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Abstract

Objective: To examine whether prosocial behaviors help sustain a positive mood, we tested the dynamic reciprocal associa-

tions between prosocial behavior and positive affect (PA) in daily life. A second aim was to examine whether the personality

traits Neuroticism and Extraversion moderate these associations.

Method: The study included a community sample (N 5 553). Participants completed an electronic diary assessing prosocial

behavior and PA three times a day over 30 days. A subsample of 322 participants filled out the NEO Five-Factor Inventory to

assess Neuroticism and Extraversion. Multilevel autoregressive models were performed to examine the within-person bidirec-

tional associations between prosocial behavior and PA and possible moderation by Neuroticism and Extraversion.

Results: Within individuals, more PA was followed by more prosocial behavior at the next assessment, and more prosocial

behavior was followed by more PA. The effect of prosocial behavior on PA was stronger for individuals high on Neuroticism.

Extraversion did not moderate the associations under study.

Conclusions: The findings indicate that prosocial behavior and PA reinforce each other in daily life. Prosocial behavior seems

most beneficial for individuals high on Neuroticism.

Keywords: Emotion regulation, social behavior, experience sampling, intensive longitudinal methods, time series

The social instincts lead an animal to take pleasure in the soci-
ety of its fellows, to feel a certain amount of sympathy with
them, and to perform various services for them.
(Darwin, 1871)

Prosocial behaviors are an intriguing category of cooperative
acts in which we benefit others, often at a cost to ourselves, such
as helping, sharing, donating, comforting, cooperating, and vol-
unteering (Penner, Dovidio, Piliavin, & Schroeder, 2005; Triv-
ers, 1971). Prosocial behaviors lie at the heart of what it means
to be human; the Golden Rule to “treat others as you wish to be
treated” is part of all major cultures and religions (Nowak,
2011). Prosocial behaviors are typical for mammals, who have
brains designed to blur the line between the self and the other,
leading to an emotional sensitivity that triggers seemingly altru-
istic impulses (Nummenmaa et al., 2012). Such helping

behaviors have long puzzled scientists, who asked themselves
why and when who helps whom (Trivers, 1971).

There are many explanations for why we help others without
expecting an immediate return. One theory is that prosocial behav-
iors are used instrumentally to sustain an already existing positive
mood (Carlson, Charlin, & Miller, 1988; Isen & Simmonds,
1978). Numerous experimental studies (e.g., Isen, Clark, &
Schwartz, 1976) and observational studies (e.g., George & Brief,
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1992) have shown that inducing a positive mood increases helping
behavior, which is known as “the feel-good, do-good effect”
(Rosenhan, Salovey, & Hargis, 1981). Conversely, doing good
may also make one feel good, as some longitudinal studies
observed that helping behaviors predict future positive feelings
(Alden & Trew, 2013; Kahana, Bhatta, Lovegreen, Kahana, &
Midlarsky, 2013).

Recent theories suggest that emotions may function as self-
perpetuating systems that tend to trigger behaviors that help peo-
ple maintain or prolong their current state (Garland et al., 2010;
Kuppens, Allen, & Sheeber, 2010; Wichers, 2014). This resem-
bles the mood-maintenance theory, which postulates that posi-
tive emotions elicit prosocial behavior and that prosocial
behaviors subsequently maintain or restore original levels of
positive emotions (a positive feedback loop; cf. Carlson et al.,
1988; Isen & Simmonds, 1978). However, previous experimen-
tal and longitudinal two-wave studies were not designed to test
this dynamic interplay taking place within individuals in daily
life (Molenaar, 2004). Capturing the reciprocity between
prosocial behaviors and positive mood states requires a time-
series design and repeated assessments over time, such as diary
or experience sampling methods.

The few available studies examining the relationship between
specific types of prosocial behaviors and positive mood states
using repeated assessments have yielded mixed results. Reports
of people’s engagement in prosocial behaviors during a day
were not associated with their perception of how good or bad
that day was (Weinstein & Ryan, 2010), although this study did
not directly assess positive mood states. Other studies with a
time-series design have shown that helping one’s spouse (Poulin
et al., 2010) or colleagues (Glomb, Bhave, Miner, & Wall,
2011) predicted within-person increases in positive affect (PA).
The only study that directly tested a bidirectional association, in
this case between workplace helping and momentary PA,
observed this association only for individuals low in altruism
(Conway, Rogelberg, & Pitts, 2009). Thus, no previous studies
have yielded evidence of a bidirectional within-person associa-
tion between prosocial behavior and positive affect in daily life
in individuals from the general population, despite the fact that
the existence of bidirectional effects is central to the mood-
maintenance theory and theories suggesting that emotions may
function as self-perpetuating systems.

Even if prosocial behaviors precede positive feelings and
vice versa, individuals probably differ in the size of these effects.
Previous studies showed that behavior that is congruent with
one’s personality has stronger effects on one’s mood than
behavior that is personality-incongruent (Côt�e & Moskowitz,
1998; Glomb et al., 2011). Extraversion is characterized by
sociability and more frequent, intense, and persistent positive
emotions (Verduyn & Brans, 2012). As previously suggested by
Côt�e and Moskowitz (1998), this implies that extraverts may
experience more positive emotions than introverts when they
engage in prosocial behavior. Conversely, individuals high on
Neuroticism have been characterized by more frequent and
intense negative emotions (Miller, Vachon, & Lynam, 2009;

Verduyn & Brans, 2012), reduced levels of PA (Jacobs et al.,
2011), and a more rapid decay of positive feelings (Hemenover,
2003). Thus, following the congruence principle, high Neuroti-
cism should dampen the PA response to prosocial behavior.
Nevertheless, other studies observed that individuals scoring
high on Neuroticism have a more favorable course of depression
after positive life events than individuals scoring low on Neurot-
icism (Oldehinkel, Ormel, & Neeleman, 2000; Spinhoven et al.,
2011), which suggests that more neurotic individuals may bene-
fit more from positive events, rather than less.

To find out whether prosocial behaviors and positive mood
states reinforce each other in daily life, the current study examined
bidirectional temporal associations between prosocial behaviors
and PA using an intensive time-series design in which individuals
from the general population assessed themselves three times a day
for one month. Second, to investigate whether these dynamic
associations are stronger or weaker when prosocial behavior and
PA are more personality-congruent, we examined whether the
temporal associations between prosocial behavior and PA are
moderated by the personality traits Extraversion and Neuroticism.

METHOD

Participants

The sample was composed of 629 individuals from the
general Dutch population who took part in the online
“HowNutsAreTheDutch” diary study between May 22, 2014
(launching date of the diary study), and December 13, 2014
(end of the first-year wave of the website; see Van der Krieke
et al., 2015, in press, for details). As there was no rule by
which to stop data collection, the present study concerns a
convenience sample. Before starting the study, all partici-
pants stated that they were at least 18 years of age, had a
smartphone, were not engaged in shift work, did not antici-
pate a major disruption of daily routines within the study
period, were aware that participation would be terminated if
too many assessments were missed, and approved of having
their anonymous data used for research purposes. The mean
age of the participants was 41.0 years (SD 5 13.4). Most par-
ticipants were female (82%), in a romantic relationship
(71%), and highly educated (high: 83%, middle: 13%, low:
4%) . For more details on the participants and study proce-
dure, we refer to Van der Krieke et al. (2015).

Procedure

Participants were recruited by means of a crowdsourcing proce-
dure. Individuals from the general population of the Netherlands
were informed about our research (on mental health as a dimen-
sional and dynamic phenomenon) by means of radio and televi-
sion broadcasts, podium discussions, and articles in newspapers
and magazines. Individuals were invited to visit the website
www.HoeGekIs.nl and to self-assess their mental health in a
cross-sectional study, a longitudinal diary study, or both. In the

2 Snippe, Jeronimus, aan het Rot, et al.

http://www.HoeGekIs.nl


longitudinal diary study, participants monitored their feelings,
behaviors, cognitions, and activities three times a day over 30
consecutive days (maximum 90 assessments) using an electronic
diary. Links to the diary were sent by means of a text message at
equidistant time points representing the morning, afternoon, and
evening (e.g., 10:30 a.m., 4:30 p.m., and 10:30 p.m., respective-
ly). The exact time points depended on participants’ sleep-wake
schedule but were always 6 hours apart.

Participants completed on average 45 of the diary assess-
ments (SD 5 32, range 5 0–90). Thus, in total, 50% of the diary
assessments were completed, resulting in 28,264 observations
out of a possible total of 55,610 (629 3 90). Of the 629 partici-
pants, 553 participants completed at least two consecutive
assessments and were included in the analyses (22,460 observa-
tions). Of these 553 participants, 322 participants (58%) also
completed the questionnaire assessing Neuroticism and
Extraversion.

Measures

Positive Affect. Momentary positive affect (PA) was mea-
sured with six items from the circumplex model of affect (Feld-
man Barrett & Russell, 1998). Participants rated the extent to
which they felt relaxed, energetic, enthusiastic, content, calm,
and cheerful on visual analogue scales (VAS) ranging from 0
(not at all) to 100 (very much). The composite PA score was cal-
culated by taking the mean of the six mentioned items
(range 5 0–100). The internal consistency (computed by taking
the deviations from the person mean of each item) of the PA
scale was good (a 5 .86). The within-person Cronbach’s coeffi-
cient alpha of PA was also computed separately for individuals
who completed at least 75% of the observations. The mean of
these within-person Cronbach’s coefficient alphas was .84, indi-
cating that the within-person internal consistency of PA was
generally good.

To examine whether there was sufficient variability in the
diary data, we examined the mean squared successive difference
(MSSD) in PA, which is a measure of temporal instability
(Jahng, Wood, & Trull, 2008). A high MSSD represents high
moment-to-moment variability and low temporal dependency in
the time series. The average MSSD of the total PA score was
217.1, which means that the mean difference between two suc-
cessive observations was 14.7.

Prosocial Behavior. Prosocial behavior during the previous
6-hour time interval was measured with the item “Since the last
measurement I was able to make a difference to someone,” rated
on a VAS ranging from 0 (not at all) to 100 (very much). In a
small validation pilot study of former participants and nonparti-
cipants, we examined what people had in mind when they rated
this item positively. Provided types of situations included emo-
tional support (e.g., listening to emotional problems of a friend,
sending a supporting text message), practical help (e.g., buying
groceries for someone, helping with a work/school assignment),

doing something of which you assume it makes the other feel
better (e.g., making a compliment to a colleague, calling parents,
bringing flowers), and financial help (e.g., giving money to a
homeless person). As these examples all reflect cooperative acts
that benefit others (i.e., prosocial behavior; cf. Penner et al.,
2005), our validation study indicates that our single item was a
valid measure of prosocial behavior. The MSSD of this item
was 726.9, which means that the mean difference between two
successive observations was 27.0. The correlation between the
person mean of prosocial behavior during the first 45 assess-
ments with the person and the person mean of prosocial behav-
ior during the last 45 assessments of the measurement period
was .84 for the whole sample and .90 in the sample of individu-
als who completed at least 75% of the observations, indicating
good test–retest reliability. All diary items have previously been
described (Van der Krieke et al., 2015, in press), and this article
is the first to use these specific items for a study of dynamic
associations.

Personality. The personality scores were assessed with the
updated NEO Five-Factor Inventory (NEO-FFI-3), which has
60 items (De Fruyt & Hoekstra, 2014). The Neuroticism and
Extraversion domains were each measured with 12 items scored
on a 5-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). The Cronbach’s coefficient alpha was .90 for
the Neuroticism items and .83 for the Extraversion items, indi-
cating good internal consistency. This personality measure has
previously been used to compare diary study adherers to non-
adherers (Van der Krieke et al., in press).

Statistical Analyses

Autoregressive multilevel modeling was performed using
STATA XTMIXED to examine the temporal within-person
associations between momentary PA and prosocial behavior. In
the first model, we tested whether lagged values of momentary
PA (t21) predicted prosocial behavior over the next interval of
6 hours (t), controlling for lagged values of prosocial behavior
(t21) to remove autocorrelation from the series. In other words,

Figure 1 Timing of the assessments. PA 5 positive affect; M1 5 Model 1;

M2 5 Model 2. The dashed arrows reflect the performed analyses. PA was
assessed momentarily and prosocial behavior was assessed retrospectively,

covering the previous 6 hours (from t21 to t).
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we examined whether current levels of PA predicted prosocial
behavior occurring, on average 3 hours later (see Figure 1). In
the second model, we tested whether prosocial behavior over the
previous interval of 6 hours (t) predicted current values of PA
(t), while controlling for lagged values of PA (t21). In this way,
we also predict PA occurring on average 3 hours later than earli-
er prosocial behavior. We did not take lagged values of
prosocial behavior during the previous 6-hour interval (t21) to
predict PA at the next point in time (t) because then we would
predict PA on average 9 hours later (i.e., the behaviors took
place on average 3 hours ago, and the next assessment of PA is
6 hours later). We considered this time period too long to detect
the impact of small fluctuations in prosocial behavior on PA.

To examine within-person deviations from individuals’ mean
level, the time-varying variables of interest were person-mean
centered (i.e., the mean level of each person was subtracted from
his or her scores; Curran & Bauer, 2011). Besides the variables
of interest, the models included a variable denoting time (1–90),
two dummy variables for time of day (afternoon and evening;
morning was the reference category), a dummy variable for the
occurrence of positive events since the last measurement, and a
dummy variable for the occurrence of negative events since the
last measurement, to control for the effects of these possible
confounders. A random intercept and a random slope for the
time-varying predictor variables were included when they did
not decrease model fit. Random slopes were included to take
individual differences in within-person associations into
account. Models with different covariance structures for the ran-
dom slopes (i.e., independent, exchangeable, identical, unstruc-
tured) and residuals (i.e., independent, exchangeable,
unstructured, AR1, MA1) were specified, and the model with
the best fit according to the Akaike information criterion (AIC)
was chosen as the final model. Models with an independent
covariance structure for the random slopes and an AR1 residual
covariance structure fit best according to the AIC. The size of
the effects of the time-varying variables of interest were estimat-
ed by computing Cohen’s r:

r 5 b 3 SD xð Þ=SD yð Þ;

where b is the unstandardized regression coefficient for the
predictor variable of interest from the multilevel model,
SD(x) is the standard deviation of the predictor variable of
interest (i.e., the within-person variation in x), and SD(y) is
the standard deviation of the dependent variable (i.e., the
within-person variation in y).

To examine whether the results would be robust, sensitivity
analyses were performed by examining the interaction between
the number of completed assessments and the predictors of inter-
est, and the analyses were repeated in the subsample of individu-
als who completed at least 75% of the assessments, henceforth
denoted as “adherers” (N 5 238).

In the 322 participants who completed the NEO-FFI-3, we
tested whether the associations under study were moderated by
Neuroticism and Extraversion. We added Neuroticism or

Extraversion (continuous variables) as well as the interaction
between these personality traits and the variable of interest to the
models.

RESULTS

Descriptives

The average person mean (i.e., the mean level of each person) of
PA was 55.8 (SD 5 11.8, range 5 3.5–95.4), and the average
person mean of prosocial behavior was 46.9 (SD 5 15.2,
range 5 4.4–94.2). Participants who completed the NEO-FFI
and those participants who did not did not differ on these aver-
age person means of PA (t 5 0.66, p 5 .51) and prosocial behav-
ior (t 5 0.92, p 5 .36). The average within-person variation (i.e.,
the standard deviation of the within-person deviations from each
person mean) in prosocial behavior was 20.1, and the average
within-person variation in PA was 12.5. The average level of
Neuroticism was 34.7 (SD 5 9.2, range 5 12–57), and the aver-
age level of Extraversion was 39.1 (SD 5 6.9, range 5 19–60).
Higher levels of Neuroticism were associated with lower aver-
age levels of PA (r 5 20.58, p< .01) and with lower average
levels of prosocial behavior (r 5 20.19, p< .01). Higher levels
of Extraversion were associated with higher average levels of
PA (r 5 0.44, p< .01) and with higher average levels of
prosocial behavior (r 5 0.28, p< .01).

Temporal Associations Between PA and
Prosocial Behavior

Within participants, higher levels of PA were followed by higher
levels of prosocial behavior during the next 6-hour interval,
while controlling for prosocial behavior during the previous
6-hour interval (see Model 1 in Table 1). The reverse association
was also significant; higher levels of prosocial behavior during
the previous 6 hours were associated with higher current values
of PA, while controlling for values of PA at the previous assess-
ment (see Model 2 in Table 1). The sizes of the average effects
of PA on prosocial behavior (Cohen’s r 5 .05) and of prosocial
behavior on PA (Cohen’s r 5 .17) were small. The random
effects indicated considerable variability between individuals in
the strength of the effect of PA on prosocial behavior and in the
strength of the effect of prosocial behavior on PA.

Repeating the analyses in the adherers yielded similar results;
higher PA predicted prosocial behavior during the next 6-hour
time interval (B 5 0.06, SE 5 0.01, Z 5 4.30, p< .01), and pre-
vious prosocial behavior also predicted current levels of PA
(B 5 0.11, SE 5 0.01, Z 5 14.00, p< .01). Also, there was no
significant interaction between the number of assessments and
PA in the prediction of prosocial behavior during the next 6-
hour time interval (B<20.01, SE< 0.01, Z 5 0.52, p 5 .61).
Similarly, the interaction between the number of assessments
and prosocial behavior in the prediction of PA was not signifi-
cant (B<20.01, SE< 0.01, Z 5 20.23, p 5 .62).
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Interaction With Extraversion and Neuroticism

The effect of previous prosocial behavior on current levels of
PA was moderated by Neuroticism (B 5 0.004, SE 5 0.001,
Z 5 4.67, p< .01), whereas the effect was not significantly mod-
erated by Extraversion (B 5 20.001, SE 5 0.001, Z 5 20.81,
p 5 .42). The effect of current levels of PA on prosocial behav-
ior during the next 6 hours was not significantly moderated by
Neuroticism (B 5 20.01, SE 5 0.002, Z 5 20.66, p 5 .51) or
Extraversion (B 5 20.001, SE 5 0.002, Z 5 20.51, p 5 .61).

DISCUSSION

This study yielded two key observations that merit discussion.
First, we found evidence for bidirectional dynamic within-
person associations between prosocial behaviors and positive
affect (PA) in daily life. Second, individuals who scored higher
on Neuroticism reported more PA after prosocial behaviors than
individuals scoring lower on Neuroticism, whereas Extraversion
did not moderate the dynamic associations. Below, these results
are interpreted in light of the existing literature.

The present study indicates that positive mood states and
prosocial behaviors tend to reinforce one another within individ-
uals in daily life. This observation corresponds with the theory
that people engage in prosocial behavior to maintain a positive
mood (Carlson et al., 1988) and the scenario that emotions func-
tion as self-perpetuating systems, since reciprocal links between
affective states and behaviors can serve to restore or prolong

positive emotions (Garland et al., 2010; Kuppens et al., 2010;
Wichers, 2014). To the best of our knowledge, given its design,
the present study yields the strongest available evidence for the
mood-maintenance hypothesis concerning prosocial behavior
(Carlson et al., 1988) to date.

The findings contribute to the existing literature on prosocial
behavior and positive mood states in several ways. Previous
studies have suggested that prosocial behaviors can boost gener-
al levels of PA, as deliberately engaging in three prosocial acts a
day has been shown to increase PA in socially anxious individu-
als (Alden & Trew, 2013). Studies using time-series designs
have shown that helping colleagues (Glomb et al., 2011) or
one’s spouse (Poulin et al., 2010) in daily life is associated with
within-person increases in PA. However, the only study that
focused on the bidirectional association between helping behav-
iors (at work) and PA showed that this association was only pre-
sent in people low on altruism (Conway et al., 2009). Our results
extend these findings by showing a dynamic reciprocal associa-
tion between PA and prosocial behavior in daily life in individu-
als sampled from the general population. This suggests that
emotional well-being may not only be sustained by engaging in
more cooperative acts, but that generated PA may also trigger
more prosocial behaviors.

The second key finding of our study is that the effect of
prosocial behavior on PA was stronger in people scoring higher
on Neuroticism, for whom such a boost may be most welcome
(Jeronimus, Ormel, Aleman, Penninx, & Riese, 2013). This
result aligns with previous studies in which individuals high on

Table 1 Associations Between Prosocial Behavior and Positive Affect

Prosocial Behavior (Model 1) Positive Affect (Model 2)

B (SE) Z p B (SE) Z p

Fixed effects

Prosocial behavior t21 0.04 (.01) 4.91 <.01

Prosocial behavior t 0.10 (<.01) 17.14 <.01

PA t21 0.07 (.01) 5.80 <.01 0.30 (.01) 32.86 <.01

Time <0.01 (.01) 0.29 .77 0.01 (<.01) 2.68 .01

Afternoon 9.90 (.38) 26.21 <.01 20.95 (.20) – 4.83 <.01

Evening 8.54 (.38) 22.25 <.01 22.00 (.21) – 9.34 <.01

Positive event 9.32 (0.48) 19.47 <.01 4.55 (0.27) 17.03 <.01

Negative event 22.51 (0.58) 24.31 <.01 211.74 (0.43) 227.41 <.01

Random effects (in SD) B (SE) 95% CI B (SE) 95% CI

Prosocial behavior t–1 0.11 (.01) [0.09, 0.13] 0.09 (.01) [0.08, 0.10]

PA t–1 0.12 (.02) [0.09, 0.16] 0.14 (.01) [0.12, 0.16]

Time 0.03 (.01) [0.02, 0.04] Omitted Omitted

Afternoon 4.54 (.35) [3.90, 5.28] 1.05 (.26) [0.65, 1.71]

Evening 5.11 (.33) [4.50, 5.80] 2.16 (0.18) [1.83, 2.55]

Positive event 3.89 (.65) [2.80, 5.41] 1.99 (.37) [1.38, 2.87]

Negative event 3.82 (.99) [2.30, 6.33] 5.04 (.48) [4.18, 6.06]

N/observations 553/22,460 553/22,460

Note. Prosocial behavior 5 deviation from the person mean of prosocial behavior; PA 5 deviation from the person mean of positive affect; t21 5 previous assess-
ment; time 5 time in days; Afternoon and evening represent dummy variables in which 0 5 morning and 1 5 afternoon or evening. The random effect of time was
omitted because it decreased model fit.
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Neuroticism were more responsive to positive life events (Jero-
nimus et al., 2013) and benefited more from positive experiences
during a depression event (Oldehinkel et al., 2000). The stronger
increase in PA after prosocial behaviors in people high on Neu-
roticism may reflect the notion that emotional instability forms
the core of Neuroticism (Garcia & Erlandsson, 2011; Schim-
mack, 2003). However, high Neuroticism has also been associ-
ated with a more rapid decay of positive mood states
(Hemenover, 2003). This latter effect suggests a smaller time
window for the feedback loop between prosocial behaviors and
PA in people high on Neuroticism. Future studies might explore
this possibility.

As the effect of prosocial behavior on PA increased in indi-
viduals scoring higher rather than lower on Neuroticism, and as
the associations under study were not moderated by Extraver-
sion, our results do not support the hypothesis that trait-
congruent behaviors are more rewarding (Côt�e & Moskowitz,
1998). Yet, the fact that Extraversion did not moderate the asso-
ciations between prosocial behavior and PA may also reflect a
ceiling effect in the extent to which there was room for PA
improvement. Thus, to show the robustness of our results, repli-
cation of the findings is warranted.

The effect sizes shown in the current study are similar to
those found in previous studies on momentary daily life experi-
ences showing, for example, small increases in negative affect
in response to minor daily unpleasant events (Wichers et al.,
2010). Such effects, while small, have been shown to be clinical-
ly relevant, as they predicted current and future symptoms of
psychopathology (Kramer et al., 2014; Wichers et al., 2010).
Similarly, the small bidirectional effects between PA and
prosocial behavior may become very relevant to one’s mental
well-being because they occur repeatedly over time. Previous
work has suggested that affective reactions can spill over into
personality changes that persist for years (Jeronimus, Riese,
Sanderman, & Ormel, 2014). An important avenue for future
research may therefore be to examine whether people with
higher reciprocity between prosocial behavior and PA increase
in well-being over longer time periods.

The present study has notable strengths, such as the inclusion
of a large community sample, an ecologically valid design,
intensive longitudinal assessments over 30 days, and an investi-
gation of within-person associations while controlling for plausi-
ble confounders (i.e., time in days, time of the day, positive
events, and negative events). A limitation of the study is that
prosocial behavior was assessed with one item. Preferably, con-
structs are rated with more items, but short diary questionnaires
are recommended to increase completion rates and to ensure
reliability of the responses (Thiele, Laireiter, & Baumann,
2002). Also, the test–retest reliability of the item measuring
prosocial behavior was adequate, and our pilot validation study
indicated that the item was a valid measure of prosocial behav-
ior. Another limitation is that the results of the study may not be
directly generalizable to the Dutch population as a whole, since
the sample included predominantly highly educated women in a
romantic relationship. Furthermore, we used concurrent

assessments to examine the effect of prosocial behavior in the
previous 6 hours on current levels of PA. As prosocial behavior
and PA were assessed at the same moment in time, we cannot
rule out that part of their association is due to shared method var-
iance. Finally, although the person-mean centering eliminated
confounding by between-subjects differences, confounding by
within-subject time-varying factors cannot be ruled out.

The findings of our study suggest that prosocial behavior and
PA may enhance one another in daily life, and may thereby help
maintain positive mental states. Moreover, individuals higher on
Neuroticism may benefit most from performing more prosocial
acts. The reciprocal association between prosocial behavior and
PA indicates that helping others makes people happy and that
these positive feelings, in turn, appear to amplify willingness to
help others.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The authors disclosed receipt of the following financial support
for the research, authorship, and/or publication of of this article:
Preparation of this manuscript was supported by the Netherlands
Organization for Scientific Research (NWO-ZonMW), by a
VICI grant entitled Deconstructing Depression (no: 91812607)
received by Prof. Peter de Jonge.

References

Alden, L. E., & Trew, J. L. (2013). If it makes you happy: Engaging

in kind acts increases positive affect in socially anxious individu-

als. Emotion, 13, 64–75

Carlson, M., Charlin, V., & Miller, N. (1988). Positive mood and

helping behavior: A test of six hypotheses. Journal of Personality

and Social Psychology, 55, 211–229.

Conway, J. M., Rogelberg, S. G., & Pitts, V. E. (2009). Workplace

helping: Interactive effects of personality and momentary positive

affect. Human Performance, 22, 321–339.

Côt�e, S., & Moskowitz, D. S. (1998). On the dynamic covariation

between interpersonal behavior and affect: Prediction from neu-

roticism, extraversion, and agreeableness. Journal of Personality

and Social Psychology, 75, 1032–1046.

Curran, P. J., & Bauer, D. J. (2011). The disaggregation of within-

person and between-person effects in longitudinal models of

change. Annual Review of Psychology, 62, 583–619.

Darwin, C. (1871). Descent of men and selection in relation to sex.

New York: Appleton Press.

De Fruyt, F., & Hoekstra, H. (2014). NEO-PI-3 persoonlijkheidsvra-

genlijs. Amsterdam: Hogrefe.

6 Snippe, Jeronimus, aan het Rot, et al.



Feldman Barrett, L., & Russell, J. A. (1998). Independence and bipo-

larity in the structure of current affect. Journal of Personality and

Social Psychology, 74, 967–984.

Garcia, D., & Erlandsson, A. (2011). The relationship between per-

sonality and subjective well-being: Different association patterns

when measuring the affective component in frequency and inten-

sity. Journal of Happiness Studies, 12, 1023–1034.

Garland, E. L., Fredrickson, B., Kring, A. M., Johnson, D. P.,

Meyer, P. S., & Penn, D. L. (2010). Upward spirals of positive

emotions counter downward spirals of negativity: Insights from

the broaden-and-build theory and affective neuroscience on the

treatment of emotion dysfunctions and deficits in psychopatholo-

gy. Clinical Psychology Review, 30, 849–864.

George, J. M., & Brief, A. P. (1992). Feeling good-doing good: A

conceptual analysis of the mood at work-organizational spontane-

ity relationship. Psychological Bulletin, 112, 310–329.

Glomb, T. M., Bhave, D. P., Miner, A. G., & Wall, M. (2011). Doing

good, feeling good: Examining the role of organizational citizen-

ship behaviors in changing mood. Personnel Psychology, 64,

191–223.

Hemenover, S. H. (2003). Individual differences in rate of affect

change: Studies in affective chronometry. Journal of Personality

and Social Psychology, 85, 121–131.

Isen, A. M., Clark, M., & Schwartz, M. F. (1976). Duration of the

effect of good mood on helping: “Footprints on the sands of

time.” Journal of Personality and Social Psychology, 34, 385–

393.

Isen, A. M., & Simmonds, S. F. (1978). The effect of feeling good

on a helping task that is incompatible with good mood. Social

Psychology, 41, 346–349.

Jacobs, N., van Os, J., Derom, C., Thiery, E., Delespaul, P., &

Wichers, M. (2011). Neuroticism explained? From a non-

informative vulnerability marker to informative person–context

interactions in the realm of daily life. British Journal of Clinical

Psychology, 50, 19–32.

Jahng, S., Wood, P. K., & Trull, T. J. (2008). Analysis of affective

instability in ecological momentary assessment: Indices using

successive difference and group comparison via multilevel

modeling. Psychological Methods, 13, 354–375.

Jeronimus, B. F., Ormel, J., Aleman, A., Penninx, B. W. J. H., &

Riese, H. (2013). Negative and positive life events are associated

with small but lasting change in neuroticism. Psychological Med-

icine, 43, 2403–2415.

Jeronimus, B. F., Riese, H., Sanderman, R., & Ormel, J. (2014).

Mutual reinforcement between neuroticism and life experiences:

A five-wave, 16-year study to test reciprocal causation. Journal

of Personality and Social Psychology, 107, 751–764.

Kahana, E., Bhatta, T., Lovegreen, L. D., Kahana, B., & Midlarsky,

E. (2013). Altruism, helping, and volunteering: Pathways to well-

being in late life. Journal of Aging and Health, 25, 159–187.

Kramer, I., Simons, C. J. P., Wigman, J. T. W., Collip, D., Jacobs,

N., Derom, C., et al. (2014). Time-lagged moment-to-moment

interplay between negative affect and paranoia: New insights in

the affective pathway to psychosis. Schizophrenia Bulletin, 40,

278–286.

Kuppens, P., Allen, N. B., & Sheeber, L. B. (2010). Emotional inertia

and psychological maladjustment. Psychological Science, 21,

984–991.

Miller, D. J., Vachon, D. D., & Lynam, D. R. (2009). Neuroticism,

negative affect, and negative affect instability: Establishing con-

vergent and discriminant validity using ecological momentary

assessment. Personality and Individual Differences, 47, 873–877.

Molenaar, P. C. M. (2004). A manifesto on psychology as idiograph-

ic science: Bringing the person back into scientific psychology,

this time forever. Measurement: Interdisciplinary Research and

Perspectives, 2, 201–218.

Nowak, M. (2011). Super cooperators: Evolution, altruism and

human behaviour or why we need each other to succeed. London:

Canongate.

Nummenmaa, L., Glerean, E., Viinikainen, M., J€a€askel€ainen, I. P.,

Hari, R., & Sams, M. (2012). Emotions promote social interac-

tion by synchronizing brain activity across individuals. Proceed-

ings of the National Academy of Sciences, 109, 9599–9604.

Oldehinkel, A. J., Ormel, J., & Neeleman, J. (2000). Predictors of

time to remission from depression in primary care patients: Do

some people benefit more from positive life change than others?

Journal of Abnormal Psychology, 109, 299–307.

Penner, L., Dovidio, J., Piliavin, J., & Schroeder, D. (2005). Proso-

cial behavior: Multilevel perspectives. Annual Review of Psychol-

ogy, 56, 365–392.

Poulin, M. J., Brown, S. L., Ubel, P. A., Smith, D. M., Jankovic, A.,

& Langa, K. M. (2010). Does a helping hand mean a heavy

heart? Helping behavior and well-being among spouse care-

givers. Psychology and Aging, 25, 108–117.

Rosenhan, D. L., Salovey, P., & Hargis, K. (1981). The joys of helping:

Focus of attention mediates the impact of positive affect on altru-

ism. Journal of Personality and Social Psychology, 40, 899–905.

Schimmack, U. (2003). Affect measurement in experience sampling

research. Journal of Happiness Studies, 4, 79–106.

Spinhoven, P., Roelofs, K., Hovens, J. G. F. M., Elzinga, B. M., van

Oppen, P., Zitman, F. G., et al. (2011). Personality, life events

and the course of anxiety and depression. European Journal of

Personality, 25, 443–452.

Thiele, C., Laireiter, A., & Baumann, U. (2002). Diaries in clinical

psychology and psychotherapy: A selective review. Clinical Psy-

chology & Psychotherapy, 9, 1–37.

Trivers, R. (1971). Evolution of reciprocal altruism. Quarterly

Review of Biology, 46, 35–57.

Van der Krieke, L., Blaauw, F. J., Emerencia, A. C., Schenk, H. M.,

Slaets, J. P. J., Bos, E. H., et al. (2016). Temporal dynamics of

health and well-being: A crowdsourcing approach to momentary

assessments and automated generation of personalized feedback.

Psychosomatic Medicine.

Van der Krieke, L., Jeronimus, B. F., Blaauw, F. J., Wanders, R. B.

K., Emerencia, A. C., Schenk, H. M., et al. (2015). HowNutsAre-

TheDutch (HoeGekIsNL): A crowdsourcing study of mental

symptoms and strengths. International Journal of Methods in

Psychiatric Research, 25, 123–144.

The Reciprocity of Prosocial Behavior 7



Verduyn, P., & Brans, K. (2012). The relationship between extraver-

sion, neuroticism and aspects of trait affect. Personality and Indi-

vidual Differences, 52, 664–669.

Weinstein, N., & Ryan, R. M. (2010). When helping helps: Autono-

mous motivation for prosocial behavior and its influence on well-

being for the helper and recipient. Journal of Personality and

Social Psychology, 98, 222–244.

Wichers, M. (2014). The dynamic nature of depression: A new

micro-level perspective of mental disorder that meets current

challenges. Psychological Medicine, 44, 1349–1360.

Wichers, M., Peeters, F., Geschwind, N., Jacobs, N., Simons, C. J. P.,

Derom, C., et al. (2010). Unveiling patterns of affective responses in

daily life may improve outcome prediction in depression: A momen-

tary assessment study. Journal of Affective Disorders, 124, 191–195.

8 Snippe, Jeronimus, aan het Rot, et al.


	l

