anx-
iety in a sample that is large enough to detect even modest effects.

Establishing the range and effectiveness of prosocial acts is an important first step in deter-
mining their possible therapeutic applications. However, some work suggests that improving
well-being through positive activities (including prosocial behavior) requires considerable
intentionality and effort [71]. A person’s ability to muster this effort could depend on the
extent to which they must deal with additional life challenges. Additionally, the loss or restruc-
turing of social relationships brought on by COVID-19 countermeasures might lead individu-
als to perform acts that are less likely to build relationships, which in turn might diminish their
emotional effects [72] [but see 18]. In either case, the implication is that those most affected by
the COVID-19 pandemic might be least capable of benefiting from prosocial behavior. To test
this, our study examines whether any observed effects differ depending on how severely indi-
viduals were affected by the pandemic.
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Table 1. Design table.

Question

Does prosocial
behavior increase
happiness?

Does prosocial
behavior increase
the sense of
meaning in life?

Does prosocial
behavior reduce
depression?

Does prosocial
behavior reduce
anxiety?

Hypothesis

la. Prosocial acts will
increase happiness relative to
affectively neutral acts.

1b. Prosocial acts will
increase happiness relative to
self-focused acts intended to
gratify personal emotional
needs.

2a. Prosocial acts will
increase a sense of meaning
relative to affectively neutral
acts.

2b. Prosocial acts will
increase a sense of meaning
relative to self-focused acts
intended to gratify personal
emotional needs.

3a. Prosocial acts will reduce
depression relative to
affectively neutral acts.

3b. Prosocial acts will reduce
depression relative to self-
focused acts intended to
gratify personal emotional
needs.

4a. Prosocial acts will reduce
anxiety relative to affectively
neutral acts.

4b. Prosocial acts will reduce
anxiety relative to self-
focused acts intended to
gratify personal emotional
needs.

https://doi.org/10.1371/journal.pone.0272152.t001

Materials and methods

Table 1 summarizes key design elements of the study. Refer to the relevant sections of the man-
uscript for additional details and justifications of study procedures. Procedures followed this
study’s pre-registered protocol (available at https://doi.org/10.1371/journal.pone.0245865, see
also trial NCT04517006 on ClinicalTrials.gov), with the few deviations clearly noted. All mate-
rials to reproduce this study’s results are available at https://osf.io/63yg9/.

Ethics information

This study has been approved by the [name of ethics body redacted to allow double-blind peer
review]. Informed consent was obtained from all research participants prior to beginning the
study. Participants were paid for each component of the study that they completed. The com-
pensation rate for each component was calculated based on its anticipated completion time,

Sampling plan Analysis Plan Interpretation given to
different outcomes
Sample: Canadian and American Analysis: four random intercept Hypothesis 1a, 2a, 3a, and
respondents from Amazon’s Mechanical models of the form: 4a confirmed if:
Turk. Yit=WttVaZit it E;y
where y;, is the outcome of interest for: for:
Design: beth:en subjects; respondents. (haPpiness, Valu.ed life, depression, or happiness, depression,
randomly assigned to complete prosocial | anxiety), and z; includes both p valued life anxiety
acts, self-focused acts, or track activities 3 | (prosocial acts condition) and s
days/week for 3 weeks (self-focused acts condition). The Yy >0 7p1 <0
effects of interest are: Yp2 >0 Tp2 <0
Measurement intervals: Respondents ¥pe: the effects of p at each time Tp3 >0 Tp3 <0
report activities on the three study days point ¢ ps >0 ps <0
each week, and report happiness, valued 7« the effects of s at each time point ¢
life (an aspect of sense of meaning), We will test all effects using Wald Hypothesis 1b, 2b, 3b, and
depression, and anxiety at baseline, at the | tests. 4b confirmed if:
end of weeks 1, 2, 3, and at follow-up
(week 5).
for: for:
Target Sample size: 360 per condition x 3 happiness, depression,
conditions = 1080, based on a power valued life anxiety
analysis targeting 95% power (a = 0.05,
2-tailed tests) Tp1 > V51 Tp1 <7s1
Yp2 > ¥s2 Yp2 < 7Vs2
Sampling strategy: Tp3 > Vs Tp3 <7s3
« sample in batches so sampling rate can be Yps > Yss Yps < Vs
adjusted to hit target sample size - adjust
based on observed attrition We will count a hypothesis
« prevent responses from suspicious IP as confirmed if the
addresses associated parameter is
« replace responses that meet our data statistically significant at
exclusion criteria p < 0.05. Note that
hypotheses might be

confirmed at some time
points but not others.
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with a target pay rate of $14 CAD per hour (Ontario’s minimum wage). Study components
included a baseline survey (15 min), nine daily surveys (3 min/each), and four follow-up sur-
veys. The follow-up surveys were expected to take 10 minutes, but we calculated pay rates
based on 10 minutes (survey 1), 12.5 minutes (surveys 2 and 3), and 15 minutes (survey 4) to
discourage attrition. In total, participants could earn $21 CAD ($16 USD) if they completed all
components of the study.

Design

We examined the effects of prosocial behavior using a 3-week experimental intervention, fol-
lowed by a follow-up assessment at 5 weeks. Tracking respondents over a 5-week period pro-
vides insights into how durable prosocial effects are. This intervention was embedded in a
larger survey intended to address multiple questions regarding prosocial behavior and the
COVID-19 pandemic. We focus solely on those parts of the survey relevant to the current,
pre-registered intervention below.

The study design is shown in Fig 1. At baseline we measured participants’ emotional well-
being and mental health. Emotional well-being was assessed using happiness and feeling that
one’s life is valuable, which is a facet of sense of meaning in life [55]. Mental health was mea-
sured as depression and anxiety. At the end of the baseline survey, we randomly assigned par-
ticipants to one of three experimental conditions (using the randomization feature in
Qualtrics survey software; between subjects design; respondents were blind to other condi-
tions). In each condition, respondents were asked to perform certain types of behaviors for the
first three days of each week. There are several reasons we chose to assign behaviors on the
first three days each week. First, it represents a compromise between existing study designs
that ask respondents to perform acts every day, and those that ask them to perform multiple
acts on a single day. Prosocial effects have been found using both study designs. We also
believed that a three-times-a-week approach would be less burdensome for respondents and
therefore increase study compliance. Keeping the acts on consecutive days (i.e., the first three
days of each week rather than any three days) should have made it easier for respondents to
remember what to do and simplified survey administration.

One possible concern is that the effect of our intervention had worn off by the time we
assessed our outcomes at the week’s end, particularly since our models control for baseline lev-
els of these variables. However, assessing effects at a delay is consistent with our aim to deter-
mine whether prosocial acts can make lasting contributions to mental health and emotional
well-being. Further, specifying that respondents perform acts on the first three days of each
week makes it clear when respondents were performing prosocial acts, making it easier to
judge whether effects really do last over the course of several days.

For our experimental conditions, one group of participants was asked to perform at least
one prosocial act each day. This was our prosocial intervention condition. We compared these
respondents to two control conditions. In our neutral control condition, we asked respondents
to keep track of their daily activities, a task which we expected to be affectively neutral.
Another group was instructed to perform a personally enjoyable act each day. We expected
this self-focused condition to produce positive emotions, but consistent with past research we
suspected that it would be less effective at doing so than our prosocial intervention. A full list
of experimental prompts for each of our three experimental conditions can be found in 52
Appendix of the Supporting Information.

Respondents were drawn from Amazon’s Mechanical Turk and contacted using that plat-
form’s built-in messaging capabilities for the first three days each week and asked to report
what they did. At the end of weeks 1, 2, and 3 they completed a longer survey that repeated the
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Baseline

Administered baseline
survey (n = 1149)

A

Excluded (n = 41)

& Opted out of full study

\4

(n=15)

A4

Replaced respondents

Randomized (n = 1234)

A

(n=141)
\ 4
y v v
Condition: Condition: Condition:
neutral acts self-focused acts prosocial acts
(n = 400) (n = 423) (n =41 1)

Repeat each week
for weeks 1-3

Respondents reported

acts performed for the

first three days of each
week

Respondents reported

acts performed for the

first three days of each
week

Respondents reported

acts performed for the

first three days of each
week

4

4

A

End of week survey
Respondents reported
mental health and
emotional well-being

End of week survey
Respondents reported
mental health and

emotional well-being

End of week survey
Respondents reported
mental health and
emotional well-being

\4

A4

A4

End of
week 5

Follow-up survey (n = 245)

Follow-up survey (n = 273)

Follow-up survey (n = 257)

Respondents reported
mental health and
emotional well-being

Respondents reported
mental health and
emotional well-being

Respondents reported
mental health and
emotional well-being

Attrition (n = 155)

Attrition (n = 150)

Attrition (n = 154)

A4

A

A

Analyzed (n = 340)
includes all who
completed at least one
daily and one end of
week survey

Analyzed (n = 365)
includes all who
completed at least one
daily and one end of
week survey

Analyzed (n = 347)
includes all who
completed at least one
daily and one end of

week survey

Fig 1. Flowchart of study procedures.
https://doi.org/10.1371/journal.pone.0272152.g001
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same measures of emotional well-being and mental health used at baseline. At this point the
intervention was complete. We recontacted respondent two weeks later (at the end of week 5)
to assess whether the intervention had a lasting effect on mental health and emotional well-
being. This final survey also included a measure of whether or not respondents continued
their assigned behaviors following the end of the intervention. This measure might be useful
for explaining any lasting effects in exploratory analyses.

Measures

Experimental condition. Experimental conditions were coded using indicator variables
for the prosocial intervention and self-focused conditions, with the neutral control as the refer-
ence category.

We used two commonly used indicators of mental health: depression and anxiety.
Depression. Depression was measured using the well-established 8-item short-form of
the Centre for Epidemiological Studies-Depression Scale (CES-D) [73]. We asked respondents

to report how often in the past week they (1) felt depressed, (2) felt that everything was an
effort, (3) felt that sleep was restless, (4) felt happy (reverse coded), (5) enjoyed life (reverse
coded), (6) felt lonely, (7) felt sad, and (8) could not get going. Responses were scored where 0
= “rarely or none of the time,” 1 = “some of the time,” 2 = “a moderate amount of time,” and 3
= “most or all of the time.” All items were summed to produce a final score. Consistent with
past work, this scale had high alpha reliability scores: paseline = 0.91; Oyeekr = 0.925 Qrpeerr =
0.91; Gyees = 0.91; Oyeers = 0.91 [74,75].

Anxiety. We used the Hospital Anxiety and Depression Scale—Anxiety (HADS-A)
scale to measure respondent anxiety, which is both commonly used and well-validated [76].
This is a 7-item scale that asks respondents how often in the past week they: (1) felt tense or
wound up, (2) got a frightened feeling as if something awful was about to happen, (3) had
worrying thoughts go through their mind, (4) got a frightened feeling like butterflies in the
stomach, (5) felt restless as if they had to be on the move, (6) had a sudden feeling of panic,
and (7) could sit at ease and feel relaxed (reverse coded). To ensure consistency with our
measure of depression, responses were coded where 0 = “rarely or none of the time,” 1 =
“some of the time,” 2 = “a moderate amount of time,” and 3 = “most or all of the time.” All
items were summed to produce a final score (paseline = 0-87; Ayeek1 = 0.88; Uyyeer2 = 0.86;
Cyeercs = 0.89; Cyeers = 0.88).

Both depression and anxiety were coded so that higher scores indicate greater levels of
mental distress.

We also used two indicators of broader emotional well-being: subjective happiness and the
sense that one’s life is valuable, which is a subset of the broader concept of a sense of meaning
in life [55].

Subjective happiness. We used the well-validated Subjective Happiness Scale [77]. The

items are: (1) “In general, I consider myself .” Responses options run from 1 = “not a
very happy person” to 7 = “a very happy person.” (2) “Compared to most of my peers, I con-
sider myself ” with response options from 1 = “less happy” to 7 = “more happy.” (3)

“Some people are generally very happy. They enjoy life regardless of what is going on, getting
the most out of everything. To what extent does this characterization describe you?” (1 = “not
atall” to 7 = “a great deal”). (4) “Some people are generally not very happy. Although they are
not depressed, they never seem as happy as they might be. To what extent does this characteri-
zation describe you?” (1 = “not at all” to 7 = “a great deal”; reverse coded) These four items
were averaged into a scale ranging from 1-7, where higher scores indicate greater subjective
happiness (opaseline = 0-92; Oeelr = 0.92; Aeelz = 0.93; Ayeets = 0.94; Qeers = 0.94).
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Valued life. We measured individual perceptions of whether one’s life has significance
and value using the valued life subscale developed by Morgan and Farsides [55]. This measure
consisted of the average of the following four items: (1) “My life is worthwhile,” (2) “My life is
significant,” (3) I really value my life,” and (4) I hold my own life in high regard.” In each
instance, response options ran from -3 = “strongly disagree” to 3 = “strongly agree” (Ofpaseline =
0.94; yeer1 = 0.94; Oyeekr = 0.94; Ohyyeecs = 0.95; Oypeers = 0.96). Steger et al. [78] also offer a
widely used meaning in life scale, but this scale only measures the coherence and purpose
aspects of meaning in life and not the value a person places on his/her life.

Our measures of depression, anxiety, happiness, and valued life are designed to capture rel-
atively stable experiences of mental health and well-being rather than short term fluctuations.
This is consistent with our aim to determine whether prosocial acts can produce long-term
changes in these constructs. All non-dichotomous variables were standardized prior to analy-
sis, making it possible to directly compare the size of experimental effects across outcomes.
(Note that in the study protocol we failed to mention that dichotomous variables—the experi-
mental condition indicators—would not be standardized).

Sampling plan

Respondents were recruited from Canada and the United States using Amazon’s Mechanical
Turk (MTurk). A short description of the study was posted to the MTurk website. Potential
respondents (registered MTurk workers) could click to read a longer study description (see S1
Appendix in the Supporting Information for recruitment materials). Those interested could
then proceed to the study. The study was open to all adults (age 18 and above).

Research indicates that anywhere from 5% to 25% of responses collected using MTurk offer
low quality data [79,80]. Many of these responses come from respondents using virtual private
servers (VPS) to access surveys they are not qualified for. Data quality can be substantially
improved by blocking VPS users from taking surveys using techniques such as geolocation
and IP address screening [79,81]. Accordingly, we collected data using the MTurk interface
offered by CloudResearch which offers several data-quality safeguards [82]. In particular, we
blocked participants that came from suspicious geocode locations (locations known or
strongly suspected to be fraudulent) or that came from duplicate IP addresses. We informed
all potential respondents that we were blocking VPS users so that legitimate respondents who
might otherwise use a VPS had the option of deactivating their VPS and accessing the survey.
As added precautions, we also used CloudResearch to filter out respondents whose IP
addresses did not originate in the United States or Canada, and to block participants who had
previously failed CloudResearch’s quality checks.

We were interested in the effects of prosocial acts on happiness, a sense that one’s life has
value (valued life), depression, and anxiety. Few studies have examined the effects of prosocial
behavior on valued life, depression, or anxiety. We therefore based our power calculations on
studies of prosocial acts and happiness (including positive emotions). We drew estimates of
effect sizes and sample sizes from a recent meta-analysis of prosocial behavior and emotions
[17]. These estimates included the effects of prosocial acts compared to both neutral and self-
focused behaviors. We excluded from consideration any effects from studies that sampled chil-
dren or that used psychological flourishing as the outcome (as psychological flourishing is a
broader concept than happiness). This left us with 37 effects.

Published studies of prosocial behavior likely suffer from small-sample bias [19]. To obtain
a more accurate effect size for power calculations, we therefore used the “TOP10” heuristic
proposed by Stanley et al. [83]. The TOP10 calculation is the average of the effect sizes in the
top 10% of studies, where rankings are based on the reliability of the results. We used sample
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size as an indicator of study reliability. Applying TOP10 gave us 3.57 effects, which we rounded
up to 4 to capture greater variety. These effects are: d = 0.08, 0.30, 0.20, and 0.18 [13,65,84].
The average of these four effects is d = 0.19. This is very similar to the estimate White et al. [19]
give in their small-sample adjusted re-analysis of positive activity interventions (r = 0.10,
which corresponds to d = 0.20).

We performed a power analysis to determine the necessary sample size to detect an effect
size of d = 0.19 with 95% power (see supplemental files at https://osf.io/63yg9/ for more
details). As described more fully below, our main analyses included controls for baseline levels
of all outcome variables. We assumed that these variables would account for at least 50% of the
variance in our outcomes, indicating a need for N = 357 or approximately 360 respondents per
condition. The reasonableness of this assumption is indicated by large bivariate correlations
between baseline and follow-up measures of emotional well-being and mental health in several
studies. For example, Mongrain et al. [65] found that happiness measures correlated at 0.86
and depressive symptoms at 0.68 after one week. This indicates that the baseline measure of
happiness alone would account for 0.86> = 74% of the variance in happiness one week later,
and that baseline depression would account for 0.68” = 46% of the variance in depression one
week later. Further, baseline happiness correlated with week 1 depression at -0.64, while base-
line depression correlated with week 1 happiness at -0.63. This suggests that adjusting for base-
line measures of both happiness and depression would almost certainly explain even more
variation in week 1 measures. See studies such as Proyer et al. [85] and Manthey et al. [86] for
similar correlations using different time frames. We expected a 30% attrition rate after baseline
which means that we planned to sample 360/0.7 = 514 per condition [87].

We posted the baseline survey in two batches (January 2021). The first batch contained
half the target sample (N = 771), and was used to gauge the attrition rate (see data exclusion
criteria below). Attrition was low (3%), so we adjusted the sample size of the second batch
down (to 350) to try and capture at least 350 respondents per experimental condition. To be
clear, our stopping rule for recruiting sample participants did not require estimating any of
the effects of interest in the study (i.e., it did not depend on the anticipated effect size). The
only factor was whether we had obtained a sufficient number of respondents in each experi-
mental condition.

We planned to begin sampling on a Sunday and repeat our sampling procedure each week
if needed to obtain a sufficient sample. However, we obtained enough respondents the first
day, so repeated sampling was not necessary. We did recruit a second sample (February 2021),
but that was to replace respondents who had been excluded from the original sample, as
described below.

Data exclusion criteria. Per our protocol, we excluded respondents from the study if any
of the following applied:

1. A respondent completed the baseline study unrealistically quickly. We measured response
speed using the average number seconds spent on each survey item (seconds per item, or
SPI). Following Wood et al. [80], we judged a response to be unrealistically fast if its SPI
value was less than 1. SPI calculations excluded optional items.

2. Arespondent did not complete at least half of the items in the baseline survey.

3. Arespondent provided off-topic, non-sensical (e.g., random or gibberish words), or non-
English responses to an open-ended question in the baseline survey. The open-ended ques-
tion followed a dictator game (that is not part of the pre-registered portion of the study)
and asked respondents what they hoped to accomplish by acting as they did during the dic-
tator game. The specific nature of this question made it straightforward to detect off-topic

PLOS ONE | https://doi.org/10.1371/journal.pone.0272152  July 28, 2022 11/30


https://osf.io/63yg9/
https://doi.org/10.1371/journal.pone.0272152

PLOS ONE

Prosocial behavior, emotional well-being, and mental health

responses. A comment had to be judged as off-topic, non-sensical, or non-English by two
members of the research team to be excluded.

4. Arespondent did not agree to continue with the study when asked if they wish to continue
taking part in the study at the end of the baseline study, or in private correspondence with
the researchers.

5. A respondent completed the baseline study using an IP address from outside Canada or the
United States, or that appeared to originate from a VPS or other suspicious source. The
CloudResearch platform should have prevented these respondents from beginning the sur-
vey so we did not actively check location or VPS use. We included this exclusion criterion
mainly as a precaution.

6. Technical difficulties prevented a respondent from completing the baseline study.

Because obtaining sufficient power to detect effects is a central aim of this study, we planned
to replace respondents who were removed for reasons 1-5 in a rolling fashion. We excluded 56
respondents based on these criteria (see Fig 1). In the case of technical failure (#6), we planned
to to resolve the issue and administer the baseline survey to the same participant if possible.
However, this never occurred during the study.

Attrition during the study. We counted a respondent as having dropped out of the study
if s/he failed to complete three surveys in a row (e.g., three daily surveys, two daily surveys and
an end of week survey). We assessed attrition each week and did not send additional surveys
to respondents who dropped out. We assessed attrition following each end of week survey,
with one exception. Through an oversight we failed to examine attrition immediately following
the first end of week survey, and instead assessed attrition several days into the 2" week. We
retained several respondents who should have been eliminated following the end of week 1
survey but who began participating during the 2" week.

Respondents who dropped out were replaced unless they had completed at least one daily
survey and one end-of-week survey. There were two reasons for this. First, this approach kept
the costs of the study predictable. Second, with some data for both daily and end of week sur-
veys the full-information maximum likelihood missing data handling we employed allowed us
to recover some of the power lost through sample attrition. We originally planned to replace
respondents each week but realized that it would be much simpler to simultaneously replace
any respondent who had been excluded for any reason (i.e., based on the above exclusion crite-
ria or through attrition). Accordingly, we drew a second sample about one month after recruit-
ing original sampe (N = 179). Of this sample, 8 opted out of the full study and 30 were
excluded, leaving 141 additional respondents to supplement the original sample (see Fig 1).

Baseline descriptive information for the final sample can be found in S6 Appendix.

Statistical analysis plan

Our goal is to determine the effects of acting prosocially on happiness, valued life, depression,
and anxiety. Each of these outcomes was measured at baseline, and at 1, 2, 3, and 5 weeks.

Past work has often assessed the effectiveness of prosocial interventions using t-tests or
ANOVAs. However, these methods are inefficient when data exist that can explain a substan-
tial amount of the variance in the outcome. Our data contain baseline measures of all out-
comes, which we expected to be highly related to our outcomes at all time points, and
consequently capable of increasing the efficiency of our estimates. We therefore included base-
line measures of all outcome variables in each of our models.
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We also assessed the level of compliance with experimental instructions. At the end of week
three, respondents were asked to indicate how often they reported behaviors that they did not
actually perform, and to indicate how much effort they put into performing acts that were
beyond what they normally do (see S5 Appendix). After completing data collection but prior
to conducting analyses, we examined whether compliance with experimental instructions var-
ied across experimental conditions using chi-squared tests. Respondents did not vary across
conditions with regard to how often they reported behaviors that they did not actually perform
(%2 = 9.55, p = 0.298), but they did vary with respect to how much effort they put into their
tasks (2 = 366.02, p < 0.001). At first glance this is unsurprising—after all, respondents in the
neutral acts control condition were instructed to not alter their routine and simply report their
behavior. However, the pattern persisted when just considering those assigned to the prosocial
and self-focused acts conditions () = 36.47, p < 0.001), with effort generally lower among
those in the prosocial condition. Among these respondents, 54.5% reported that they never or
occasionally tried to do something beyond what they normally do, compared to 32.2% in the
self-focused condition. Per our pre-registration, we therefore included the amount of effort as
a continuous control in analyses. However, we realized that the topmost category— “other”—
was not appropriately captured by this control strategy, so we added a binary control to the
model marking those few respondents who selected this option (N = 8). This was not part of
the pre-registration but seemed a prudent precaution.

For each outcome, we estimated a random intercept model. Random intercept models
adjust for the fact that each respondent contributes multiple data points to the analysis. These
models are of the form:

Vi = M+ 7,2+ 0+ &,

Here y;; is the outcome variable that varies over both individuals (i) and time points (¢). In this
case, t could take on values of 1, 2, 3, and 5 indicating data from weeks 1, 2, 3, and 5. g, is an
intercept that is allowed to vary over time, and 7y, are the coefficients of the variables z; that are
allowed to differ at each time point. The z; themselves are time-constant variables and so differ
only between individuals. In this study z; included indicators for which experimental condition
respondents were assigned to as well as controls for baseline measures of all mental health and
emotional well-being variables. ¢; allows the intercept for each individual to vary, and €;,is a
residual term that varies over both individuals and time.

We estimated all random intercept models using structural equation modeling (SEM) soft-
ware [88]. This allowed us to use full-information maximum likelihood (FIML) to adjust for
missing data in all analyses [89]. As an example, Fig 2 displays the random intercept model for
depression shown in SEM form (controls, intercepts, and errors not shown). The v,’s are the
effects of the prosocial intervention, and the y,’s are the effect of the self-focused condition.
This model is maximally flexible, estimating a unique effect of each condition at each time
point. This is roughly equivalent to estimating a t-test at each time point, but with the added
power afforded by our control variables. Analogous models can be drawn for the remaining
outcome variables. Our study hypotheses were evaluated by formally testing and comparing
the coefficients from these models.

Table 2 lists the hypotheses we tested for each outcome, and how those hypotheses map
onto the model. To interpret the hypothesized direction of effects, recall that a beneficial effect
means greater emotional well-being and fewer mental health challenges. We tested all hypothe-
ses using Wald tests (i.e., the tests on individual coefficients, or post-estimation linear hypothe-
sis tests).
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Fig 2. Example of a random intercept model as a structural equation model. Control variables, intercepts, and errors not shown for clarity.

https://doi.org/10.1371/journal.pone.0272152.9002

We counted a hypothesis as confirmed if the associated parameter was statistically signifi-
cant at p < 0.05. Note that in this approach hypotheses might be confirmed at some time
points but not others (e.g., prosocial actions might have an effect on depression at week 1 but
not at weeks 2, 3, or 5). While we acknowledge the possibility that effects might differ over
time, we did not build predictions about changes over time into our hypotheses. This is consis-
tent with the existing literature that has found prosocial effects following interventions of one
to six weeks, and some work showing that these effects appear quickly and remain relatively
constant over time [13].

We planned to conduct all analyses in Stata version 16 but switched to using R (version
4.0.3) with RStudio (version 1.4.1103) prior to conducting any analyses to take advantage of
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Table 2. Hypotheses for testing intervention effects.

Hypothesis Confirmed if. . .

for valued life, happiness for depression, anxiety
prosocial acts > neutral acts Yp1 >0 Yp1 <0

Yp2 > 0 Yp2 < 0

Vp3 >0 Vp3 <0

Yps >0 Vps <0
prosocial acts > self-focused acts Yp1 > Vsl Yp1 < Ys1

yp2 > Vs2 7p2 < Vs2

7p3 > Vs3 7p3 <Vs3

VpS > Yss5 7/p5 < Ys5

https://doi.org/10.1371/journal.pone.0272152.t1002

the powerful R markdown language for creating replication files with mixed commentary and
code. SEM models were estimated using the lavaan package (version 0.6-7).

Results

Table 3 presents the results of our planned hypothesis tests. Effects were consistently of negligible
magnitude and non-significant at the p < 0.05 level. Thus, we failed to confirm Hypotheses la-
4a, and 1b-4b. Our pre-registered analyses give no evidence that prosocial acts reduce depression
and anxiety, nor do they improve happiness and a sense that one’s life if valuable compared either
to self-focused acts or a neutral acts control condition consisting of reporting routine behaviors.

Table 3. Effects of prosocial behavior condition on depression, anxiety, happiness, and valued life.

Prosocial vs. Control Prosocial vs. Self-Focused
Week Estimate SE P 95% CI Estimate SE p | 95% CI

Depression

1 0.030 0.045 0.513 (-0.059, 0.119) 0.040 0.041 0.331 (-0.040, 0.119)

2 0.071 0.047 0.131 (-0.021, 0.164) 0.051 0.042 0.225 (-0.032, 0.135)

3 0.017 0.046 0.705 (-0.073, 0.108) 0.023 0.042 0.587 (-0.059, 0.105)

5 -0.006 0.052 0.913 (-0.108, 0.097) 0.043 0.047 0.353 (-0.048, 0.134)

Anxiety

1 0.014 0.052 0.780 (-0.087, 0.116) 0.005 0.046 0.912 (-0.086, 0.096)

2 -0.046 0.056 0.411 (-0.156, 0.064) -0.043 0.050 0.386 (-0.142, 0.055)

3 -0.027 0.055 0.627 (-0.134, 0.081) -0.027 0.050 0.591 (-0.124, 0.071)

5 0.002 0.060 0.980 (-0.116, 0.119) -0.017 0.053 0.745 (-0.122, 0.087)
Happiness

1 -0.037 0.037 0.322 (-0.110, 0.036) -0.013 0.033 0.686 (-0.079, 0.052)

2 -0.008 0.038 0.829 (-0.083, 0.066) 0.022 0.034 0.525 (-0.045, 0.088)

3 -0.052 0.036 0.145 (-0.122, 0.018) -0.015 0.032 0.636 (-0.079, 0.048)

5 -0.017 0.040 0.666 (-0.095, 0.060) 0.018 0.035 0.602 (-0.051, 0.088)
Valued life

1 -0.045 0.043 0.302 (-0.130, 0.040) 0.040 0.039 0.303 (-0.036, 0.116)

2 0.024 0.044 0.589 (-0.062, 0.109) 0.018 0.039 0.645 (-0.059, 0.095)

3 0.004 0.040 0.928 (-0.075, 0.082) 0.067 0.036 0.065 (-0.004, 0.138)

5 0.034 0.046 0.467 (-0.057, 0.125) 0.036 0.042 0.385 (-0.045, 0.117)

Note: Estimates are coefficients from random intercept models fit to each outcome and are allowed to vary across weeks of the study. Models controlled for baseline

measures of all outcomes as well as the effort respondents reported putting into performing behaviors. The prosocial acts condition was compared to both the neutral

acts (control) and self-focused acts conditions, and effects are standardized mean differences. N = 1052. All coefficient tests are two-tailed. Effects with p < 0.05 are

bolded.

https://doi.org/10.1371/journal.pone.0272152.t1003
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Planned exploratory analyses

Per the protocol, we also assessed whether results differ for those who are more or less affected
by the COVID-19 pandemic. We first investigated how much respondents reported (at base-
line) that the pandemic had impacted their family life, non-family social life, employment, lei-
sure time, and financial situation. These items formed a coherent scale (o = 0.63), though
leisure time did not correlate as strongly with the other items and was therefore excluded (o =
0.65, after excluding leisure time). We then coded respondents who scored three or below on
this scale as having been negatively affected by the pandemic (from “very negatively” to “some-
what negatively” affected on the original scale), those who scored five or above as positively
affected (from “somewhat positively” to “very positively” affected on the original scale), and all
others as minimally affected. Using this coding, 29.8% of the sample was negatively affected by
the pandemic and 66.7% was minimally affected. Only 3.5% were positively affected, so we
removed these respondents from analyses to avoid testing hypotheses with insufficient data.

We then refit our original analysis models but included interaction terms between experi-
mental conditions and having been negatively affected by the pandemic (vs. minimally
affected). Table 4 shows the marginal effects calculated from these models, along with the cal-
culated differences between those who minimally and negatively affected by the pandemic.
The only statistically significant effect is the difference term for the prosocial condition vs. the
neutral acts control condition on a sense that one’s life if valuable, and then only at week 2.
Given the number of tests performed and the lack of significant differences for valued life at
other weeks, we suspect this single significant effect is likely due to chance and should not be
interpreted. Thus, we have little evidence that performing prosocial acts has beneficial effects
on mental health or emotional well-being, regardless of whether a person was or was not nega-
tively affected by the COVID-19 pandemic.

Further exploratory analyses

As indicated previously, respondents varied in how much they complied with study instruc-
tions. This suggests the possibility that the non-effects observed in the pre-registered and
planned exploratory analyses might be due to the inclusion of non-compliant respondents. To
test this, we had to determine what qualified a respondent as “compliant”. We first examined if
effects changed when restricting the sample to those who completed the majority of survey
waves, which we operationalized as having completed at least 70%, 80% or 90% of the total
number of surveys. In none of these cases did the pattern of effects differ substantively from
the pre-registered analyses (see the replication files for full details).

We also examined whether results differed for those who reported putting more effort into
the experiment. Those in the self-focused and prosocial conditions were instructed at baseline
to perform acts that were “over and above” what they typically do, so we restricted our sample
in turn to those who at least occasionally, often, or always tried to do something beyond what
they normally do. We retained all respondents from the neutral acts control condition as they
were not required to put it extra effort. To see how estimates changed, we plotted estimates for
the full sample along with each of our restricted samples. Results for the prosocial vs. control
effects are shown in Fig 3, and for prosocial vs. self-focused effects in Fig 4. Turning first to Fig
3, we see that in every case, restricting the sample to those who put in more effort moves esti-
mates in the hypothesized directions—that is, towards lower levels of depression and anxiety,
and higher levels of happiness and a sense that one’s life is valuable. This trend remains consis-
tent until the sample is restricted to those who reported “always” trying to perform acts beyond
what they normally do, at which point effects either plateau or reverse. The same patterns are
evident in Fig 4.
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Table 4. Marginal effects of prosocial behavior for groups minimally and negatively affected by the COVID-19 pandemic.

Prosocial vs. Control

Prosocial vs. Self-Focused

Week COVID Estimate SE P 95% CI Estimate SE P 95% CI
impact

Depression
1 minimal 0.044 0.054 0.418 (-0.062, 0.150) 0.016 0.049 0.751 (-0.081, 0.112)
1 negative 0.011 0.075 0.879 (-0.136, 0.159) 0.091 0.071 0.200 (-0.048, 0.231)
1 [neg.-min. ] -0.032 0.088 0.714 (-0.205, 0.141) 0.076 0.086 0.378 (-0.093, 0.244)
2 minimal 0.091 0.056 0.106 (-0.019, 0.202) 0.067 0.052 0.191 (-0.034, 0.169)
2 negative 0.047 0.080 0.555 (-0.109, 0.203) 0.022 0.076 0.773 (-0.127, 0.170)
2 [neg.-min.] -0.044 0.093 0.636 (-0.227, 0.138) -0.046 0.091 0.615 (-0.224, 0.132)
3 minimal 0.019 0.054 0.722 (-0.087, 0.126) 0.017 0.050 0.741 (-0.082, 0.116)
3 negative 0.005 0.078 0.944 (-0.148, 0.159) 0.071 0.073 0.331 (-0.072, 0.214)
3 [neg.-min.] -0.014 0.091 0.880 (-0.193, 0.165) 0.054 0.088 0.537 (-0.118, 0.227)
5 minimal 0.000 0.062 0.998 (-0.121, 0.121) 0.019 0.057 0.743 (-0.092, 0.129)
5 negative 0.010 0.089 0.914 (-0.165, 0.184) 0.105 0.084 0.213 (-0.060, 0.269)
5 [neg.-min.] 0.010 0.103 0.927 (-0.193, 0.212) 0.086 0.100 0.392 (-0.111, 0.283)

Anxiety

1 minimal 0.026 0.062 0.668 (-0.095, 0.148) -0.022 0.056 0.694 (-0.133, 0.088)
1 negative 0.042 0.086 0.622 (-0.126, 0.211) 0.069 0.082 0.397 (-0.091, 0.229)
1 [neg.-min.] 0.016 0.101 0.875 (-0.182, 0.213) 0.091 0.098 0.353 (-0.101, 0.284)
2 minimal -0.025 0.067 0.714 (-0.156, 0.107) -0.042 0.061 0.490 (-0.163, 0.078)
2 negative -0.048 0.095 0.611 (-0.234, 0.138) -0.065 0.090 0.469 (-0.242, 0.111)
2 [neg.-min.] -0.024 0.111 0.831 (-0.241, 0.194) -0.023 0.108 0.833 (-0.235, 0.189)
3 minimal -0.016 0.065 0.806 (-0.144, 0.112) -0.018 0.061 0.764 (-0.137, 0.101)
3 negative -0.007 0.094 0.939 (-0.192, 0.177) 0.005 0.088 0.951 (-0.167, 0.177)
3 [neg.-min.] 0.009 0.110 0.936 (-0.207, 0.224) 0.024 0.106 0.823 (-0.184, 0.231)
5 minimal 0.057 0.071 0.426 (-0.083, 0.196) 0.041 0.065 0.529 (-0.087, 0.168)
5 negative -0.089 0.102 0.384 (-0.290, 0.111) -0.142 0.097 0.140 (-0.332, 0.047)
5 [neg.-min.] -0.146 0.119 0.219 (-0.378, 0.087) -0.183 0.116 0.113 (-0.410, 0.043)

Happiness
1 minimal -0.030 0.045 0.514 (-0.118, 0.059) -0.031 0.041 0.447 (-0.112, 0.049)
1 negative -0.032 0.063 0.611 (-0.155, 0.091) 0.005 0.060 0.938 (-0.112, 0.122)
1 [neg.-min.] -0.002 0.074 0.974 (-0.147, 0.142) 0.036 0.072 0.616 (-0.105, 0.177)
2 minimal 0.021 0.046 0.646 (-0.069, 0.111) 0.032 0.042 0.450 (-0.051, 0.114)
2 negative -0.067 0.065 0.300 (-0.194, 0.060) -0.002 0.061 0.980 (-0.122, 0.119)
2 [neg.-min.] -0.088 0.076 0.245 (-0.236, 0.060) -0.033 0.074 0.652 (-0.178, 0.111)
3 minimal -0.031 0.043 0.478 (-0.115, 0.054) 0.003 0.040 0.938 (-0.075, 0.081)
3 negative -0.131 0.061 0.032 (-0.252, -0.011) -0.067 0.058 0.244 (-0.180, 0.046)
3 [neg.-min.] -0.101 0.072 0.160 (-0.242, 0.040) -0.070 0.069 0.312 (-0.206, 0.066)
5 minimal -0.035 0.047 0.462 (-0.128, 0.058) 0.022 0.043 0.604 (-0.062, 0.107)
5 negative 0.026 0.068 0.698 (-0.106, 0.159) -0.023 0.064 0.723 (-0.148, 0.102)
5 [neg.-min.] 0.061 0.079 0.438 (-0.093, 0.215) -0.045 0.076 0.555 (-0.195, 0.105)

Valued life
1 minimal -0.046 0.052 0.376 (-0.148, 0.056) 0.036 0.047 0.451 (-0.057, 0.129)
1 negative -0.094 0.072 0.194 (-0.236, 0.048) 0.045 0.069 0.511 (-0.090, 0.180)
1 [neg.-min.] -0.048 0.085 0.571 (-0.215, 0.118) 0.009 0.083 0.910 (-0.153, 0.172)
2 minimal 0.100 0.052 0.056 (-0.002, 0.202) 0.067 0.048 0.162 (-0.027, 0.160)
2 negative -0.186 0.073 0.011 (-0.330, -0.042) -0.083 0.070 0.236 (-0.219, 0.054)

(Continued)
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Table 4. (Continued)

Prosocial vs. Control Prosocial vs. Self-Focused
Week COVID Estimate SE P 95% CI Estimate SE P 95% CI
impact
2 [neg.-min.] -0.286 0.086 0.001 (-0.454, -0.117) -0.149 0.084 0.075 (-0.313, 0.015)
3 minimal 0.022 0.048 0.652 (-0.073, 0.116) 0.078 0.045 0.080 (-0.009, 0.165)
3 negative -0.058 0.069 0.402 (-0.193, 0.077) 0.035 0.065 0.587 (-0.092, 0.162)
3 [neg.-min.] -0.080 0.081 0.324 (-0.238, 0.079) -0.043 0.078 0.581 (-0.195, 0.110)
5 minimal 0.044 0.055 0.424 (-0.064, 0.152) 0.079 0.050 0.119 (-0.020, 0.178)
5 negative -0.011 0.079 0.894 (-0.166, 0.145) -0.046 0.075 0.541 (-0.192, 0.101)
5 [neg.-min.] -0.054 0.092 0.554 (-0.235, 0.126) -0.124 0.090 0.164 (-0.300, 0.051)

Note: Marginal effects were calculated from random intercept models fit to each outcome that include interaction terms between experimental conditions and an

indicator for those negatively affected by the COVID-19 pandemic (vs. minimally effected). Estimates were allowed to vary across weeks. Differences between negative

and minimal marginal effects and their associated significance tests were calculated using interaction terms. N = 1015. Respondents who reported being positively

affected by the pandemic were excluded (N = 37). Models controlled for baseline measures of all outcomes as well as the effort respondents reported putting into

performing behaviors. The prosocial acts condition was compared to both the neutral acts (control) and self-focused acts conditions, and effects are standardized mean

differences. All coefficient tests are two-tailed. Differences in effects with p < 0.05 are bolded.

https://doi.org/10.1371/journal.pone.0272152.1004
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Fig 3. Estimates of the prosocial vs. neutral acts control effects on depression, anxiety, happiness, and valued life at different levels of self-reported

effort.
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Fig 4. Estimates of the prosocial vs. self-focused effects on depression, anxiety, happiness, and valued life at different levels of self-reported effort.

https://doi.org/10.1371/journal.pone.0272152.g004

The shift for those who always tried to go above and beyond their normal behavior might
reflect an unexpected effect of the interventions (e.g., a reversal brought on by repeated forced
compliance with experimental instructions, which could undermine a sense of autonomy
[72]), or it might represent a selection effect of a particular subset of highly compliant individ-
uals. Such individuals might have worse outcomes if high compliance is facilitated by charac-
teristics that are associated with distress, such as perfectionism or low autonomy [72,90].
However, estimates for the “always” group are based on very few cases, and so we are hesitant
to place too much weight on these interpretations (Nprosocial = 505 Nielf-focused = 83).

Uncertainties about the most highly compliant aside, Figs 3 and 4 indicate that more com-
pliant respondents generally responded as expected to our prosocial intervention. To test this
formally, we re-estimated our analysis models using just those from the prosocial and self-
focused conditions who reported often or always trying to do something more than what they
usually do—we refer to these as “high effort” respondents—plus all respondents from the neu-
tral acts control condition. This restriction reduced sample sizes to N = 131 in the prosocial
condition and N = 208 in the self-focused condition, for a loss of 62% and 43% of the original
sample size, respectively. Because estimates generally did not differ much across weeks, we
constrained estimates for a given effect to be the same across weeks to increase statistical
power. These models invariably fit the data better than models that allowed coefficients to vary
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by week (minimum differences in fit were: AAIC = -5.47, ABIC = -32.59, see the S7 Appendix).
For comparison, we also fit equivalent models to the full sample.

Results are shown in Table 5. In the full sample, estimates were generally close to 0 and none
were statistically significant. Once the sample was restricted to those who reported high effort,
several effects aligned with our theoretical expectations. Compared to neutral acts controls,
those who performed prosocial behavior reported a greater belief that their lives were valuable
(B=0.113, p = 0.005) and lower anxiety (B = -0.121, p = 0.017), consistent with hypotheses 2a
and 4a. Effects on depression also trended in a beneficial direction but were not significant at
the 0.05 level (B = -0.079, p = 0.089). Those in the prosocial condition did not differ significantly
from those in the self-focused acts condition, failing to support hypotheses 1b-4b, though again
the point estimates suggest a trend toward slightly better outcomes for those acting prosocially.
As above, we also tested whether effects differed for those negatively affected by the pandemic.
We found no significant differences (lowest p-value = 0.162; see S7 Appendix).

Because outcomes were standardized, the effects presented in Table 5 are standardized
mean differences that are roughly equivalent to Cohen’s d. The significant effects for anxiety (B
=-0.121) and perceiving one’s life as valuable (B = 0.113) are about 40% smaller than the effect
size of d = 0.19 anticipated by our power analysis, and roughly 60% smaller than the d = 0.28
effect found in a recent meta-analysis of prosocial behavior and well-being [17].

Discussion

Our study was designed to overcome several limitations of research on the effects of prosocial
behavior on emotions, in particular the use of small samples leading to low power to detect
effects, and an overwhelming focus on positive affect and happiness outcomes [17]. We
accordingly conducted a high-powered preregistered study comparing the effects of prosocial,
self-focused, and affectively neutral behaviors on four outcomes: happiness, the sense that
one’s life is valuable, depression, and anxiety. We hoped that our results would not only inform
the literature on prosocial behavior, but also provide insight into whether prosocial actions
could be used to safeguard mental health and promote emotional well-being amidst a global

Table 5. Pooled effects of prosocial behavior on depression, anxiety, happiness, and valued life for full sample and respondents reporting high effort.

Prosocial vs. Control Prosocial vs. Self-Focused
Outcome Estimate SE P 95% CI Estimate SE P 95% CI
Full sample
depression 0.003 0.033 0.931 (-0.062, 0.068) 0.050 0.033 0.123 (-0.014, 0.114)
anxiety -0.043 0.038 0.259 (-0.117, 0.032) -0.005 0.037 0.895 (-0.078, 0.068)
happiness -0.007 0.028 0.804 (-0.062, 0.048) -0.011 0.028 0.703 (-0.065, 0.044)
valued life 0.040 0.031 0.205 (-0.022, 0.102) 0.026 0.031 0.397 (-0.034, 0.087)
High effort sample
depression -0.079 0.046 0.089 (-0.170, 0.012) -0.012 0.050 0.802 (-0.110, 0.085)
anxiety -0.121 0.051 0.017 (-0.221, -0.022) -0.054 0.055 0.322 (-0.161, 0.053)
happiness 0.042 0.038 0.272 (-0.033, 0.116) 0.025 0.041 0.541 (-0.055, 0.105)
valued life 0.113 0.041 0.005 (0.033, 0.193) 0.061 0.044 0.163 (-0.025, 0.146)

Note: Estimates are coefficients from random intercept models fit to each outcome. Coefficients were constrained to be equal across all weeks of the study. Models
controlled for baseline measures of all outcomes. Only “high effort” respondents who reported “often” or “always” trying to perform acts beyond what they normally do
were included, plus all respondents from the neutral acts control condition (N = 679; Npros0cial = 131, Nete = 208, Neonerol = 340). The prosocial acts condition was
compared to both the neutral acts (control) and self-focused acts conditions, and effects are presented as standardized mean differences. All coefficient tests are two-
tailed. Effects with p < 0.05 are bolded.

https://doi.org/10.1371/journal.pone.0272152.t005
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pandemic and its associated public health measures. To that end, we also assessed whether pro-
social behavior had different effects for those who had been negatively affected by the COVID-
19 pandemic.

Our pre-registered analyses failed to support any of our hypotheses. Those assigned to per-
form prosocial acts did not differ significantly in depression, anxiety, happiness, or the belief
that their life had meaning and was valuable from those assigned to report their daily activities
(hypotheses 1a-4a), nor from those who engaged in self-focused acts of personal gratification
(hypotheses 1b-4b). Further, our planned exploratory analyses failed to detect meaningful dif-
ferences in effects for those who had been negatively impacted by the pandemic compared to
those who were relatively unaffected.

These non-findings are at odds with past work, which typically finds small effects of proso-
cial activity on a range of well-being and mental health outcomes. There are several possible
reasons that our study failed to replicate these effects. One is that the hypothesized effects do
not exist. While this strikes us as possible for some effects—particularly those related to less
studied outcomes like depression and anxiety—we find it unlikely that this is true of all of the
underlying effects given the presence of prosocial effects on indicators of emotional well-being
in past meta-analyses and at least one high-powered replication [17,19,40]. Another possibility
is that effects exist but are short-lived. In that case, we would have missed the effects by choos-
ing to measure outcomes at a delay of several days. While we believe that prosocial acts might
well have short term effects, existing evidence also suggests that effects can last for days or even
weeks [e.g., 13,14]. We discuss this work further below. Yet another possibility is that problems
with our study design prevented us from detecting effects. Design problems can never be ruled
out completely, but we do not believe these to have been a major issue in this case given how
closely this study mirrored elements of previous research, ranging from the multi-week design
and the use of self-reported behaviors down to the wording of the experimental manipulations.
These elements could likely be improved on—a point we return to momentarily—but given
the ability of past studies to detect prosocial effects using similar designs, we do not think these
features can fully explain our lack of significant findings.

What strikes us as more likely is that we simply did not adequately anticipate how to detect
and adjust for non-compliance with study protocols. This interpretation is borne out by our
unplanned exploratory analyses, which examined how various forms of non-compliance
affected the results. Restricting the sample based on how many of the available survey respon-
dents completed all survey waves did not alter the results, but restricting the sample based on
self-reported effort did. At the start of the study respondents in the prosocial and self-focused
conditions had been instructed to perform behaviors that were “over and above what you typi-
cally do.” Those who performed prosocial acts and reported at the end of the intervention that
they often or always complied with these instructions showed a small reduction in anxiety, and
a small increase in the belief that their lives were valuable.

Of course, restricting analyses to compliant respondents means that the observed effects
will not generalize to non-compliant respondents if those respondents systematically differ
from compliers in ways that matter for emotional well-being or mental health. We did not
observe strong correlations between baseline measures of well-being and mental health and
the amount of effort put into the intervention by those in the prosocial intervention condition
(see replication materials for details), but it is possible that the compliant and non-compliant
differed in ways we could not observe. Further, the loss of non-compliant respondents means
that these analyses were underpowered. Post-hoc calculations using the obtained effect sizes
for the prosocial intervention indicates that power to detect effects at the 0.05 level were
roughly 0.28 (happiness), 0.42 (depression), 0.62 (anxiety), and 0.84 (valued life; see our repli-
cation materials for details). This suggests that prosocial acts might have real effects on both
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emotional well-being and mental health, but before drawing firm conclusions these results
need to be replicated in an adequately powered study with stricter, pre-registered procedures
for identifying and dealing with non-compliant respondents.

Assuming that these exploratory results hold up under further scrutiny, what are the impli-
cations? Perhaps the most important is that prosocial acts can provide a range of emotional
benefits, including helping to reduce (or possibly prevent) anxiety. In the prosocial literature,
anxiety has largely been studied in the context of interpersonal relationships, or else among
those suffering from anxiety disorders [91-93]. To our knowledge, our study is one of the first
to examine how prosocial acts can serve to reduce anxiety outside of the relationship context
and for those not particularly suffering from abnormal levels of anxiety. Prosocial benefits
might also extend to those suffering from depression, particularly those with more severe
symptoms. For example, Schacter and Margolin found that adolescents with higher depressive
symptoms saw greater increases in their daily mood compared to those without or with lower
depressive symptoms) when they behaved prosocially [94]. Our analyses are consistent with
the claim that prosocial acts can reduce depression but offer only weak support. The observed
prosocial effect on depression was quite small, and its p-value was 0.089, just above our pre-
registered alpha level of 0.05. It could instead be that those suffering from depression cannot
generally enjoy the benefits of prosocial acts given that depression is typically characterized by
negative self-views, feelings of unworthiness, and difficulty experiencing pleasure [94-96].
Determining if prosocial actions can relieve or prevent depressive symptoms is an important
area for continued study.

It is worth reemphasizing that the effects we obtained are quite small; smaller, in fact, that
those observed in past research [17,19]. It is unclear if this is due to sampling variability, an
unobserved feature of our sample, or to the unique environment imposed by the COVID-19
pandemic (e.g., fewer in person contacts). It might also be that, despite our efforts to adopt
best practices from prior studies on prosocial behavior, our intervention ended up being less
effective than prior efforts. Regardless, it is clear that prosocial acts are not an emotional pana-
cea. However, we believe they continue to have therapeutic potential for several reasons.

First, prosociality is flexible and cost effective. There are numerous ways to help others,
many of which require nothing more than a little time and effort. This means that prosociality
can be used by many people, and in many circumstances. For instance, we found no evidence
that the positive effects of prosocial acts diminished for those who had been negatively
impacted by the COVID-19 pandemic, which might suggest that the emotional effectiveness of
prosocial acts are unaffected by social and economic circumstances of a person’s life. Of
course, it might be that some people benefit more from prosocial acts than others, and/or that
certain types of activities confer greater benefits than others. For instance, some research sug-
gests that prosocial acts—if enacted willingly—foster emotional well-being by satisfying basic
psychological needs such as relatedness, competence, or (possibly) morality [97,98]. If so, then
we would expect individuals to reap greater emotional benefits when their behaviors more
directly fulfil those needs, such as by helping a close vs. casual friend, or performing acts that
they regard as particularly moral. Previous work also suggests that variety might be key
because variation counteracts the tendency to acclimate to repeated experiences [99]. Our
unplanned exploratory analyses are consistent with this idea—prosocial acts only yielded bene-
fits for those who tried to do more than was typical for them. In short, many questions remain
about how to maximize the emotional benefits of prosocial behavior, but existing evidence
indicates that many people can experience some benefit with a relatively modest investment.

Another feature of prosociality effects on well-being is their longevity. Studies examining
the longevity of prosocial interventions have shown that positive effects on various outcomes
can last anywhere from several weeks to several months [10-15]. Our study is consistent with
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this work. In our unplanned exploratory analyses, we found models that constrained effects to
be equal over time fit the data better than models that allowed effects to differ, suggesting that
the beneficial effects of prosocial actions appeared early, persisted throughout the three weeks
of the study, and lasted until the follow-up two weeks later. This suggests that prosocial acts
might provide both short and long-term benefits. Further, these benefits arose even though
respondents were only asked to perform prosocial acts for the first three days of each week.
Respondents were also not asked to act prosocially at all between the end of the intervention
and the follow-up, though many reported doing so at least occasionally. However, we found
little evidence that effects at follow-up required respondents to continue regularly performing
prosocial acts (see replication materials). This indicates that individuals can reap the rewards
of prosocial behavior even if they engage in such acts only periodically.

Taken together, these considerations suggest that prosocial acts are valuable because they
provide small, lasting benefits to emotional well-being and mental health, and that these bene-
fits are likely available to many people who are navigating many types of personal
circumstances.

The current study suggests a few avenues for future research. First, as noted above, it is
important that our unplanned exploratory results be replicated, preferably using a pre-regis-
tered plan for dealing with study non-compliance. While we believe the choices that we made
in identifying non-compliant respondents were sensible, the fact remains that they were post-
hoc decisions that might have inadvertently affected the results we obtained. Relatedly,
researchers should consider how they can increase compliance with study protocols. In our
sample, only 38% of those asked to put in extra effort to perform prosocial behavior reported
often or always doing so, a figure that rose to only 57% for those asked to engage in personally
enjoyable acts. Willingness to put in extra effort might have been low given our use of a paid,
online sample. It might also have been affected by our study design. For example, during the
baseline survey we instructed respondents to put forth extra effort to enact prosocial behaviors
but did not remind them of this requirement later in the study. More respondents might have
followed these instructions if we had provided periodic reminders. Regardless of the reason,
low compliance rates can drastically undermine statistical power to detect effects, so it is
important for researchers to consider how compliance can be increased in future work.

Second, researchers should consider how to verify that respondents actually perform the
behaviors they report. Consistent with previous studies, we asked participants to describe the
behaviors they performed using daily “check-in” surveys. Further, we provided a relatively
risk-free opportunity for respondents to inform us if they falsely reported behavior. At the end
of the intervention—that is, at the end of week 3 but prior to the week 5 follow-up survey—we
asked respondents the following: “For the last three weeks we’ve asked you to [CONDITION
SPECIFIC PROMPT], and to report what you did to us. We realize that this could be challeng-
ing to do consistently, so we’d like to see now how you did. Please read the following options
and select the one that best represents what you did.” Options ranged from “I never actually
performed any of the behaviors I reported” to “I only reported behaviors that I had actually
performed”. We further assured respondents that their responses would not affect their pay-
ment in any way. Only 1.7% of respondents admitted to ever falsely reporting behaviors.
While we find this encouraging, the fact remains that we relied on the honest disclosure of par-
ticipants. Moving forward, researchers may wish to use multiple sources of data to increase the
reliability and accuracy of reports. For instance, researchers could ask others in a respondent’s
close network to report the respondent’s behaviors and/or rate how much effort was put into
completing those behaviors.

As seen in Figs 3 and 4, we found that beneficial effects of prosocial behavior increased as
respondents put more effort into the trying to perform acts that were beyond what they
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normally do, but that this trend plateaued or reversed for those who always engaged in behav-
ior beyond their regular routine. We suggested that this could be due to respondents feeling
forced to perform acts, and/or to the possibility that highly compliant respondents are more
likely to possess traits that can generate negative emotions, such as perfectionism. Determining
whether these or other mechanisms account for this effect bears directly on how prosocial
interventions should be designed. For instance, prosocial acts might yield optimal benefits
only when encouraged rather than prescribed (i.e., autonomous vs. controlled behavior, [72])
and when failure to engage in such acts is normalized. We encourage researchers to begin
untangling these processes. Given that in our study these respondents only made of 14.4% of
respondent in the prosocial condition, this will likely require recruiting large (or targeted)
samples to capture a greater number of highly compliant respondents.

Third, future work should seek to replicate our results in a variety of populations. Past work
has found emotionally beneficial effects of prosocial behavior in samples of students, community
members, online respondents, clinical samples, corporate workers, and children [10,13-
15,22,26,64]. However, some populations (students, online respondents) and some outcomes
(happiness, positive affect) have been more thoroughly studied than others. Thus, while we
might have a general sense that prosocial acts yield emotional benefits for a variety of people, spe-
cific claims about prosocial effects on particular outcomes (e.g., anxiety, sense of meaning) and in
particular populations (e.g., non-student, offline adults) are often based on little direct evidence.

Finally, future work could profitably be directed toward determining which factors explain
the benefits of prosocial activity. Previous work suggests that prosocial acts may provide emo-
tional rewards when they are undertaken willingly, satisfy basic psychological needs, and/or
are varied to prevent acclimation. Here we add two other possibilities. First, prosocial effects
might rely heavily on memory. Previous work has shown that recall can powerfully evoke emo-
tions, and that recalling behaviors might have comparable effects to actually performing those
behaviors [100,101]. Such strong memory effects could explain how prosocial acts can affect
mental health and emotional well-being days or weeks later. It also suggests that individuals
might reap some emotional benefits from performing even a modest number of prosocial acts,
so long as they can continue to recall them clearly. Second, the reason for engaging in prosocial
acts might moderate their effects. Previous studies suggest that motivations underlying altruis-
tic behavior can affect the benefits that they provide [e.g., 31]. For example, a review of social
motivation found that those with an “other orientation” (that is, those who engaged in proso-
cial behaviors with unselfish motives) experienced a range of mental health benefits, including
increased psychological well-being [102]. If the same holds true for mental health, then this
presents a paradox for researchers: if participants engage in routine prosocial behaviors, they
may not reap the emotional benefits (as our study suggests). However, if researchers over-
emphasize the benefits to participants to increase engagement, participants also may not reap
the rewards if they have been driven to act based on selfish motives. Future research should
seek to identify how robust prosocial effects on emotions are to variations in individual
motives for engaging in prosocial acts.

Conclusion

Past work suggests that prosocial behavior might provide a low-cost, easy to implement
method of increasing positive emotions and boosting mental health. However, many ques-
tions remain about what outcomes prosocial acts influence, and how strong their effects are.
The pre-registered analyses reported here failed to detect significant effects for any out-
come, both among those who were minimally and negatively affected by the COVID-19
pandemic. However, unplanned exploratory analyses that removed low-effort respondents
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found small beneficial effects on anxiety and the sense that one’s life if valuable, suggesting
that prosocial acts might have some therapeutic potential. Determining the scope of proso-
cial benefits will require additional high-powered studies with clear, pre-registered plans for
managing study compliance.

Supporting information

S1 Appendix. Recruitment materials for Amazon’s Mechanical Turk.
(DOCX)

$2 Appendix. Prompts for prosocial intervention task.
(DOCX)

$3 Appendix. Questionnaire for baseline survey.
(DOCX)

S$4 Appendix. Questionnaire for daily surveys.
(DOCX)

S5 Appendix. Questionnaire for end of week surveys.
(DOCX)

S6 Appendix. Sample description by experimental condition.
(DOCX)

S7 Appendix. Additional results.
(DOCX)

S8 Appendix. Examples of behaviors reported by experimental condition.
(DOCX)

S1 File.
(PDF)

Author Contributions

Conceptualization: Andrew Miles, Meena Andiappan, Laura Upenieks, Christos Orfanidis.
Data curation: Andrew Miles, Laura Upenieks, Christos Orfanidis.

Formal analysis: Andrew Miles.

Funding acquisition: Andrew Miles, Meena Andiappan, Laura Upenieks.

Methodology: Andrew Miles, Meena Andiappan, Laura Upenieks, Christos Orfanidis.
Project administration: Andrew Miles.

Supervision: Andrew Miles.

Visualization: Andrew Miles.

Writing - original draft: Andrew Miles, Meena Andiappan, Laura Upenieks, Christos
Orfanidis.

Writing - review & editing: Andrew Miles, Meena Andiappan, Laura Upenieks, Christos
Orfanidis.

PLOS ONE | https://doi.org/10.1371/journal.pone.0272152  July 28, 2022 25/30


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0272152.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0272152.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0272152.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0272152.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0272152.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0272152.s006
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0272152.s007
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0272152.s008
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0272152.s009
https://doi.org/10.1371/journal.pone.0272152

PLOS ONE

Prosocial behavior, emotional well-being, and mental health

References

1.

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

Ettman CK, Abdalla SM, Cohen GH, Sampson L, Vivier PM, Galea S. Prevalence of depression symp-
toms in US adults before and during the COVID-19 pandemic. JAMA Netw Open. 2020; 3.

Twenge JM, Joiner TE. U.S. Census Bureau-assessed prevalence of anxiety and depressive symp-
toms in 2019 and during the 2020 COVID-19 pandemic. Depress Anxiety. 2020; 37: 954-956. https://
doi.org/10.1002/da.23077 PMID: 32667081

Krendl AC, Perry BL. The Impact of Sheltering in Place During the COVID-19 Pandemic on Older
Adults’ Social and Mental Well-Being. Isaacowitz DM, editor. Journals Gerontol Ser B. 2020; XX: 1-6.
https://doi.org/10.1093/geronb/gbaa110 PMID: 32778899

Bierman A, Schieman S. Social Estrangement and Psychological Distress before and during the
COVID-19 Pandemic: Patterns of Change in Canadian Workers. J Health Soc Behav. 2020;
22146520970190. https://doi.org/10.1177/0022146520970190 PMID: 33211540

O’Connor RC, Wetherall K, Cleare S, McClelland H, Melson AJ, Niedzwiedz CL, et al. Mental health
and well-being during the COVID-19 pandemic: longitudinal analyses of adults in the UK COVID-19
Mental Health & Wellbeing study. Br J Psychiatry. 2021; 218: 326—-333. https://doi.org/10.1192/bjp.
2020.212 PMID: 33081860

Huang Y, Zhao N. Generalized anxiety disorder, depressive symptoms and sleep quality during
COVID-19 epidemic in China: a web-based cross-sectional survey. 2020.

van Tilburg TG, Steinmetz S, Stolte E, van der Roest H, de Vries DH. Loneliness and Mental Health
During the COVID-19 Pandemic: A Study Among Dutch Older Adults. Carr D, editor. Journals Gerontol
Ser B. 2020; XX: 1-7. https://doi.org/10.1093/geronb/gbaaii1 PMID: 32756931

Duan L, Zhu G. Psychological interventions for people affected by the COVID-19 epidemic. The Lancet
Psychiatry. 2020; 7: 300—-302. https://doi.org/10.1016/S2215-0366(20)30073-0 PMID: 32085840

Fischer R, Bortolini T, Karl JA, Zilberberg M, Robinson K, Rabelo A, et al. Rapid review and meta-
meta-analysis of self-guided interventions to address anxiety, depression and stress during COVID-19
social distancing. 2020. https://doi.org/10.31234/o0sf.io/ndyf4

Kerr SL, O’'Donovan A, Pepping CA. Can Gratitude and Kindness Interventions Enhance Well-
Being in a Clinical Sample? J Happiness Stud. 2015; 16: 17-36. https://doi.org/10.1007/s10902-
013-9492-1

Layous K, Nelson SK, Kurtz JL, Lyubomirsky S. What triggers prosocial effort? A positive feedback
loop between positive activities, kindness, and well-being. J Posit Psychol. 2017; 12: 385-398. https://
doi.org/10.1080/17439760.2016.1198924

Lyubomirsky S, Sheldon KM, Schkade D. Pursuing happiness: The architecture of sustainable
change. Review of General Psychology. 2005. pp. 111-131. https://doi.org/10.1037/1089-2680.9.
2.111

Nelson SK, Layous K, Cole SW, Lyubomirsky S. Do unto others or treat yourself? The effects of proso-
cial and self-focused behavior on psychological flourishing. Emotion. 2016; 16: 850-861. https://doi.
org/10.1037/emo0000178 PMID: 27100366

Otake K, Shimai S, Tanaka-Matsumi J, Otsui K, Fredrickson BL. Happy people become happier
through kindness: A counting kindnesses intervention. J Happiness Stud. 2006; 7: 361-375. https:/
doi.org/10.1007/s10902-005-3650-z PMID: 17356687

Rowland L, Curry OS. A range of kindness activities boost happiness. J Soc Psychol. 2019; 159: 340—
343. https://doi.org/10.1080/00224545.2018.1469461 PMID: 29702043

Aknin LB, Wiwad D, Hanniball KB. Buying well-being: Spending behavior and happiness. Soc Per-
sonal Psychol Compass. 2018; 12: €12386. https://doi.org/10.1111/spc3.12386

Curry OS, Rowland LA, Van Lissa CJ, Zlotowitz S, McAlaney J, Whitehouse H. Happy to help? A sys-
tematic review and meta-analysis of the effects of performing acts of kindness on the well-being of the
actor. J Exp Soc Psychol. 2018; 76: 320-329. https://doi.org/10.1016/j.jesp.2018.02.014

Martela F, Ryan RM. Prosocial behavior increases well-being and vitality even without contact with the
beneficiary: Causal and behavioral evidence. Motiv Emot. 2016; 40: 351-357. https://doi.org/10.1007/
$11031-016-9552-z

White CA, Uttl B, Holder MD. Meta-analyses of positive psychology interventions: The effects are
much smaller than previously reported. PLoS ONE. 2019. https://doi.org/10.1371/journal.pone.
0216588 PMID: 31141537

Hendriks T, Schotanus-Dijkstra M, Hassankhan A, de Jong J, Bohimeijer E. The Efficacy of Multi-com-
ponent Positive Psychology Interventions: A Systematic Review and Meta-analysis of Randomized
Controlled Trials. Journal of Happiness Studies. Springer; 2020. pp. 357-390. https://doi.org/10.1007/
$10902-019-00082-1

PLOS ONE | https://doi.org/10.1371/journal.pone.0272152  July 28, 2022 26/30


https://doi.org/10.1002/da.23077
https://doi.org/10.1002/da.23077
http://www.ncbi.nlm.nih.gov/pubmed/32667081
https://doi.org/10.1093/geronb/gbaa110
http://www.ncbi.nlm.nih.gov/pubmed/32778899
https://doi.org/10.1177/0022146520970190
http://www.ncbi.nlm.nih.gov/pubmed/33211540
https://doi.org/10.1192/bjp.2020.212
https://doi.org/10.1192/bjp.2020.212
http://www.ncbi.nlm.nih.gov/pubmed/33081860
https://doi.org/10.1093/geronb/gbaa111
http://www.ncbi.nlm.nih.gov/pubmed/32756931
https://doi.org/10.1016/S2215-0366(20)30073-0
http://www.ncbi.nlm.nih.gov/pubmed/32085840
https://doi.org/10.31234/osf.io/ndyf4
https://doi.org/10.1007/s10902-013-9492-1
https://doi.org/10.1007/s10902-013-9492-1
https://doi.org/10.1080/17439760.2016.1198924
https://doi.org/10.1080/17439760.2016.1198924
https://doi.org/10.1037/1089-2680.9.2.111
https://doi.org/10.1037/1089-2680.9.2.111
https://doi.org/10.1037/emo0000178
https://doi.org/10.1037/emo0000178
http://www.ncbi.nlm.nih.gov/pubmed/27100366
https://doi.org/10.1007/s10902-005-3650-z
https://doi.org/10.1007/s10902-005-3650-z
http://www.ncbi.nlm.nih.gov/pubmed/17356687
https://doi.org/10.1080/00224545.2018.1469461
http://www.ncbi.nlm.nih.gov/pubmed/29702043
https://doi.org/10.1111/spc3.12386
https://doi.org/10.1016/j.jesp.2018.02.014
https://doi.org/10.1007/s11031-016-9552-z
https://doi.org/10.1007/s11031-016-9552-z
https://doi.org/10.1371/journal.pone.0216588
https://doi.org/10.1371/journal.pone.0216588
http://www.ncbi.nlm.nih.gov/pubmed/31141537
https://doi.org/10.1007/s10902-019-00082-1
https://doi.org/10.1007/s10902-019-00082-1
https://doi.org/10.1371/journal.pone.0272152

PLOS ONE

Prosocial behavior, emotional well-being, and mental health

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42,

43.

Hui BPH, Ng JCK, Berzaghi E, Cunningham-Amos LA, Kogan A. Rewards of Kindness? A Meta-Anal-
ysis of the Link Between Prosociality and Well-Being. Psychol Bull. 2020. https://doi.org/10.1037/
bul0000298 PMID: 32881540

Aknin LB, Barrington-Leigh CP, Dunn EW, Helliwell JF, Burns J, Biswas-Diener R, et al. Prosocial
spending and well-being: Cross-cultural evidence for a psychological universal. J Pers Soc Psychol.
2013; 104: 635-652. https://doi.org.myaccess.library.utoronto.ca/10.1037/a0031578 PMID:
23421360

Aknin LB, Hamlin JK, Dunn EW. Giving Leads to Happiness in Young Children. PLoS One. 2012; 7: 1—-
4. https://doi.org/10.1371/journal.pone.0039211 PMID: 22720078

Donnelly GE, Lamberton C, Reczek RW, Norton MI. Social Recycling Transforms Unwanted Goods
into Happiness. J Assoc Consum Res. 2017; 2: 48—63. https://doi.org/10.1086/689866

Hofmann W, Wisneski DC, Brandt MJ, Skitka LJ. Morality in everyday life. Science (80-). 2014; 345:
1340-1343.

Layous K, Nelson SK, Oberle E, Schonert-Reichl KA, Lyubomirsky S. Kindness Counts: Prompting
Prosocial Behavior in Preadolescents Boosts Peer Acceptance and Well-Being. PLoS One. 2012; 7:
7-9. https://doi.org/10.1371/journal.pone.0051380 PMID: 23300546

Aknin LB, Van de Vondervoort JW, Hamlin JK. Positive feelings reward and promote prosocial behavior.
Curr Opin Psychol. 2018; 20: 55-59. https://doi.org/10.1016/j.copsyc.2017.08.017 PMID: 28837957

Penner LA, Dovidio JF, Piliavin JA, Schroeder DA. Prosocial Behavior: Multilevel Perspectives. Annu
Rev Psychol. 2005; 56: 365-92. https://doi.org/10.1146/annurev.psych.56.091103.070141 PMID:
15709940

Ouweneel E, Le Blanc PM, Schaufeli WB. On being grateful and kind: Results of two randomized con-
trolled trials on study-related emotions and academic engagement. J Psychol Interdiscip Appl. 2014;
148: 37-60. https://doi.org/10.1080/00223980.2012.742854 PMID: 24617270

Martela F, Ryan RM. The Benefits of Benevolence: Basic Psychological Needs, Beneficence, and the
Enhancement of Well-Being. J Pers. 2016; 84: 750-764. https://doi.org/10.1111/jopy.12215 PMID:
26249135

Weinstein N, Ryan RM. When Helping Helps: Autonomous Motivation for Prosocial Behavior and lts
Influence on Well-Being for the Helper and Recipient. J Pers Soc Psychol. 2010; 98: 222—244. https://
doi.org/10.1037/a0016984 PMID: 20085397

Prentice M, Jayawickreme E, Fleeson W. An Experience Sampling Study of the Momentary Dynamics
of Moral, Autonomous, Competent, and Related Need Satisfactions, Moral Enactments, and Psycho-
logical Thriving. Motiv Emot. 2020. https://doi.org/10.5005/jp/books/14190_9

Lyubomirsky S, Layous K. How Do Simple Positive Activities Increase Well-Being? Curr Dir Psychol
Sci. 2013; 22: 57-62. https://doi.org/10.1177/0963721412469809

Lee KJ, Hwang S. Serious leisure qualities and subjective well-being. J Posit Psychol. 2018; 13: 48—
56. https://doi.org/10.1080/17439760.2017.1374437

Newman DB, Tay L, Diener E. Leisure and Subjective Well-Being: A Model of Psychological Mecha-
nisms as Mediating Factors. Journal of Happiness Studies. Kluwer Academic Publishers; 2014. pp.
555-578. https://doi.org/10.1007/s10902-013-9435-x

Wiese CW, Kuykendall L, Tay L. Get active? A meta-analysis of leisure-time physical activity and sub-
jective well-being. J Posit Psychol. 2018; 13: 57-66. https://doi.org/10.1080/17439760.2017.1374436

Dunn EW, Aknin LB, Norton MI. Spending Money on Others Promotes Happiness. Science (80-).
2008; 319: 1687—1688. hitps://doi.org/10.1126/science.1150952 PMID: 18356530

Harbaugh WT, Mayr U, Burghart DR. Neural Responses to Taxation and Voluntary Giving Reveal
Motives for Charitable Donations. Science (80-). 2007; 316: 1622—1625. https://doi.org/10.1126/
science.1140738 PMID: 17569866

Geenen NYR, Hoheluchter M, Langholf V, Walther E. The beneficial effects of prosocial spending on
happiness: work hard, make money, and spend it on others? J Posit Psychol. 2014; 9: 204-208.
https://doi.org/10.1080/17439760.2014.891154

Aknin LB, Dunn EW, Proulx J, Lok I, Norton MI. Does Spending Money on Others Promote Happi-
ness?: A Registered Replication Report. J Pers Soc Psychol. 2020. https://doi.org/10.1037/
pspa0000191 PMID: 32250135

Kasser T. The high price of materialism. Chicago: MIT press; 2002.

Carter TJ, Gilovich T. The Relative Relativity of Material and Experiential Purchases. J Pers Soc Psy-
chol. 2010; 98: 146-159. https://doi.org/10.1037/a0017145 PMID: 20053039

Firestone RW. The “voice”: The dual nature of guilt reactions. Am J Psychoanal. 1987; 47: 210-229.
https://doi.org/10.1007/BF01250340 PMID: 3425772

PLOS ONE | https://doi.org/10.1371/journal.pone.0272152  July 28, 2022 27/30


https://doi.org/10.1037/bul0000298
https://doi.org/10.1037/bul0000298
http://www.ncbi.nlm.nih.gov/pubmed/32881540
https://doi.org.myaccess.library.utoronto.ca/10.1037/a0031578
http://www.ncbi.nlm.nih.gov/pubmed/23421360
https://doi.org/10.1371/journal.pone.0039211
http://www.ncbi.nlm.nih.gov/pubmed/22720078
https://doi.org/10.1086/689866
https://doi.org/10.1371/journal.pone.0051380
http://www.ncbi.nlm.nih.gov/pubmed/23300546
https://doi.org/10.1016/j.copsyc.2017.08.017
http://www.ncbi.nlm.nih.gov/pubmed/28837957
https://doi.org/10.1146/annurev.psych.56.091103.070141
http://www.ncbi.nlm.nih.gov/pubmed/15709940
https://doi.org/10.1080/00223980.2012.742854
http://www.ncbi.nlm.nih.gov/pubmed/24617270
https://doi.org/10.1111/jopy.12215
http://www.ncbi.nlm.nih.gov/pubmed/26249135
https://doi.org/10.1037/a0016984
https://doi.org/10.1037/a0016984
http://www.ncbi.nlm.nih.gov/pubmed/20085397
https://doi.org/10.5005/jp/books/14190_9
https://doi.org/10.1177/0963721412469809
https://doi.org/10.1080/17439760.2017.1374437
https://doi.org/10.1007/s10902-013-9435-x
https://doi.org/10.1080/17439760.2017.1374436
https://doi.org/10.1126/science.1150952
http://www.ncbi.nlm.nih.gov/pubmed/18356530
https://doi.org/10.1126/science.1140738
https://doi.org/10.1126/science.1140738
http://www.ncbi.nlm.nih.gov/pubmed/17569866
https://doi.org/10.1080/17439760.2014.891154
https://doi.org/10.1037/pspa0000191
https://doi.org/10.1037/pspa0000191
http://www.ncbi.nlm.nih.gov/pubmed/32250135
https://doi.org/10.1037/a0017145
http://www.ncbi.nlm.nih.gov/pubmed/20053039
https://doi.org/10.1007/BF01250340
http://www.ncbi.nlm.nih.gov/pubmed/3425772
https://doi.org/10.1371/journal.pone.0272152

PLOS ONE

Prosocial behavior, emotional well-being, and mental health

44,

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Jeong HJ, Koo DM. Volunteering as a mechanism to reduce guilt over purchasing luxury items. J Prod
Brand Manag. 2015; 24: 758-769. https://doi.org/10.1108/JPBM-01-2015-0784

Heine SJ, Proulx T, Vohs KD. The Meaning Maintenance Model: On the Coherence of Social Motiva-
tions. Personal Soc Psychol Rev. 2006; 10: 88—110. https://doi.org/10.1207/s15327957pspr1002_1
PMID: 16768649

Wong PTP. Meaning management theory and death acceptance. In: Tomer A, Grafton E, Wong PTP,
editors. Existential and Spiritual Issues in Death Attitudes. New York: Erlbaum; 2008. pp. 65-87.

Martela F, Steger MF. The three meanings of meaning in life: Distinguishing coherence, purpose, and
significance. J Posit Psychol. 2016; 11: 531-545. https://doi.org/10.1080/17439760.2015.1137623

Heintzelman SJ, King LA. Life is pretty meaningful. Am Psychol. 2014; 69: 561-574. https://doi.org/10.
1037/20035049 PMID: 24490907

Baumeister RF. Meanings of life. New York: Guilford; 1991.

Callister A, Galbraith Q, Kelley H. Constructing Meaning through Connection: Religious Perspectives
on the Purpose of Life. 9(3). Int J Relig Spiritual Soc. 2019;9.

Lambert NM, Stillman TF, Hicks JA, Kamble S, Baumeister RF, Fincham FD. To Belong Is to Matter:
Sense of Belonging Enhances Meaning in Life. Personal Soc Psychol Bull. 2013; 39: 1418-1427.
https://doi.org/10.1177/0146167213499186 PMID: 23950557

Van Tongeren DR, Green JD, Davis DE, Hook JN, Hulsey TL. Prosociality enhances meaning in life. J
Posit Psychol. 2016; 11: 225-236. https://doi.org/10.1080/17439760.2015.1048814

Klein N. Prosocial behavior increases perceptions of meaning in life. J Posit Psychol. 2017; 12: 354—
361. https://doi.org/10.1080/17439760.2016.120954 1

Krause N, Hill PC, Ironson G. Evaluating the relationships among religion, social virtues, and meaning
in life. Arch Psychol Relig. 2019; 41: 53-70. https://doi.org/10.1177/0084672419839797

Morgan J, Farsides T. Measuring Meaning in Life. J Happiness Stud. 2009; 10: 197-214. https://doi.
0rg/10.1007/s10902-007-9075-0

Raposa EB, Laws HB, Ansell EB. Prosocial Behavior Mitigates the Negative Effects of Stress in Every-
day Life. Clin Psychol Sci. 2016; 4: 691-698. https://doi.org/10.1177/2167702615611073 PMID:
27500075

Swann WB, Wenzlaff RM, Krull DS, Pelham BW. Allure of Negative Feedback: Self-Verification Striv-
ings Among Depressed Persons. J Abnorm Psychol. 1992; 101: 293—-306. https://doi.org/10.1037/
0021-843x.101.2.293 PMID: 1583222

Gilbert P, Miles JNV. Sensitivity to social put-down: It’s relationship to perceptions of social rank,
shame, social anxiety, depression, anger and self-other blame. Pers Individ Dif. 2000; 29: 757-774.
https://doi.org/10.1016/S0191-8869(99)00230-5

Wilhelm K, Boyce P, Brownhill S. The relationship between interpersonal sensitivity, anxiety disorders
and major depression. J Affect Disord. 2004; 79: 33—41. https://doi.org/10.1016/S0165-0327(02)
00069-1 PMID: 15023478

Wilson J, Musick M. Doing Well by Doing Good: Volunteering and Occupational Achievement among
American Women. Sociol Q. 2003; 44: 433—450. https://doi.org/10.1111/j.1533-8525.2003.tb00540.x

Crocker J, Canevello A, Breines JG, Flynn H. Interpersonal Goals and Change in Anxiety and Dyspho-
ria in First-Semester College Students. J Pers Soc Psychol. 2010; 98: 1009-1024. https://doi.org/10.
1037/a0019400 PMID: 20515255

Morelli SA, Lee IA, Arnn ME, Zaki J. Emotional and instrumental support provision interact to predict
well-being. Emotion. 2015; 15: 484-493. https://doi.org/10.1037/emo0000084 PMID: 26098734

Haski-Leventhal D. Altruism and Volunteerism: The perceptions of altruism in four disciplines and their
impact on the study of volunteerism. J Theory Soc Behav. 2009; 39: 271-299. https://doi.org/10.1111/
j.1468-5914.2009.00405.x

Chancellor J, Margolis S, Bao KJ, Lyubomirsky S. Everyday prosociality in the workplace: The reinforc-
ing benefits of giving, getting, and glimpsing. Emotion. 2018; 18: 507-517. https://doi.org/10.1037/
emo0000321 PMID: 28581323

Mongrain M, Chin JM, Shapira LB. Practicing Compassion Increases Happiness and Self-Esteem. J
Happiness Stud. 2011; 12: 963-981. https://doi.org/10.1007/s10902-010-9239-1

Taylor CT, Lyubomirsky S, Stein MB. Upregulating the positive affect system in anxiety and depres-
sion: Outcomes of a positive activity intervention. Depress Anxiety. 2017; 34: 267-280. https://doi.org/
10.1002/da.22593 PMID: 28060463

Trew JL, Alden LE. Kindness reduces avoidance goals in socially anxious individuals. Motiv Emot.
2015; 39: 892—-907. https://doi.org/10.1007/s11031-015-9499-5

PLOS ONE | https://doi.org/10.1371/journal.pone.0272152  July 28, 2022 28/30


https://doi.org/10.1108/JPBM-01-2015-0784
https://doi.org/10.1207/s15327957pspr1002_1
http://www.ncbi.nlm.nih.gov/pubmed/16768649
https://doi.org/10.1080/17439760.2015.1137623
https://doi.org/10.1037/a0035049
https://doi.org/10.1037/a0035049
http://www.ncbi.nlm.nih.gov/pubmed/24490907
https://doi.org/10.1177/0146167213499186
http://www.ncbi.nlm.nih.gov/pubmed/23950557
https://doi.org/10.1080/17439760.2015.1048814
https://doi.org/10.1080/17439760.2016.1209541
https://doi.org/10.1177/0084672419839797
https://doi.org/10.1007/s10902-007-9075-0
https://doi.org/10.1007/s10902-007-9075-0
https://doi.org/10.1177/2167702615611073
http://www.ncbi.nlm.nih.gov/pubmed/27500075
https://doi.org/10.1037/0021-843x.101.2.293
https://doi.org/10.1037/0021-843x.101.2.293
http://www.ncbi.nlm.nih.gov/pubmed/1583222
https://doi.org/10.1016/S0191-8869(99)00230-5
https://doi.org/10.1016/S0165-0327(02)00069-1
https://doi.org/10.1016/S0165-0327(02)00069-1
http://www.ncbi.nlm.nih.gov/pubmed/15023478
https://doi.org/10.1111/j.1533-8525.2003.tb00540.x
https://doi.org/10.1037/a0019400
https://doi.org/10.1037/a0019400
http://www.ncbi.nlm.nih.gov/pubmed/20515255
https://doi.org/10.1037/emo0000084
http://www.ncbi.nlm.nih.gov/pubmed/26098734
https://doi.org/10.1111/j.1468-5914.2009.00405.x
https://doi.org/10.1111/j.1468-5914.2009.00405.x
https://doi.org/10.1037/emo0000321
https://doi.org/10.1037/emo0000321
http://www.ncbi.nlm.nih.gov/pubmed/28581323
https://doi.org/10.1007/s10902-010-9239-1
https://doi.org/10.1002/da.22593
https://doi.org/10.1002/da.22593
http://www.ncbi.nlm.nih.gov/pubmed/28060463
https://doi.org/10.1007/s11031-015-9499-5
https://doi.org/10.1371/journal.pone.0272152

PLOS ONE

Prosocial behavior, emotional well-being, and mental health

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.
90.

Alden LE, Trew JL. If it makes you happy: Engaging in kind acts increases positive affect in socially
anxious individuals. Emotion. 2013; 13: 64—75. https://doi.org/10.1037/a0027761 PMID: 22642341

Twenge JM. The age of anxiety? birth cohort change in anxiety and Neuroticism, 1952—1993. J Pers
Soc Psychol. 2000; 79: 1007-1021. https://doi.org/10.1037//0022-3514.79.6.1007 PMID: 11138751

Button KS, loannidis JPA, Mokrysz C, Nosek BA, Flint J, Robinson ESJ, et al. Power failure: why small
sample size undermines the reliability of neuroscience. Nat Rev Neurosci. 2013; 14: 365-376. https:/
doi.org/10.1038/nrn3475 PMID: 23571845

Sheldon KM, Lyubomirsky S. Revisiting the Sustainable Happiness Model and Pie Chart: Can Happi-
ness Be Successfully Pursued? J Posit Psychol. 2019; 1-10. https://doi.org/10.1080/17439760.2019.
1689421

Ryan RM, Deci EL. Self-Determination Theory: Basic Psychological Needs in Motivation, Develop-
ment, and Wellness. New York: Guilford Press; 2018.

Kohout FJ, Berkman LF, Evans DA, Cornoni-Huntley J. Two Shorter Forms of the CES-D Depression
Symptoms Index. J Aging Health. 1993; 5: 179—-193. https://doi.org/10.1177/089826439300500202
PMID: 10125443

Radloff LS. The CES-D Scale. Appl Psychol Meas. 1977; 1: 385-401. https://doi.org/10.1177/
014662167700100306

Ross CE, Mirowsky J. Socially-Desirable Response and Acquiescence in a Cross-Cultural Survey of
Mental Health. J Health Soc Behav. 1984; 25: 189-197. PMID: 6470459

Bjelland I, Dahl AA, Haug TT, Neckelmann D. The Validity of the Hospital Anxiety and Depression
Scale: An Updated Literature Review. J Psychosom Res. 2002; 52: 69-77. https://doi.org/10.1016/
s0022-3999(01)00296-3 PMID: 11832252

Lyubomirsky S, Lepper HS. A Measure of Subjective Happiness: Preliminary Reliability and Construct
Validation. Soc Indic Res. 1999; 46: 137-155.

Steger MF, Frazier P, Kaler M, Oishi S. The meaning in life questionnaire: Assessing the presence of
and search for meaning in life. J Couns Psychol. 2006; 53: 80-93. https://doi.org/10.1037/0022-0167.
53.1.80

Kennedy R, Clifford S, Burleigh T, Waggoner PD, Jewell R, Winter NJG. The shape of and solutions to
the MTurk quality crisis. Polit Sci Res Methods. 2020; 1-16. https://doi.org/10.1017/psrm.2020.6

Wood D, Harms PD, Lowman GH, DeSimone JA. Response Speed and Response Consistency as
Mutually Validating Indicators of Data Quality in Online Samples. Soc Psychol Personal Sci. 2017; 8:
454—-464. https://doi.org/10.1177/1948550617703168

Moss A, Litman L. After the Bot Scare: Understanding What’'s Been Happening With Data Collection
on MTurk and How to Stop It. 2018.

Litman L, Robinson J, Abberbock T. TurkPrime.com: A versatile crowdsourcing data acquisition plat-
form for the behavioral sciences. Behav Res Methods. 2016; 1—10. https://doi.org/10.3758/s13428-
016-0727-z

Stanley ATD, Jarrell SB, Doucouliagos H. Could It Be Better to Discard 90% of the Data? A Statistical
Paradox. Am Stat. 2010; 64: 70-77.

Layous K, Lee H, Choi |, Lyubomirsky S. Culture Matters When Designing a Successful Happiness-
Increasing Activity. J Cross Cult Psychol. 2013; 44: 1294—13083. https://doi.org/10.1177/
0022022113487591

Proyer RT, Wellenzohn S, Gander F, Ruch W. Toward a better understanding of what makes positive
psychology interventions work: Predicting happiness and depression from the person x Intervention fit
in a follow-up after 3.5 years. Appl Psychol Heal Well-Being. 2015; 7: 108—128. https://doi.org/10.
1111/aphw.12039 PMID: 25424973

Manthey L, Vehreschild V, Renner KH. Effectiveness of Two Cognitive Interventions Promoting Happi-
ness with Video-Based Online Instructions. J Happiness Stud. 2016; 17: 319-339. https://doi.org/10.
1007/s10902-014-9596-2

Miles A, Charron-Chénier R, Schleifer C. Measuring Automatic Cognition: Advancing Dual-Process
Research in Sociology. Am Sociol Rev. 2019; 84: 308-333. https://doi.org/10.1177/
0003122419832497

Bollen KA, Brand JE. A General Panel Model with Random and Fixed Effects: A Structural Equations
Approach. Soc Forces. 2010; 89: 1-34. https://doi.org/10.1353/s0f.2010.0072 PMID: 21769157

Enders CK. Applied Missing Data Analysis. 1sted. New York: The Guilford Press; 2010.

Sirois FM, Molnar DS. Perfectionism, Health, and Well-Being. Perfectionism, Health, and Well-Being.
Springer International Publishing; 2016. https://doi.org/10.1007/978-3-319-18582-8

PLOS ONE | https://doi.org/10.1371/journal.pone.0272152  July 28, 2022 29/30


https://doi.org/10.1037/a0027761
http://www.ncbi.nlm.nih.gov/pubmed/22642341
https://doi.org/10.1037//0022-3514.79.6.1007
http://www.ncbi.nlm.nih.gov/pubmed/11138751
https://doi.org/10.1038/nrn3475
https://doi.org/10.1038/nrn3475
http://www.ncbi.nlm.nih.gov/pubmed/23571845
https://doi.org/10.1080/17439760.2019.1689421
https://doi.org/10.1080/17439760.2019.1689421
https://doi.org/10.1177/089826439300500202
http://www.ncbi.nlm.nih.gov/pubmed/10125443
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
http://www.ncbi.nlm.nih.gov/pubmed/6470459
https://doi.org/10.1016/s0022-3999(01)00296-3
https://doi.org/10.1016/s0022-3999(01)00296-3
http://www.ncbi.nlm.nih.gov/pubmed/11832252
https://doi.org/10.1037/0022-0167.53.1.80
https://doi.org/10.1037/0022-0167.53.1.80
https://doi.org/10.1017/psrm.2020.6
https://doi.org/10.1177/1948550617703168
https://doi.org/10.3758/s13428-016-0727-z
https://doi.org/10.3758/s13428-016-0727-z
https://doi.org/10.1177/0022022113487591
https://doi.org/10.1177/0022022113487591
https://doi.org/10.1111/aphw.12039
https://doi.org/10.1111/aphw.12039
http://www.ncbi.nlm.nih.gov/pubmed/25424973
https://doi.org/10.1007/s10902-014-9596-2
https://doi.org/10.1007/s10902-014-9596-2
https://doi.org/10.1177/0003122419832497
https://doi.org/10.1177/0003122419832497
https://doi.org/10.1353/sof.2010.0072
http://www.ncbi.nlm.nih.gov/pubmed/21769157
https://doi.org/10.1007/978-3-319-18582-8
https://doi.org/10.1371/journal.pone.0272152

PLOS ONE

Prosocial behavior, emotional well-being, and mental health

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

M. F, Santos AJ, Ribeiro O, Daniel JR, Rubin KH. Prosocial behavior and friendship quality as modera-
tors of the association between anxious withdrawal and peer experiences in Portuguese young adoles-
cents. Front Psychol. 2019; 9: 2783. https://doi.org/10.3389/fpsyg.2018.02783 PMID: 30687206

Shaver PR, Mikulincer M, Cassidy J. Attachment, caregiving in couple relationships, and prosocial
behavior in the wider world. Curr Opin Psychol. 2019; 25: 16—20. https://doi.org/10.1016/j.copsyc.
2018.02.009 PMID: 29514115

von Dawans B, Trueg A, Kirschbaum C, Fischbacher U, Heinrichs M. Acute social and physical stress
interact to influence social behavior: The role of social anxiety. PLoS One. 2018; 13: e0204665.
https://doi.org/10.1371/journal.pone.0204665 PMID: 30359369

Schacter HL, Margolin G. When it feels good to give: Depressive symptoms, daily prosocial behavior,
and adolescent mood. Emotion. 2019; 19: 923-927. https://doi.org/10.1037/emo0000494 PMID:
30138009

Rothkirch M, Tonn J, Kéhler S, Sterzer P. Neural mechanisms of reinforcement learning in unmedi-
cated patients with major depressive disorder. Brain. 2017; 140: 1147-1157. https://doi.org/10.1093/
brain/awx025 PMID: 28334960

Sokol Y, Serper M. Temporal self appraisal and continuous identity: Associations with depression and
hopelessness. J Affect Disord. 2017; 208: 503-511. https://doi.org/10.1016/}.jad.2016.10.033 PMID:
27832930

Dunn EW, Aknin LB, Norton MI. Prosocial Spending and Happiness Using Money to Benefit Others
Pays Off. Curr Dir Psychol Sci. 2014; 23: 41—-47. https://doi.org/10.1177/0963721413512503

Miles A, Upenieks L. Moral Self-Appraisals Explain Emotional Rewards of Prosocial Behavior. J Happi-
ness Stud. 2021. https://doi.org/10.1007/s10902-021-00434-w

Sheldon KM, Boehm J, Lyubomirsky S. Variety is the Spice of Happiness: The Hedonic Adaptation
Prevention Model. In: Boniwell |, David SA, Ayers AC, editors. Oxford Handbook of Happiness. 2013.

Strack F, Schwarz N, Gschneidinger E. Happiness and reminiscing: The role of time perspective,
affect, and mode of thinking. J Pers Soc Psychol. 1985; 49: 1460-1469. https://doi.org.myaccess.
library.utoronto.ca/10.1037/0022-3514.49.6.1460.

Ko K, Margolis S, Revord J, Lyubomirsky S. Comparing the effects of performing and recalling acts of
kindness. J Posit Psychol. 2019; 1-9. https://doi.org/10.1080/17439760.2019.1663252

Konrath S, Fuhrel-Forbis A, Lou A, Brown S. Motives for volunteering are associated with mortality risk
in older adults. Heal Psychol. 2012; 31: 87-96. https://doi.org/10.1037/a0025226 PMID: 21842999

PLOS ONE | https://doi.org/10.1371/journal.pone.0272152  July 28, 2022 30/30


https://doi.org/10.3389/fpsyg.2018.02783
http://www.ncbi.nlm.nih.gov/pubmed/30687206
https://doi.org/10.1016/j.copsyc.2018.02.009
https://doi.org/10.1016/j.copsyc.2018.02.009
http://www.ncbi.nlm.nih.gov/pubmed/29514115
https://doi.org/10.1371/journal.pone.0204665
http://www.ncbi.nlm.nih.gov/pubmed/30359369
https://doi.org/10.1037/emo0000494
http://www.ncbi.nlm.nih.gov/pubmed/30138009
https://doi.org/10.1093/brain/awx025
https://doi.org/10.1093/brain/awx025
http://www.ncbi.nlm.nih.gov/pubmed/28334960
https://doi.org/10.1016/j.jad.2016.10.033
http://www.ncbi.nlm.nih.gov/pubmed/27832930
https://doi.org/10.1177/0963721413512503
https://doi.org/10.1007/s10902-021-00434-w
https://doi.org.myaccess.library.utoronto.ca/10.1037/0022-3514.49.6.1460
https://doi.org.myaccess.library.utoronto.ca/10.1037/0022-3514.49.6.1460
https://doi.org/10.1080/17439760.2019.1663252
https://doi.org/10.1037/a0025226
http://www.ncbi.nlm.nih.gov/pubmed/21842999
https://doi.org/10.1371/journal.pone.0272152

