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A B S T R A C T

Peer relationships play an important role in adolescent social development. Adolescence is also a sensitive period
for reward-related processing where Nucleus Accumbens (NAcc) shows peak levels of activity. To investigate the
role of reward-related neural processes in peer relationships, we scanned 31 adolescents (16 boys, 15 girls) from
12 to 17 years old and had their classmates rate their likability and dislikability. Using these ratings, we cal-
culated levels of peer acceptance (i.e., likability minus dislikability scores). Participants played a social gambling
paradigm in the scanner where we examined NAcc responses to winning for self and winning for best friends. We
showed that acceptance by peers was related negatively to activation patterns in the NAcc when winning money
for self. Peer acceptance was not related to NAcc activity during vicarious reward processing where participants
won money for their best friend. These results point in the direction of an underlying neural mechanism in-
dicating that peer interactions of well-liked adolescents are characterized by a lower focus on benefits for self.

1. Introduction

Adolescence is the transitional period from childhood to adulthood
and is an important time for social development. Adolescents show
increased recognition skills for faces of peers (Picci and Scherf, 2016),
and have increased susceptibility to peer influences on decision-making
(Knoll et al., 2015; Van Hoorn et al., 2016). In addition, adolescents
continue to develop the ability to perceive the environment from an-
other individual’s perspective (Dumontheil et al., 2010) and increas-
ingly incorporate the other’s perspective into their decision-making
(Güroğlu et al., 2009; Overgaauw et al., 2012; Van den Bos et al.,
2011). Research on social development shows that during adolescence a
shift in social orientation occurs from parents to peers. Adolescents
spend increasingly more time with peers (Larson et al., 2002) and
feelings of belonging and acceptance within the peer group are very
important for adolescents (Brown et al., 1986). For many adolescents,
positive peer relations provide opportunities in the development of
social functioning, academic achievement, and self-esteem (Malti et al.,
2012; Valkenburg et al., 2006; Wentzel, 2005). With such relevance to
adolescent development, it is important to understand what factors
contribute to acceptance among peers.

Previous research shows how behavioral tendencies relate to peer

group dynamics in adolescence. Specifically, the crucial role of social
skills in general, and other-regarding behaviors in particular, in being
accepted by peers have been emphasized (Cillessen et al., 2011). On the
one hand, children and adolescents who are highly liked among peers
have higher levels of empathy and prosocial motivation and display
more cooperative, helping and sharing behaviors (Cillessen and Rose,
2005; De Bruyn and Cillessen, 2006; Meuwese et al., 2016). On the
other hand, rejected adolescents tend to show more antisocial behavior
than adolescents that are accepted among their peers (Wolters et al.,
2013), and they display deficits in social cognition (e.g. lower levels of
perspective-taking skills) and executive control (e.g. limited impulse
control and emotion regulation) (Dodge et al., 2003; Eisenberg et al.,
1997; Fink et al., 2014). Peer relationship literature has so far focused
on how behavior relates to peer acceptance. However, the role of neural
processes that could be underlying behavioral tendencies related to
peer acceptance has not been investigated yet.

The current study aims to investigate the relationship between
neural activation patterns in the Nucleus Accumbens (NAcc) during
self-serving and vicarious reward-processing, and peer acceptance (i.e.,
being well-liked by peers). We used a gambling fMRI-paradigm to ex-
amine brain responses when receiving monetary rewards for self (i.e.,
self-serving) or for other individuals (i.e., vicarious). This paradigm has
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been validated to detect differential activation patterns in the NAcc for
winning versus losing and for different reward recipients, in children,
adolescents, and adults (Braams et al., 2013, 2014). In the current study
we focused on neural responses in the NAcc due to its role in reward
processing (for a review see Delgado, 2007; for a meta-analysis see
Silverman et al., 2015). Interestingly, the NAcc has been shown to be
responsive not only to rewards for self (self-serving rewards), but also
shows similar activation when receiving rewards for close others (vi-
carious rewards) (Braams et al., 2013, 2014). In a recent study, we have
further shown that activation patterns in the NAcc are related to a
general tendency to approach rewards (Schreuders et al., 2018).

In the current study, we examined the link between NAcc responses
to self-serving and vicarious rewards and acceptance by peers. Peer
acceptance was assessed by nominations provided by participants’
classmates. Each classmate provided ratings for whom they liked and
disliked. Participants’ level of peer acceptance was measured by “like”
and “dislike” nominations given by their classmates in school. We hy-
pothesized that stronger responses to self-serving rewards are nega-
tively correlated to levels of peer acceptance, since a stronger orienta-
tion towards rewards for self could be perceived as egoistic and non-
beneficial for other individuals and the group as a whole. A previous
study on vicarious reward processing reports that adolescents who
show more reward-related neural activation display less antisocial be-
havior (Telzer et al., 2013) and well-liked adolescents generally behave
less antisocial than their less accepted peers (Wolters et al., 2013).
Therefore, we hypothesized that stronger responses to vicarious re-
wards are positively related to peer acceptance.

2. Material and methods

2.1. Participants and procedure

A total of 1259 adolescents participated in a behavioral study in
school and were afterwards invited to volunteer in an MRI-study in the
lab. Initially, 100 of these participants indicated their interest to par-
ticipate. A follow-up telephone screening for right-handedness and
absence of neurological and psychiatric disorders or use of medication
known to affect nervous system functioning resulted in a total of 39
adolescents who met our inclusion criteria and who were available on
scanning days. The scanning session took place between 4–9 months
after testing in school. Five participants were excluded after their
scanning session due to excessive movement (> 3mm in any direction)
or data artifacts. Two participants from two schools with a grade
structure (instead of a classroom structure) were excluded from the
analyses. In schools with a grade structure students change classes from
period to period and are in contact with students from the entire grade,
which contained 52 and 60 students in the two schools involved here.
In schools with a classroom structure, students spend time with the
same group of classmates for all classes and class sizes were much
smaller (class sizes ranged from 10 to 32 (M=24.91, SD = 4.87).
Thus, students from the schools with a grade structure were excluded
from analyses because it is likely that peer relationships in schools with
a grade versus classroom structure differ and that students from schools
with a grade structure know each other less well compared to those
from schools with a classroom structure. Data collection took place near
the end of the school year to guarantee that the participants in 7th
grade (the first grade of secondary school) had spent sufficient time
together to know each other. Testing sessions were supervised by
trained assistants. All testing was done using an online survey and took
between 60 and 90min. Consent was obtained from schools and par-
ents.

The final sample comprised of 31 adolescents (Mage= 14.43;
SDage= 1.32; Rangeage 12–17 years old) from 20 classrooms. For these
participants, intelligence was approximated using block design and si-
milarities of the WISC-III for children up to 16 years of age and of the
WAIS-IV for 16 years and older. All participants had normal intelligence

(MIQ=107.18, SDIQ=9.33). Primary caregivers and all participants
signed informed consent prior to the MRI session. Participants were
prepared for the testing session in a quiet room. They were familiarized
with the MRI scanner with a mock scanner and by listening to re-
cordings of the scanner sounds. Next, participants received instructions
for the fMRI task and performed six practice trials of the task. At the end
of the scanning session, all participants received 30 euros for their
participation. The university internal review board approved the study.

2.2. Materials

2.2.1. Peer nominations
All 1259 participants from the original sample, in 48 classrooms

from two local secondary schools, were asked to nominate the peers
within their school class who they liked the most and the least. The
nomination process was aided with an alphabetic list of names of all
classmates where participants were asked to provide the number of the
classmate they would like to nominate. An unlimited number of no-
minations could be given; self-nominations were not allowed. The total
number of received ‘likes’ (i.e., likability scores) and ‘dislikes’ (i.e.,
dislikability scores) were calculated for each participant and the re-
sulting scores were standardized within classrooms. We calculated ac-
ceptance scores for each participant where dislikability scores were
subtracted from likability scores (Coie et al., 1982).

2.2.2. fMRI paradigm
During the scanning session, participants played a heads or tails

gambling game in which they could win or lose money (Braams et al.,
2013, 2014). On each trial, participants guessed whether the computer
would pick heads or tails and they won when the computer selected the
chosen side of the coin (see Fig. 1). Each trial started with a trial onset
screen (4000ms) during which the participant made their choice to
play for heads or tails. Probabilities for winning were 50%. On the trial
onset screen the participants saw how much they could win or lose on
that trial.

Three different distributions of coins were included: trials on which
2 coins could be won and 5 lost, trials on which 3 coins could be won or
3 lost and finally trials on which 5 coins could be won or 2 could be lost.
These different distributions of coins were included to keep participants
engaged in the task, but were not analyzed separately (see Braams
et al., 2013, 2014). Participants were informed about the different
distributions of coins and were familiarized with them during the
practice session prior to scanning. The trial onset screen was followed
by a fixation screen (1000ms) and a feedback screen, which showed
whether participants won or lost on that trial (1500ms). Trials ended
with a variable jitter (1000–13200ms). Trial sequence and timing was
optimized using OptSeq (Dale, 1999); see also (http://surfer.nmr.mgh.
harvard.edu/optseq/). Participants played 30 trials in the gambling
game for themselves, 30 trials for their best friend and 30 trials for
another unfamiliar person. The trials for different players were inter-
mixed within the same block but outcomes for the self and other were
independent of each other on each trial. The likability of the unknown
person was manipulated by an unfair offer in an ultimatum game so
that this was a disliked person. Results for this condition have been
reported previously (Braams et al., 2013, 2014). The trials for this
player were modeled here in the analyses, but the effects were of no
interest for the current study and are thus not included here; a similar
analysis strategy has been employed in previous work using this task
(see Braams and Crone, 2016a,b; Schreuders et al., 2018).

Half of the trials were win trials and half were lose trials and par-
ticipants were instructed that the coins won during the experiment
would translate to real money at the end of the experiment; however, it
was not specified how coins won would translate to real money.
Unbeknownst to the participants, the total earnings on the task did not
relate to the amount won during the task. All participants received 4, 5
or 6 euro’s bonus earnings at the end of the task for themselves or for
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their friend; the amount that a participant received was determined
randomly. If their best friend won, participants were given money for
the best friend and were asked to give the money to their best friend.

2.3. FMRI data

2.3.1. MRI data acquisition
Scanning was performed on a 3 T Philips scanner, with a standard

whole- head coil. The functional scans were acquired using T2*-
weighted echo-planar imaging (EPI) (TR=2.2 s, TE=30ms, sequen-
tial acquisition, 38 slices of 2.75mm, field of view 220mm, 80×80
matrix, in-plane resolution 2.75mm). The first two volumes were dis-
carded to allow for equilibration of T1 saturation effects. After the two
functional runs, a high-resolution 3D T1- weighted anatomical image
was collected (TR=9.751ms, TE= 4.59ms, flip angle= 8°, 140
slices, 0.875mm×0.875mm×1.20mm, and FOV=224.0×168.0
× 177.3). Visual stimuli were displayed on a screen in the magnet bore.
A mirror attached to the head coil allowed participants to view the
screen. Foam inserts inside the coil were used to limit head movement.
All anatomical scans were reviewed and cleared for gross abnormalities
by a radiologist.

2.3.2. FMRI preprocessing and statistical analyses
All data were analyzed with SPM8 (Wellcome Trust Centre for

Neuroimaging, London). Images were corrected for slice timing acqui-
sition and differences in rigid body motion. Structural and functional
volumes were spatially normalized to T1 templates. Translational
movement parameters of the included sample never exceeded 1 voxel
(< 3mm) in any direction for any participant or scan. The normal-
ization algorithm used a 12-parameter affine transform together with a
nonlinear transformation involving cosine basis functions and re-
sampled the volumes to 3mm cubic voxels. Templates were based on
the MNI305 stereotaxic space. Functional volumes were spatially
smoothed with a 6mm FWHM isotropic Gaussian kernel. Statistical
analyses were performed on individual subjects data using the general
linear model in SPM8. The fMRI time series were modeled as a series of
zero duration events convolved with the hemodynamic response

function (HRF). The task was an event related design. On trial onset
events were modeled separately for playing for self, friend and the other
person. On feedback onset winning and losing for self, friend and other
were modeled. This resulted in three conditions at trial onset (self,
friend, other) and six conditions at feedback onset (self win, self lose,
friend win, friend lose, other win, other lose). Trials on which the
participants failed to respond were modeled separately as a covariate of
no interest and were excluded from further analyses. The modeled
events were used as regressors in a general linear model, along with a
basic set of cosine functions that high-pass filtered the data (cutoff
120 s), and a covariate for session effects. The least-squares parameter
estimates of height of the best-fitting canonical HRF for each condition
were used in pairwise contrasts. The resulting contrast images, com-
puted on a subject-by-subject basis, were submitted to random-effects
group analyses.

2.3.3. Region of interest selection
Whole-brain analyses for the t-contrasts win > lose for self and

friend resulted in activation clusters in the bilateral ventral striatum,
including the NAcc, see Table 1. In this study we specifically focused on
the NAcc, since previous studies have highlighted this part of the
ventral striatum as a key region in reward-based processing (Braams
et al., 2015; Delgado, 2007). We used an anatomical mask of the left
and right NAcc extracted from the Harvard-Oxford subcortical atlas,
thresholded at 40% (see also Braams et al., 2015 for a similar approach;
see Fig. 2). The MarsBaR toolbox (Brett et al., 2002) (http://marsbar.
sourceforge.net/) for SPM8 was used to extract patterns of activation in
the left and right NAcc. Average beta values, also known as parameter
estimates, for the contrasts win > fixation and lose > fixation for
both self and friend were extracted and used for subsequent ROI ana-
lyses.

2.4. Statistical analysis

We tested whether peer acceptance was related to neural activation
in NAcc during the gambling task. To this end we performed a multiple
linear regression analysis on standardized acceptance ratings. We

Fig. 1. Example of a trial. On trial onset, participants were presented with a screen for 4000ms indicating how many coins could be won or lost. During this time,
participants chose to play heads or tails by pressing the corresponding button. After a 1000ms delay, trial outcome was presented for 1500ms. Participants won
when the computer randomly selected the same side of the coin as chosen by the participant (Braams et al., 2014).

R. Meuwese et al. Developmental Cognitive Neuroscience 34 (2018) 124–129

126

http://marsbar.sourceforge.net/
http://marsbar.sourceforge.net/


included Self Win > Fixation, Self Lose > Fixation, Friend
Win > Fixation and Friend Lose > Fixation contrast parameter esti-
mates; to control for effect of age and sex, these were also included in
the regression. For the contrast values we calculated an average of left
and right NAcc since we did not expect laterality for any of the effects.
Effects of laterality were checked and we confirmed no differences
between left and right NAcc. In the regression analysis, NAcc activation
for both winning and losing were both included in order to investigate
whether the obtained effects are specific for the win or loss domain. All

data were checked for outliers before running the multiple regressions.
When outliers were detected we used robust analyses. Robust statistics
minimize the influence of outliers and as such they produce a more
stable estimation of parameters.

3. Results

3.1. Descriptives

Table 2 presents all means, standard deviations and intercorrela-
tions between all variables. These correlations were not corrected for
age and sex.

3.2. Nucleus Accumbens activation and peer acceptance

To test whether acceptance scores were related to NAcc activation
while winning and losing for self and friend we performed a multiple
linear regression. Due to outliers in the data robust regressions were
run. In the model we included the NAcc activation when winning for
self, when losing for self, when winning for a friend and when losing for
friend. We also added age and gender in the analysis to control for these
variables. The model showed that acceptance was negatively related to
NAcc activation when winning for self. This shows that participants
who showed higher NAcc activation when winning for self were less
preferred by their peers, see Fig. 3. The other predictors were not sig-
nificant in this model, see Table 3.

4. Discussion

This study aimed to investigate the relation between neural pro-
cessing of rewards in the NAcc and acceptance by peers. We related
NAcc activity during an fMRI reward-processing paradigm to peer ac-
ceptance, which was measured by the difference between the number of
received like and dislike peer nominations in the classroom. We dis-
tinguished between NAcc responses when receiving self-serving re-
wards and when receiving vicarious rewards. Our results showed that
neural responses in the NAcc during processing of self-serving rewards
were inversely related to peer acceptance. In other words, increased
neural responsiveness to stimuli that involve benefits for the self was
related to lower acceptance among peers. Contrary to expectations, we
did not find associations between NAcc activation during vicarious wins
and peer acceptance. This study shows that primary neural processing
of rewards is related to real-life adolescent peer relationships.

Table 1
Table for neural activation for the whole brain t-contrast win > lose when
playing for friend and win > lose when playing for self. Reported clusters are
p< .001, uncorrected. Only clusters comprised of 10 voxels or more are re-
ported. All reported coordinates are in Montreal Neurological Institute (MNI)
space. Right and left side of the brain are indicated by R and L respectively. For
clusters with multiple peaks, each peak is reported separately.

MNI

Region R/L x y z t(198) Voxels

Friend Win > Friend Lose
Caudate L −3 2 7 3.95 15
Superior Medial Gyrus L −3 56 1 4.73 62
Mid Orbital Gyrus R 9 47 −5 3.71 62
Precuneus R 9 −52 22 4.49 237
Precuneus L −6 −55 19 4.09 237
Cuneus L −9 −61 25 3.99 237
Middle Temporal Gyrus L −63 −10 −14 4.09 19
Middle Temporal Gyrus L −60 −7 −23 3.77 19
Superior Temporal Gyrus R 45 −40 7 4.03 11
Superior Frontal Gyrus L −18 32 49 3.61 10
Hippocampus L −21 −13 −23 3.51 10

Self Win > Self Lose
Caudate Nucleus L −12 14 −5 5.56 72
Putamen R 18 14 −5 5.59 120
Caudate Nucleus R 12 17 13 3.66 120
Putamen R 30 −10 10 4.06 25
Caudate Nucleus L −21 2 25 3.63 20
Putamen L −24 5 10 3.52 20
Pallidum L −18 −4 10 3.39 20
Angular Gyrus R 48 −70 43 4.37 38
Middle Cingulate Gyrus R 3 2 31 4.35 61
Middle Cingulate Gyrus L −3 −10 31 4.26 61
Putamen R 30 −10 10 4.06 25
Precentral Gyrus R 48 −1 31 3.99 6
Superior Frontal Gyrus L −15 62 28 3.77 10
Middle Frontal Gyrus L −42 50 28 3.76 27
Middle Frontal Gyrus L −39 56 19 3.64 27
Middle Frontal Gyrus L −30 62 19 3.37 27
Middle Frontal Gyrus R 36 59 25 3.67 18

Fig. 2. Anatomical mask of the left and right NAcc extracted from the Harvard-
Oxford subcortical atlas, thresholded at 40%.

Table 2
Descriptives and correlations of study variables. For the Nucleus Accumbens
(NAcc) activations, Self Win refers to the condition in which the participant
won for themselves, Self Lose refers to the condition in which the participant
lost for themselves, Friend Win refers to the condition in which the participant
won for their friend and Friend Lose refers to the condition in which the par-
ticipant lost for their friend. All neural activation is against baseline. Stars in-
dicate significance at p < .05 (*), p < .01 (**) and p < .001 (***).

1 2 3a 3b 3c 3d

Means and standard deviations
Means 14.43 0 −0.99 −4.11 −0.5 −2.23
Standard
deviations

1.32 0.91 4.13 3.88 4.13 5

Uncorrected correlations
1 Age −0.08 −0.07 −0.22 −0.36* −0.14
2 Acceptance −0.42** 0.08 0.07 −0.06
3 NAcc
3a Self Win 0.44* 0.21 0.46**
3b Self Lose 0.24 0.23
3c Friend Win 0.29
3d Friend Lose
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4.1. Self-serving reward processing and peer acceptance

In the current study we found a negative correlation between NAcc
responses to rewards for self and peer acceptance. The Nacc is a primary
reward area (Schultz, 2000; Delgado, 2007) and NAcc activation is
positively related to a drive to obtain rewards (Schreuders et al., 2018).
Potentially, the higher NAcc responses during receipt of self-serving
rewards and the subsequent higher drive to obtain rewards for oneself
might not be appreciated within the peer group. This is in line with
prior findings that relate peer rejection to selfish behaviors (Carlson
et al., 1984) and with results from research stressing the importance of
other-regarding acts in successful peer relationships (Cillessen and
Rose, 2005; Meuwese et al., 2016; Peters et al., 2010; Poorthuis et al.,
2012).

4.2. Vicarious reward processing and peer acceptance

In the current study we did not find evidence for a relationship
between NAcc responses during vicarious reward processing and peer
acceptance. This was surprising since prior research showed that NAcc
activity when winning money for close others was related to prosocial
tendencies (Telzer et al., 2013) and that prosocial behavior is related to
increased peer acceptance (Layous et al., 2012). We therefore expected
that NAcc sensitivity for vicarious rewards could serve as a driving
mechanism behind the prosocial tendencies that increase the chances of
being accepted by peers. In the current study we tested a relatively
small sample of participants and this enabled us to only detect larger
effects. It could be that the relationship between vicarious reward
processing and peer acceptance is more complex than the relationship
between self-serving reward processing and peer acceptance. Friend-
ships are multi-faceted and are characterized not only by positive
feelings, but also by feelings of competition (Hartup and Stevens,
1997). Vicarious reward processing might therefore be more complex
than processing of self-serving rewards and therefore more power

would be needed to detect a relationship between vicarious reward
processing and peer acceptance.

Furthermore, we used NAcc activation in vicarious reward proces-
sing for best friend (on a dyadic level) and related this to being accepted
with peers (group level). There is evidence for a positive relation be-
tween peer relationships at the dyadic and the group level. For ex-
ample, adolescents with higher quality friendships are also more pop-
ular and well-liked in the peer group (Meuwese et al., 2016). However,
there is also evidence that many children who are less liked and less
accepted in the peer group have best friends and are highly satisfied
with these relationships (Parker and Asher, 1993). Such variance across
the links between friendships and peer status (e.g., being accepted by
peers) is likely to weaken the possible link between NAcc activation
during vicarious wins for best friends and being liked by peers.

4.3. Limitations and future directions

The current study employed an interdisciplinary approach through
the connection of neuroimaging research and sociometric research in a
developmental perspective. Measures based on peer nominations are
able to capture essential adolescent real-life social dynamics and
therefore contribute considerably to the ecological validity of research
on social development in adolescence. Combining this with fMRI pro-
vides unique insight in the neural mechanism related to peer accep-
tance. However, there are also several limitations that should be noted.

The current study unveils a hint of “what lies beneath” peer ac-
ceptance, yet does not provide information about “what lies in-be-
tween”. In other words, we have not investigated here what variable(s)
could explain the link between neural sensitivity in the NAcc and peer
acceptance. Brain activation patterns in response to rewards and ap-
preciation by peers are connected to one another possibly through
observable behaviors; future studies should incorporate measures of
social behavior in order to investigate this link further. For example, a
direct measure of prosocial behavior can shed light on the mechanism
behind our finding. It is important to note that, although prosocial
behavior would be a candidate mediator in this link, prosociality con-
tains a wide array of behaviors and therefore a future direction would
also be to investigate what type of prosocial behaviors are most relevant
in the adolescent social context.

In the current study we focused on NAcc activation during reward
processing. Although, the NAcc is a primary reward area, it is not the
only neural region associated with reward processing. It is likely that
other neural regions also contribute to relevant behavior. The orbito-
frontal cortex has been shown to be an integrative region for processing
value and future work could investigate how value computations in the
orbitofrontal cortex are related to peer status. Furthermore, a host of
work has shown activation in a network of brain regions related to
social cognition, such as the temporoparietal junction, precuneus and
temporal poles. Neural activation in these regions has been shown to
relate to perspective taking. As such, these regions might be related to
social cognitive processes important for navigating the peer group.

Lastly, due to the correlational nature of our design no solid con-
clusions about the directionality of the effects should be drawn. It is, for
example, possible that resources in the peer group are not shared with
individuals low in acceptance and that cumulative experiences of not
having access to resources in the peer context can shape NAcc-sensi-
tivity to self-serving benefits. Future research using longitudinal designs
should test whether adolescents with higher neural sensitivity act in
ways that lead them to become less accepted over time or whether
lower acceptance enhances neural sensitivity in the NAcc to self-serving
rewards.

4.4. Conclusions

The current results show that adolescents who are accepted by their
peers show less self-serving reward sensitivity compared to those

Fig. 3. Figure displays the relationship between Nucleus Accumbens (NAcc)
activation when winning for the self and acceptance ratings. Confidence in-
tervals are indicated by the shaded area. Those participants who were less ac-
cepted showed higher activation in the Nucleus Accumbens when winning for
self.

Table 3
Parameter estimates for all parameters in the multiple regression model for the
acceptance scores. Stars indicate significance at p < .05 (*), p < .01 (**) and
p < .001 (***).

B Std. Error t p

Intercept 2.36 1.97 1.20
NAcc self win −0.33 0.13 −2.63 .013
NAcc self lose 0.10 0.09 1.08 .283
NAcc friend win 0.00 0.08 0.06 .955
NAcc friend lose 0.05 0.07 0.70 .484
Age −0.14 0.13 −1.04 .328
Sex −0.64 0.33 −1.93 .068
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adolescents who are less accepted by their peers. Given the link be-
tween neural activation to rewards and the drive to obtain rewards, our
findings provide support for the idea that accepted peers are less likely
to act in ways that signal selfish motivations to peers. This study
highlights the importance of lower order neural reward-processing in
social interactions with peers and provide a first insight into the role of
adolescent neural reward sensitivity in peer relationships.
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