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Abstract

Purpose of review—Most adolescents begin exploring cannabis in peer contexts, but the neural 

mechanisms that underlie peer influence on adolescent cannabis use are still unknown. This 

theoretical overview elucidates the intersecting roles of neural function and peer factors in 

cannabis use in adolescents.

Recent findings—Novel paradigms using functional magnetic resonance imaging (fMRI) in 

adolescents have identified distinct neural mechanisms of risk decision-making and incentive 

processing in peer contexts, centered on reward-motivation and affect regulatory neural networks; 

these findings inform a theoretical model of peer-driven cannabis use decisions in adolescents.

Summary—We propose four “mechanistic profiles” of social facilitation of cannabis use in 

adolescents: (1) peer influence as the primary driver of use; (2) cannabis exploration as the 

primary driver, which may be enhanced in peer contexts; (3) social anxiety; and (4) negative peer 

experiences. Identification of “neural targets” involved in motivating cannabis use may inform 

clinicians about which treatment strategies work best in adolescents with cannabis use problems, 

and via which social and neurocognitive processes.
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Introduction

Adolescence, which begins with the onset of puberty and continues into the mid-20s [1], is 

the developmental period during which adolescents begin to explore what are commonly 

seen as “adult behaviors”. Many novel behaviors are initially explored within peer-based 

contexts. Further, these emergent behavioral expressions coincide with a critical time of 

neurodevelopmental change [2], which cause adolescents to experience an elevated 

propensity toward exploration and sensation seeking [1,3], as well as a surge in social 
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exploration [4]. Unique to this developmental period, adolescents dramatically increase time 

spent with peers and decrease time with parents. In addition, they exhibit heightened 

emotional investment in their peer social relationships [5]. Neuroimaging studies suggest 

that activation of the brain’s reward-motivation network, notably the ventral striatum (VS), 

is heightened in adolescents relative to children and adults [3,6], particularly during risky 

decision-making [7,8]; notably, the very same region is also markedly enhanced during 

social processing within adolescent peer contexts, such as when anticipating and receiving 

social evaluation from peers [4,9]. While this same region is central both to risk-taking and 

to adolescent social development, we have limited insight into the role of these highly salient 

peer influences on real-world health-relevant behaviors that carry potential long-term health 

risk for adolescents.

Cannabis use is one such health risk behavior that begins during adolescence, and has high 

potential for negative health impact. Adolescent cannabis use can pose a threat to 

psychosocial adjustment [10]; it may also be neurotoxic to the developing brain [11], 

subsequently leading to sustained cannabis use [12]. In the U.S., rates of cannabis use 

increase from 15.5% to 44.7% between 8th grade (around age 13–14) and 12th grade 

(around age 17–18) [13]. About 7.5% of U.S. adolescents have tried cannabis by age 13; 

furthermore, nationwide average age of initiation has been decreasing in recent years to age 

16 (closer to age 12 in high-risk adolescents) [14,15]. At the same time, availability of 

cannabis has been increasing, with eight states and the District of Columbia recently 

legalizing recreational cannabis use for ages 21 and older in the U.S. As legalization 

continues to expand throughout the U.S., adolescents’ estimates of potential harm from 

cannabis use have been decreasing [16].

Adolescent cannabis use most often begins within peer-based contexts. This is relevant, as 

many adolescents learn about cannabis use, including about potential harms of cannabis, 

from the context in which they use [17]. However, while behavioral studies strongly 

implicate the role of peers in risk for adolescent cannabis use [18–20], we still have not 

identified how peers influence decisions to use cannabis on a neural level. Doing so will lend 

specific insights for improving evidence-based treatments (EBTs) targeted toward 

adolescents with or at high risk for developing cannabis use disorder, or CUD. There has 

been a growing interest in the integration of developmental cognitive neuroscience with 

addiction science as a pathway to uncovering the active ingredients in addiction treatments 

[21–23]. Identification of “neural targets” involved both in motivating substance use and in 

guiding treatment response has the potential to inform clinicians about which treatment 

strategies may work best in which populations, and via which social and neurocognitive 

processes. Nevertheless, critical to understanding the “active ingredients” that guide peer-

based treatment efficacy among adolescent cannabis users will be an empirical assessment 

of how peers influence decision making around cannabis use.

While many recent studies have addressed the neuroscience of adolescent addiction more 

broadly (e.g.,[10]), given the pre-eminence and impact of peers during this highly socially-

sensitive developmental period [4], and given the nature of cannabis use (e.g., primarily in 

peer contexts; [24,25]), it was our goal to explicitly evaluate the social neuroscience behind 

the role of peer processes influencing emergent and sustained cannabis use during this 
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period. We begin by reviewing key neurodevelopmental changes that typically occur in 

adolescence, with a specific focus on two categories: (1) changes in the brain’s reward-

motivation network that facilitate risk exploration; and (2) changes in social information 

processing that lead to social facilitation of cannabis use. Next, we propose a mechanistic 

model of peer-related motivations toward cannabis use in adolescents. The model has 

potential to lend valuable and concrete insight into the neural systems – and corresponding 

psychological processes – that clinicians can target in peer-based and group-based 

interventions; this is relevant as many treatments for adolescents are delivered in group-

based contexts [26,27]. To develop this model, we review behavioral evidence of peer factors 

associated with adolescent cannabis use. We then review exciting neuroimaging findings that 

link adolescent cannabis use with the social neuroscience of peer processing, with a focus on 

translatable models derived from studies on peers and risk/reward processing. With regard to 

neural mechanisms, we limit the scope of our review to functional magnetic resonance 

imaging (fMRI) studies, which have been highly useful for the identification of brain-

behavior relationships in social and developmental neuroscience. We also discuss the utility 

of integrating metrics of social neuroscience toward the development of prevention-

intervention strategies in adolescents with or at risk for CUD.

Adolescent Brain Development

Over the past several years, structural MRI and fMRI have been critical tools for guiding 

models of typical neurodevelopmental processes in adolescence. In terms of typical 

neurodevelopment, MRI/fMRI studies have indicated that synaptic pruning, white matter 

volume, and myelination proliferate linearly, starting around puberty and continuing well 

into adulthood, enabling more efficient organization of the cortex and improved cognitive 

functioning [28–31]. Furthermore, grey matter volume and cortical thickness change in an 

inverted “U” curve trajectory between childhood and adulthood, with grey matter volume in 

cortical systems peaking around ages 9–16 and declining thereafter [32]. Notably, some of 

the largest structural changes during this same age range also occur in subcortical areas, 

such as the VS [33], particularly in boys [34]. While there is still some contention around 

the nature of these changes in cortical and subcortical regions [35,36], some have called 

these structural changes during adolescence a developmental “mismatch” whereby reward-

motivational processes are heightened relative to cognitive and behavioral control processes 

[1,6]. Throughout time, these developing neural changes also allow for a more complex 

representation of rewards, motivating adolescents to respond to incentives that are more 

distal and abstract, including social incentives [4].

Increased Sensitivity of the Brain’s Reward-Motivation System in 

Adolescence

There is a developmentally-normative interest in risk behavior that peaks during mid- to late-

adolescence [1,3,6]. This exploration is believed to be evolutionarily adaptive, and appears 

to stem from neural changes in the brain’s reward-motivation and cognitive control networks 

(e.g., [37]). Dual systems models have addressed these aspects of neurodevelopment [1,3,6], 

stipulating that exploration with risk peaks in adolescence because of the relatively earlier 
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maturation of the reward-motivational system, centered in the brain’s subcortical limbic 

network that releases dopaminergic signals, thereby heightening the salience of sensational 

and novel experiences. This system includes the nucleus accumbens (NAc) of the VS, 

amygdala, hippocampus, and the ventral tegmental area (VTA), the mesolimbic seat of the 

brain’s dopaminergic reward (DA) system. Simultaneously, the cognitive control system in 

the brain’s cortical network has not yet completed maturation, placing adolescents at 

increased risk for engaging in high-risk, high-sensation activities, but with fewer tools to 

engage in the higher-order cognitive strategies that assess potential impact of risk behaviors 

[1,3,6]. Indeed, longitudinal evidence points to increased sensitivity to rewarding stimuli 

from early to late adolescence [38].

Increased Neural Sensitivity to Social Experiences with Peers

Early adolescence marks a time of emergent neurodevelopmental social reorientation, 

wherein the brain’s social information processing network undergoes significant 

reorganization [4]. As with changes in reward sensitivity, changes in social behavior during 

adolescence are linked with the developmental mismatch of cognitive-regulatory and 

affective systems. In particular, adolescents, relative to other age groups, show increased 

neurobiological sensitivity to social evaluation [39,40]. Increased sociability and deliberate 

formation of social relationships emerge, along with increased emotional salience of 

experiences with peers [41]. As such, the regulatory and motivational systems of the brain 

become essential for seeking out relationships with peers, appraising oneself among peers, 

monitoring delayed goals of social affiliation, coping with negative peer experiences, and 

coordinating social approach/withdrawal behaviors [4,42]. Empirical work using fMRI has 

implicated the ventrolateral prefrontal cortex (vlPFC) in adolescent response to peer social 

feedback [43–45]. The VS has also consistently played a role in social evaluation studies, 

with findings of a linear increase with age in the VS during anticipation of peer acceptance 

[9], particularly for adolescent girls [46], and enhanced VS responses to peer acceptance 

compared with peer rejection [9,43]. Overall, the empirical evidence suggests that social 

experiences represent a specific class of reward for which adolescents experience heightened 

neural sensitivity [42]. Thus, it stands to reason that social facilitation of cannabis use in 

adolescence may involve emotional investment in the social rewards (i.e., peer affiliation) 

inherent in the cannabis use context.

Four Mechanistic Models of Peer Influence on Adolescent Cannabis Use

A large body of work, touched on below, has linked adolescent cannabis use with specific 

social factors. We focus on a robust subset of those factors that are hypothesized to comprise 

distinct “neural profiles” related to adolescent cannabis use: peer influence/peer affiliation, 

adolescent social anxiety, and negative experiences with peers. Compellingly, little is known 

about what mechanisms underlie the relationships documented in this body of work, or the 

causal relationships in these peer influence-cannabis use links. This gap in knowledge 

presents an exciting avenue for future research, and to guide future hypotheses we propose 

four working models of different peer-related “mechanisms” driving adolescents toward 

cannabis use (see Figure 1). Our four models synthesize published behavioral work relating 

peer factors to cannabis use, with social neuroscience studies relating peer factors to risk-
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taking and reward-seeking behaviors. Specifically, we conjecture that the specific 

mechanisms motivating use in an individual adolescent depend on two primary dimensions: 

reward sensitivity (i.e., the rewarding value of the cannabis use behavior) and social 

orientation (i.e., social avoidance or social approach). To develop our models further, below 

we discuss known peer-related behavioral correlates of adolescent cannabis use. Then, we 

integrate these behavioral correlates into the social neuroscience literature to demonstrate 

how dimensions of reward sensitivity and social orientation might intersect in different ways 

to facilitate cannabis use.

Peer-related Behavioral Correlates of Adolescent Cannabis Use

Peer influence and peer affiliation

A well-established correlate of adolescent cannabis use is affiliation with cannabis using 

peers [19,24,47–50]. The behavioral data offer at least two possible mechanistic 

explanations for this type of peer influence on adolescent cannabis use. One possibility is 

that the social relationship with the peer is the primary motivator, wherein adolescents use in 

order to fit in, obtain social approval and status, or avoid negative peer evaluation (in Figure 

1, high social approach, lower reward sensitivity). A second compelling possibility is that 

interest and exploration itself, this time in the context of cannabis use, is the primary driver, 

and the rewarding value of the behavior may take place in or be enhanced by the presence of 

peers, but is not driven by the peer social relationship (high social approach, higher reward 

sensitivity, Figure 1). Although it can be difficult to establish whether adolescent affiliation 

with cannabis-using peers is due to one of these mechanisms, it is important to note that 

there are a handful of studies that suggest adolescents specifically select peers based on 
cannabis use (i.e., the exploratory behavior itself is the primary use motive) [51–53]. 

Furthermore, use has been linked to affiliation with both delinquent peers [20,25,53,54], as 
well as popular peers [25]: these group identity and/or social status motives lend support for 

the mechanism of social relationship with the peer. Although the majority of these studies 

have not examined these potential mechanisms as mediators of peer-cannabis use 

relationships, this is a critical area that merits further empirical investigation.

Social anxiety

While often omitted in examinations of adolescent risk behavior, including cannabis use, 

there is emerging research highlighting the overlap between social anxiety disorder/social 

phobia and cannabis use disorder, particularly in late adolescents and young adults [55,56]. 

In terms of comorbidity, there are positive associations (odds ratios range = 1.24 – 1.68) 

between anxiety, anxiety/depression, and cannabis use [55,56]. Social anxiety disorder is 

characterized by an extreme fear of negative evaluation, and in adolescents this fear is often 

manifested as extreme reticence in peer social situations (e.g., in a school cafeteria 

surrounded by many unknown peers) [57]. Thus, a third mechanism driving cannabis use, 

particularly in peer social contexts for adolescents, is effort to reduce social anxiety. Here, 

teens with elevated social phobia and anxiety may explore cannabis use as a way to mitigate 

what may feel like imminent and unavoidable negative peer evaluation [58]. Further, 

adolescents with social anxiety may look to the intoxicating effects of cannabis to help ease 

the physical and mental experience of social anxiety, and possibly improve what may 
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otherwise be very uncomfortable social interactions for adolescents [59]. Interestingly, 

studies reflect an inversion in the association between social anxiety and cannabis use, 

whereby heightened social anxiety relates to lower use in early adolescence [60] and to 

greater use in late adolescence [59,61–63]. Thus, for the mechanism of adolescent social 

anxiety, the decisions to use cannabis likely differ from adolescents using for “social 
relationship with peer” or “interest and exploration” reasons (in Figure 1, high social 

avoidance, high reward sensitivity). Behavioral studies in late adolescents with social 

anxiety have associated more frequent cannabis use with greater social concerns [61], 

greater social avoidance [47], more negative life expectations [63], coping motives [62], and 

conformity motives [62]. Furthermore, greater belief in use-related impairment predicts 

more use [59], suggesting that socially anxious adolescents use cannabis, in part, for 

purposes of perceived escape. Notably, these mechanisms may also drive the association 

between cannabis use and depression [64].

Negative experiences with peers

Adolescents who report many different classes of negative peer interactions, detailed below, 

also report greater cannabis use. Cannabis use in this peer context may be driven by the 

attempt to reduce the affective consequences of negative peer events. Chronic peer rejection 

in adolescence is associated with suppressed mood and social withdrawal [65,66]. As such, 

cannabis use in adolescents who have chronic negative experiences with peers might be 

driven by coping and/or affect regulatory mechanisms (high social avoidance, low reward 

sensitivity in Figure 1). Published work has linked greater cannabis use in adolescents with 

peer victimization [67], bullying [68–70], and association with marginalized communities 

that are often targeted for victimization and harassment (e.g., LGBT and gender-minority 

adolescents) [71].

Peer-related Neural Mechanisms of Risk and Reward Processing: 

Implications for Adolescent Cannabis Use

In the absence of experimental fMRI studies relating peer social factors to adolescent 

cannabis use, one route to understand the interplay between peer behavior and cannabis use 

among adolescents is to borrow from social neuroscience studies. In this section we review 

emerging themes from innovative risk decision-making and incentive processing fMRI 

studies in adolescents. These paradigms have elucidated some useful neural mechanisms of 

cannabis-use risk among cannabis-using adolescents [72–74], but have historically omitted 

the potential impact and role of social context. Importantly, the studies in this section 

integrate peer social factors into risk/reward paradigms and demonstrate high translational 

potential for illuminating neural mechanisms of peer social influence on adolescent cannabis 

use.

Peer influence and peer affiliation

To examine parameters of peer influence and peer affiliation on risk behaviors, one group of 

fMRI studies has utilized a set of paradigms that involve reward incentives and some degree 

of risk: simulated “go/no go” driving tasks [8,75–78], as well as gambling challenges [79–

82]. Across these paradigms, a novel manipulation of peer context has been applied, wherein 
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adolescents complete the task both while being observed by a peer, and while alone. Overall, 

these studies have reported greater risk-taking behavior in adolescents vs. adults [8,79] in 

tandem with heightened VS and orbitofrontal cortex (OFC) activity [8], and greater risk-

taking in peer-present vs. peer-absent conditions among adolescents [8,75,77,81], also tied 

to heightened VS/OFC activity for the adolescent age group [8]. Another pair of fMRI 

studies has simulated different aspects of reward anticipation and reward receipt outside of 

the risk context, isolating the reward component. In one, adolescents showed greater VS 

activation when winning a reward in a card guessing task relative to adults, and when a peer 

was present as compared to when the adolescent was alone [83]. In another, adolescents 

showed greater behavioral preference for immediate vs. delayed rewards when in the 

presence of a peer vs. when alone [84]. Taken together, these studies highlight that not only 

are adolescents neurobiologically “attuned” to the presence of their peers, but that this social 

dynamic enhances processing of critical reward areas in their brains, which is correlated 

with greater decisions favoring more risky scenarios, as well as with heightened reward 

response.

These fMRI studies simulating peer influence and risk/reward processing add a layer of 

understanding to the question of neurobiological factors driving cannabis use in adolescence. 

First, they suggest that peers and exploratory behaviors inherent to this developmental 

period have interactive “reward sensitization” effects, which manifest in the brain’s reward-

motivational network (i.e., VS and OFC). Notably, neural response in these regions during 

incentive processing is shown to be heightened in cannabis-using adolescents relative to 

non-using controls or to adults [72–74,85,86]; thus, these social neuroscience paradigms 

suggest that reward incentives may, in fact, be enhanced by social incentives during this age 

group. Second, in some cases, the social incentive may even act as the primary driver of 

reward response [76–78]. In other cases, the primary driver appears to be the exploratory 

behavior, which is enhanced in the presence of peers [8]. Finally, the locus of these studies 

in the VS and OFC, but not cognitive control regions (e.g., vlPFC), suggest that peers 

influence risk exploration through incentive salience effects rooted in the brain’s reward-

motivation network. This is compelling, as the VS and OFC are part of the cannabinoid 

network that underlies incentive salience of cannabis [87]. Indeed, distinct neural profiles 

observed for different substances of abuse (i.e., alcohol, tobacco, cannabis) in adolescents 

[88,89], particularly in the VS, [89] suggest that cannabis-specific processes may be at play 

in the developing brain, and also enhanced in peer contexts.

Social anxiety

Individual differences in social anxiety and related behavioral manifestations, including 

behavioral inhibition and social phobia, have been associated with distinct neural response in 

reward tasks, such as monetary incentive delay (MID) [90–92] and gambling tasks [93,94], 

as well as in peer social evaluation paradigms [95–97]. Across the reward tasks, an emerging 

theme has been a strong link between anxiety-related behavioral phenotypes and neural 

responses to reward anticipation or receipt in the VS and amygdala, although the directions 

of neural response in these studies have varied [90–93]. A second set of studies simulated 

peer social acceptance and social rejection events. Here, one study evidenced heightened VS 

response to peer acceptance (vs. rejection) in behaviorally inhibited adolescents [95]. Two 
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more showed, in anxious adolescents, that amygdala activation and amygdala-cortical co-

activation were heightened when anticipating peer evaluation [96,97]. In terms of cannabis 

use implications, the dual roles for the VS and the amygdala in driving behavior in risk-

reward and social evaluation paradigms in anxious adolescents suggests that reward seeking 

behavior in this group might be intimately linked with heightened monitoring of both 

rewards and threats in the environment. The data from both the non-social reward and the 

peer evaluation tasks, which pinpoint VS activation in rewarding contexts, suggest reward-

related mechanisms may underlie social anxiety in adolescents. This is compelling, as 

anxiety for a long time has been associated primarily with aberrant threat-related 

neurobiological function (e.g., amygdala; [98]), while more recent data, on social anxiety in 

particular, suggests adolescents have competing drives of heightened sensitivity to social 

reward in tandem with social avoidance [57]. As such, one possible route into cannabis use 

is heightened neural sensitivity to non-social rewards (i.e., cannabis) in contexts of 

heightened social concern. Future fMRI studies can test this hypothesis through concurrent 

assessment of both reward sensitivity and social sensitivity in adolescent cannabis users with 

and without social anxiety problems.

Negative experiences with peers

To date, only a handful of fMRI studies in adolescents have related negative experiences 

with peers to neural response in risk-reward scenarios, including MID [99], simulated 

“go/no go” driving tasks [100,101], and the Balloon Analog Risk Task [102]. An emerging 

trend across these studies is an intriguing relationship between negative experiences with 

peers and heightened risky decision-making that is mediated by an affect regulatory network 

in the brain, including the medial prefrontal cortex (mPFC), temporo-parietal junction (TPJ), 

dorsal anterior cingulate cortex (dACC), and insula [99–102]. This is in contrast to the peer 

manipulation contexts (e.g., peer present vs. absent) that pinpointed reward-motivation 

regions as central to risk and reward processing (e.g., [7,8]). One possible takeaway from 

this divergence in findings is that the quality of peer experiences plays an important role in 

guiding neurobehavioral movement toward cannabis use. When peer influences are positive, 

they may enhance positive affect during incentive processing through activation of the 

brain’s reward-motivation network. However, when peer influences are negative, adolescents 

may either reduce negative affect or regulate positive affect during incentive processing 

through an affect regulatory network that drives cannabis use. The empirical data are in line 

with work relating chronic negative peer experiences with suppressed reward response and 

subsequent depression onset in adolescence [66]. As such, the neural mechanisms driving 

cannabis use behavior in this group of adolescents may be associated with suppressed 

reward sensitivity and social avoidance, as often occurs in depressed mood in adolescents 

[66]. Nevertheless, given frequent high associations among peer rejection and both social 

anxiety [103] and depression outcomes [65] in adolescents, the reward-related mechanisms 

of cannabis use in adolescents with frequent negative peer experiences are likely to be 

modulated by comorbid psychopathologies related to withdrawal. Therefore, inclusion of 

depression and social anxiety measures in adolescent cannabis users, in addition to 

assessment of negative peer experiences, will be critical in future studies in order to 

disentangle the neurocognitive profiles related to these often overlapping phenotypes (e.g., 
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whether cannabis use relates to a suppressed or a heightened reward response in frequently 

rejected adolescents may depend on comorbid depression and/or social anxiety symptoms).

Applications for CUD Prevention and Intervention

The youngest subset of adolescents to initiate cannabis use (typically around age 12 or 13) is 

at the highest risk for transition into CUD [104]. Development of more effective 

psychosocial interventions for this high-risk group will necessitate careful consideration of 

the social environment in which these adolescents begin to engage in substance exploration. 

Next-level treatments that target neurally-mediated reward-motivational processes, such as 

motivational interviewing (MI), have already shown promising efficacy for addiction 

treatment in adolescents [105]. These recent treatment developments can be further refined 

through an understanding of the different peer social contexts – and their underlying neural 

mechanisms – that so often drive cannabis initiation in adolescents. For example, in 

adolescents for whom cannabis use is driven primarily by the desire to enhance “positive 

affect” through cannabis exploration, but enhanced by peer influence, the most amenable 

neural targets may be reward-motivational regions, and the most effective therapies may 

target the cannabis use motivation directly (e.g., cue exposure therapy). Likewise, when 

cannabis use is driven primarily by the desire for peer affiliation, the neural targets may also 

be reward-motivational regions, but with peer-focused MI treatment, dyadic therapy sessions 

with a friend or peer, and group- or peer-led interventions potentially being the more helpful 

approaches, whereby these therapies harness the rewarding nature of peer acceptance into 

more health-positive experiences with peers. Alternatively, more data will also help 

clinicians to determine when peer-based approaches can actually exacerbate cannabis use 

problems through motivational enhancement, a situation where non-peer based approaches 

would work better for the patient. Furthermore, in adolescents for whom cannabis use is 

driven primarily by the desire to decrease “negative affect” in the context of peers (i.e., to 

reduce social anxiety, or cope with negative peer experiences), more appropriate neural 

targets may center on affect regulatory regions, as previously implicated in MI treatments 

[14] and in mindfulness meditation [105]. Finally, future studies will be highly useful for 

determining how shared and/or distinct underlying neural mechanisms in comorbid 

psychopathology (i.e., CUD with social anxiety/depression) move adolescents toward use in 

peer contexts. It is important to note that not all mechanistic profiles in our model are likely 

to confer the same degree of risk for the development of CUD. Profiles of adolescents that 

are more strongly associated with adolescent-emergent psychopathology (e.g., social 

anxiety) or addiction proneness (e.g., incentive salience of cannabis) would likely have more 

frequent outcomes of CUD than those associated primarily with peer sensitivity, wherein the 

cannabis use behavior may be more adolescent-limited.

Conclusions

We elucidated the intersecting roles of neural function and peer factors in cannabis use in 

adolescents, in order to understand why and how they decide to use. Novel social 

neuroscience paradigms using fMRI in adolescents have identified distinct neural 

mechanisms of risk decision-making and incentive processing in peer contexts, centered on 

reward-motivation and affect regulatory neural networks. These findings have translatable 
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potential for peer-driven cannabis use decisions in adolescents. Specifically, neural 

mechanisms underlying adolescent cannabis use may depend on the peer context. Integration 

of social neuroscience and behavioral addiction literature has prompted us to propose four 

“mechanistic profiles” of social facilitation in adolescent cannabis users: (1) peer affiliation 

desire; (2) cannabis exploration desire, which is enhanced in peer contexts; (3) social anxiety 

within peer contexts; and (4) negative peer experiences. Studies that integrate peer social 

context and neuroscience to examine adolescent cannabis use are merely on the horizon, 

though we are encouraged by a growing number of such studies conducted in adult cannabis 

users thus far [106,107]. Though limited in scope, our mechanistic model can begin to 

disaggregate the complex neurodevelopmental and psychosocial factors that drive adolescent 

cannabis use. For example, fMRI methods can be used to test whether the mere presence of 

a real-world cannabis-using friend, or possibly the decision making behaviors of a cannabis-

using friend, impact the neural architecture of an adolescent cannabis user’s brain. 

Furthermore, individual difference factors (e.g., social anxiety, resistance to peer influence, 

peer victimization history) can be added to these fMRI models to help identify who is 

maximally sensitive to peer processes in the brain (and may be most responsive to peer-

based interventions). Overall, with the legal landscape for cannabis use changing rapidly in 

the U.S., and the long-term consequences of these changes for adolescents yet unknown, 

these theoretical models of adolescent use decisions that integrate peer factors and 

neuroscience are very timely and potentially highly useful for CUD interventions.
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Figure 1. A Mechanistic Model of Peer Influence on Adolescent Cannabis Use
Specific peer-related mechanisms motivating cannabis use in an individual adolescent 

depend on two primary dimensions: reward sensitivity (i.e., the rewarding value of the 

cannabis use behavior) and social orientation (i.e., social avoidance or social approach).
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