
Multiple mechanisms influencing the relationship between 
alcohol consumption and peer alcohol use

Alexis C. Edwards1,2, Hermine H. Maesr1,3, Carol A. Prescott4, and Kenneth S. Kendler1,2

1Virginia Institute for Psychiatric and Behavioral Genetics; Virginia Commonwealth University, 
Richmond VA, USA

2Department of Psychiatry; Virginia Commonwealth University, Richmond VA, USA

3Department of Human and Molecular Genetics; Virginia Commonwealth University, Richmond 
VA, USA

4Department of Psychology, University of Southern California, Los Angeles CA, USA

Abstract

Background—Alcohol consumption is typically correlated with the alcohol use behaviors of 

one’s peers. Previous research has suggested that this positive relationship could be due to social 

selection, social influence, or a combination of both processes. However, few studies have 

considered the role of shared genetic and environmental influences in conjunction with causal 

processes.

Methods—The current study uses data from a sample of male twins (N=1790) who provided 

retrospective reports of their own alcohol consumption and their peers’ alcohol related behaviors, 

from adolescence into young adulthood (ages 12–25). Structural equation modeling was employed 

to compare three plausible models of genetic and environmental influences on the relationship 

between phenotypes over time.

Results—Model fitting indicated that one’s own alcohol consumption and the alcohol use of 

one’s peers are related through both genetic and shared environmental factors and through unique 

environmental causal influences. The relative magnitude of these factors, and their contribution to 

covariation, changed over time, with genetic factors becoming more meaningful later in 

development.

Conclusions—Peers’ alcohol use behaviors and one’s own alcohol consumption are related 

through a complex combination of genetic and environmental factors that act via correlated factors 

and the complementary causal mechanisms of social selection and influence. Understanding these 

processes can inform risk assessment as well as improve our ability to model the development of 

alcohol use.
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Introduction

Alcohol use typically begins during adolescence, with over 70% of US high school students 

(grades 9–12) reporting that they have consumed at least one drink, and over 20% reporting 

that they first drank alcohol by age 13 (Centers for Disease Control and Prevention, 2012). 

These early experiences with alcohol typically occur in social contexts (Ennett et al., 2006; 

Henry et al., 2005; Strycker et al., 2003). The influence of peers on one’s drinking behaviors 

has been widely studied. Two basic, complementary causal mechanisms (Caspi, 2002) have 

been proposed to explain the association between one’s own drinking and that of one’s 

peers: social selection and social influence. Individuals are capable of selecting peers based 

on their own drinking behaviors; they also might modify their own drinking behavior in 

response to peer influences (Bauman and Ennett, 1994; Cullum et al., 2012; Henry et al., 

2005; Kiuru et al., 2010). The terms selection and influence have different denotations 

across studies. In this study, we will use them to refer to causal processes that are distinct 

from latent genetic and environmental correlations (Figure 1). We note that, while our use of 

the term “causal” is consistent with much of the literature, the “causal” processes described 

herein should be interpreted as theoretically causal; the nature of the data, we cannot 

formally ascribe causation. The implications of distinct mechanisms will be discussed.

Evidence of social influence has been reported among longitudinal studies of college 

students (Cullum et al., 2012) and adolescents (Urberg et al., 1997; Wills and Cleary, 1999). 

Others have reported reciprocal effects between one’s own drinking and that of one’s peers. 

Two longitudinal studies of Finnish adolescents found evidence of both selection and 

influence (Kiuru et al., 2010; Mercken et al., 2012). In community-based samples of US 

adolescents followed longitudinally, initial levels of peer alcohol use were predictive of later 

adolescent alcohol use and vice versa (Curran et al., 1997; Simons-Morton and Chen, 2006; 

Stappenbeck et al., 2010). Still other research suggests that, when controlling for social 

selection, social influence is largely inconsequential (Mundt et al., 2012). Not all studies 

explicitly model both selection and influence (e.g., (Cullum et al., 2012), and interpretation 

of results is complicated if selection is not controlled for when examining influence 

(Bauman and Ennett, 1994; Bauman and Ennett, 1996; Jaccard et al., 2005; Madden et al., 

2002; Urberg et al., 1997).

Cruz and colleagues (2012) examined social influence using a genetically informative twin 

and family sample. Such studies allow the partitioning of variance into that attributable to 

genetic versus environmental factors, and they enable the researcher to control for genetic/

environmental correlation (Figure 1A, also known as shared liability). They found that, after 

controlling for the effects of genetic and shared environmental correlations, which they refer 

to as selection, peer network substance use predicted drinking behavior in adolescents. 

Likewise, another genetically informative study (Harden et al., 2008) found that genetic 

factors influencing the target’s substance use were also related to the substance use of the 

target’s peers. Once these influences were accounted for, peer behavior predicted target 

substance use. Thus, there is prior evidence from genetically informative studies that both 

genetic/environmental correlation and social influence play a role in determining an 

individual’s substance use. However, these studies did not test whether social selection 
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(Figure 1B) contributed to the association between one’s own substance use and that of their 

peers.

The current study examines how a person’s alcohol consumption is related to their peers’ 

alcohol use from early adolescence through early adulthood, in a population-based sample of 

male twins. We fit three longitudinal models that represent alternative causative and 

correlative relationships between individual and peer alcohol use. These models capitalized 

on the genetically informative nature of twin samples in that we were able to investigate 

whether different sources of covariance – genetic and/or environmental – were operating in 

a causal or correlated manner. Unless otherwise noted, for the purposes of this report, we 

restrict our use of the terms social influence and social selection to theoretically causal 

processes that arise apart from correlation/shared liability processes. In other words, we 

explicitly examine both social influence and social selection, while controlling for genetic 

and environmental influences on one’s own alcohol use and perceived peer alcohol use. This 

is accomplished by including causal pathways in both directions in a subset of our models 

(available in the Supplementary Material). A critical implication of causal processes is that, 

if the expressed phenotype changes, the downstream phenotype will be impacted. In 

contrast, if only genetic/environmental correlation is at play, factors that modify one’s own 

alcohol use will not necessary impact the alcohol use of one’s peers. Elucidating the 

mechanistic etiology of alcohol consumption and peer alcohol use – causal or otherwise - 

could potentially improve prevention and treatment efforts in that the impact of external 

social processes and that of genetic/environmental factors can be explicitly evaluated and, in 

some cases, modified.

Methods

Sample

The current report is based on data collected in wave 3 of structured clinical interviews with 

adult Caucasian male twins participating in the Virginia Adult Twin Study of Psychiatric 

and Substance Use Disorders (VATSPSUD, Kendler & Prescott, 2006). Participants were 

originally ascertained from the population-based Virginia Twin Registry, were born between 

1940 and 1974, and were 24–62 years old (mean=40.3, SD=9.0) at the time of their 

interview. Much of the sample (39%) had completed an associate’s degree or higher; 24% 

attended vocational school or some college; 29% had a high school diploma or GED; and 

8% did not complete high school. Most were married (65%) or cohabitating (4%); 12% were 

divorced/separated/widowed. Informed consent was obtained after an explanation of the 

research protocol was provided; the Institutional Review Board at Virginia Commonwealth 

University approved the project. Interviews were conducted face-to-face or over the phone 

by trained interviewers. Zygosity was determined using a combination of self-report 

measures, photographs, and genotyping. In the current study, partial or complete data were 

available for N=1790 individuals (including 466 complete monozygotic [MZ] and 283 

complete dizygotic [DZ] twin pairs).
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Measures

Alcohol consumption—Participants took part in a life history calendar interview (Cohen 

et al., 2003; Freedman et al., 1988). They were asked to report their average monthly alcohol 

consumption (frequency and quantity) at different ages. These data were then combined into 

ages that correspond to meaningful developmental age ranges, as reported previously in 

Edwards and Kendler (2013): the ages used for the current report were 12–14, 15–17, 18–

21, and 22–25. Mean alcohol consumption was calculated for these age ranges, with 

abstainers assigned values of 0. To each average consumption score, 1 was added, followed 

by a natural log-transformation to adjust for non-normality. Thus, the lowest possible log-

transformed score was 0, corresponding to abstainers. These variables will be referred to as 

SELF1-SELF4.

Perceived peer alcohol use—Participants also reported whether, during each of the 

above age ranges, none, a few, some, most, or all of their peers drank alcohol, got drunk, or 

had problems with alcohol (e.g., had accidents, got hangovers, etc.). As the peers themselves 

did not report these behaviors, they are strictly perceived peer alcohol use. Peers were 

defined as “people you would have seen regularly and spent time with.” These data were 

subjected to a factor analysis to construct a single score meant to capture the extent to which 

an individual was exposed to peers’ alcohol use behaviors. These factor scores were used in 

all subsequent analyses, and will be referred to as PEER1-PEER4.

Statistical Analyses

Descriptive statistics were obtained using JMP Pro 10.0.2 (Cary, NC) and SAS 9.2 (Cary, 

NC). Twin modeling was conducted with OpenMx (Boker et al., 2011), using full 

information maximum likelihood. We tested three plausible models of how additive genetic 

(A), shared environmental (C), and unique environmental (E) factors might explain 

covariation between SELF and PEER across time. These models have been described 

previously (Kendler et al., 2008) and are provided in the Supplementary Material. Briefly, 

model 1 (Supplementary Figure 1A) is a simple model representing a causal mechanism, 

with three key components: i) latent factors (A1self-A8peer) loading (via La1–La8) onto each 

of 8 observed variables (4 measures each of SELF and PEER); ii) forward transmission 

(e.g., B12 from SELF1 to PEER1) of genetic/environmental influences across time within a 

phenotype (SELF or PEER); and iii) bidirectional causation within time across phenotypes, 

such that SELF1 has a causal effect on PEER1 (via B15), and vice versa (via B51). Model 2, 

a correlated factors model, postulates that the within- and cross-time correlations between 

SELF and PEER result from two correlated latent factors, the first of which loads directly 

onto SELF1-SELF4 and the second of which loads onto PEER1-PEER4. Time-specific 

factors also load onto each phenotype, but no forward transmission pathways are included in 

this model. Model 3 is a hybrid between Models 1 and 2, and has three key components: i) 

two uncorrelated latent factors, with the first loading on SELF1-SELF4 and the second 

loading onto PEER1-PEER4; ii) forward transmission within phenotype; and iii) 

bidirectional causal paths within time across phenotypes. Time-specific factors also load 

onto each phenotype. More detailed information is provided in the Supplementary Material.

Edwards et al. Page 4

Alcohol Clin Exp Res. Author manuscript; available in PMC 2016 February 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



We employed a two-stage modeling approach. In the first stage, we tested the three models 

described above, and selected a structure based on agreement between Akaike’s Information 

Criterion (AIC) and Bayesian Information Criterion (BIC), where a lower AIC/BIC 

optimizes the balance between explanatory power and parsimony. We began testing with the 

structure of C, leaving A and E in a hypothesis-free state (i.e., a Cholesky decomposition). 

Once the structure for C was selected, it was fixed and the three possible A structures were 

compared; once the A structure was selected, it too was fixed and the three possible E 

structures were compared. After the higher-order structures were fixed for A, C, and E, we 

conducted the second stage of model fitting. This involved testing hypothesis-based models 

nested within the previously identified ACE structure, again selecting submodels based on 

AIC/BIC as well as the p-value of the χ2 test resulting from a comparison of −2 times the 

log likelihoods (−2LL) of the full and nested models. Our selection of the factor structure 

within each source of variance was based on agreement between AIC and BIC. This 

approach balances fit and parsimony, though we prioritized testing specific hypotheses 

rather than specifying the most parsimonious model possible. Different approaches could 

result in a distinct series of model-fitting decisions.

Results

Descriptive statistics

Mean monthly alcohol consumption, prior to transformation, ranged from 0.67 (SD=5.35) 

drinks at ages 12–14 to 39.55 (SD=75.66) at ages 22–25. After transformation, the total 

phenotypic variance of SELF1–4 increased from 0.27 to 2.84 between ages 12–14 and ages 

22–25. The variance of PEER1–4 increased from 0.85 to 1.29. Phenotypic twin correlations 

(Supplementary Table 1) were similar for MZ and DZ twins at age 12–14, but at older ages, 

MZ correlations were modestly to substantially higher than DZ correlations. This was the 

case for both within-phenotype and cross-phenotype correlations, suggesting that genetic 

factors become increasingly relevant to phenotypic covariation over time.

Testing the overall factor structure of environmental and genetic influences

We first compared the three structures for shared environmental (C) sources of variance, 

while the genetic (A) and unique environmental (E) variance structures were in a 

hypothesis-free state (i.e., in a Cholesky decomposition). Table 1 provides AIC/BIC values 

and −2 times the log likelihoods (−2LL) of fit for the three hypothesized latent factor 

structures. For both C and A, based on the best AIC/BIC values, we selected the structure 

shown in Supplementary Figure 1b, in which one common factor loads onto SELF1-SELF4, 

and a second common factor loads onto PEER1-PEER4; these two factors are correlated 

(rC=0.99, which was the upper bound of this path in the model, but see below; rA=0.83). 

The best-fitting model for E was the 8-factor model described previously, and depicted in 

Supplementary Figure 1a, with forward transmission within phenotype across time, and both 

social influence and social selection paths.

Testing components of model substructure

After selecting the structures described above for A, C, and E, we tested a series of models 

nested within that structure. These submodels and the corresponding statistics are described 
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in Table 2. Social selection pathways from SELF to concurrent PEER were constrained to be 

equal across the different ages (Model 15). In addition, the correlation between common C 

factors could be fixed to 1 (Model 20). Other nested models resulted in a decline in fit and 

their constraints were not included in the final model. The final models are presented in 

Figure 2A–C.

Sources of variance and covariance in the final model

Unstandardized and standardized variance/covariance matrices are available in 

Supplementary Table 2. The heritability of SELF increased from 0.03 at ages 12–14 to 0.46 

at ages 22–25. Shared environmental influences correspondingly decreased over time, from 

0.22 to 0.03. Unique environmental factors account for a substantial proportion of the total 

variance at each age range (0.43–0.75). Results for PEER were similar, though its 

heritability in early adulthood (0.33) was lower than for SELF. Shared environmental 

influences became less relevant over time (from 0.28 down to 0.09), while unique 

environmental influences were temporally stable (0.58–0.62).

As stated above, A and C influences were significantly correlated across SELF and PEER 

(rA=0.83 and rC=1.00 in Figure 2A and Figure 2B, respectively), and the correlated 

common factors accounted for the majority of A and C variance. However, phenotype- and 

time-specific factors also accounted for a proportion of the variance (e.g., path estimates of 

0–0.41 for SELF in Figure 2A; see Supplementary Tables 2 and 3). In all but two cases 

(specific A influences on PEER1 and specific C influences on PEER4), the majority of 

genetic and shared environmental variance for SELF and PEER was derived from correlated 

common factors. Phenotype- and time-specific A and C factors accounted for 6% or less of 

the total phenotypic variance.

As there were no correlated common E factors, unique environmental covariance between 

SELF and PEER was limited to that derived from causal pathways. Estimates for these paths 

were low, and in some cases were not significantly different from 0, though tests indicated 

that causal paths in either direction could not be removed completely from the model (Table 

2, Models 14 and 16). While the final model demonstrated that causal influences are 

relevant with regards to non-shared environmental factors, the majority of covariation 

between SELF and PEER was attributable to the correlation between the genetic and shared 

environmental common factors (Supplementary Table 2). Overall, A covariance increased 

over time (alongside heritability), while C covariance decreased.

Discussion

These analyses evaluated the extent to which one’s own alcohol consumption (SELF) and 

the perceived drinking behavior of one’s peers (PEER) are phenotypically related due to 

theoretically causal relationships (social selection and social influence) versus shared 

genetic and/or environmental liabilities. The current findings indicate that both shared 

liability and causal factors are relevant. Most covariation is attributable to shared liability, 

and only non-shared environmental influences acted via causal pathways.
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We found that genetic and shared environmental influences on alcohol use and perceived 

peer alcohol use are strongly correlated from early adolescence into early adulthood, and 

these influences account for the majority of covariation (56–91%) between the two 

phenotypes. The influence of unique environmental factors – those factors that twins do not 

share – impact the relationship between PEER and SELF via reciprocal causal pathways. 

Specifically, non-shared environmental factors influencing one’s own drinking also 

indirectly impacted exposure to peers’ drinking behaviors via social selection. This effect 

was reciprocal, in that non-shared environmental factors influencing peer affiliation – and 

thus exposure to peers’ drinking behaviors – indirectly influenced one’s own concurrent 

(and subsequent) drinking through social influence. Thus, while we observed modest 

evidence of theoretically causal social selection and social influence, genetic and 

environmental correlation dominated the etiology underlying the association between 

alcohol consumption and peer alcohol problems.

The genetic correlation between alcohol use and peer alcohol use (rA=0.83, Figure 2A) is 

effectively gene-environment correlation (rGE). However, it is not clear from these analyses 

whether this is active vs. evocative rGE (Jaffee and Price, 2008), or a combination thereof. 

In the former, one’s genotype not only affects their own phenotype, it also makes them more 

likely to select a particular environment (e.g., an individual’s genetically influenced 

impulsive behavior might result in exposure to dangerous situations). In the latter, one’s 

genetically influenced phenotype evokes a reaction among others (e.g., a child who exhibits 

problem behavior might experience high levels of physical discipline). Here, it seems 

plausible that individuals with a genetic liability toward high alcohol consumption might 

also have a genetic propensity to seek out peers who use alcohol excessively (active rGE), 

and previous research in this sample has identified a strong genetic component to choice of 

peers (Kendler et al., 2007). Evocative rGE cannot be ruled out, though how it would be 

operating in this context in a way that is not accounted for by other components of the model 

is not clear. Regardless of the underlying mechanism, genetic influences on alcohol use and 

perceived peer alcohol use become stronger over time: not only does the heritability of each 

phenotype increase over time, the genetic covariance between phenotypes also increases.

The observed shared environmental correlation (rC) indicates that those family-level factors 

(or other environmental factors which increase the similarity of both members of a twin 

pair) that increase one’s own drinking also impact alcohol-based peer affiliation. The 

influence of shared environmental factors – on SELF and PEER themselves, and on their 

covariation – decreases from adolescence into young adulthood. Thus, in adulthood, genetic 

correlation rather than shared environmental liability accounts for the majority of 

covariation.

Genetic and shared environmental correlations between phenotypes indicate that these latent 

factors contribute directly not just to one’s own alcohol consumption, but also to affiliation 

with peers who exhibit particular alcohol-related behaviors. Cruz and colleagues (2012) 

referred to this process as genetic and environmental selection, though here we have used 

selection to refer to a distinct process. One implication of this shared liability is that a 

change in one’s own alcohol use would not necessarily correspond to a change in peers’ 

alcohol use. In other words, the model suggests that an individual with a genetic liability 
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toward high levels of alcohol consumption is also genetically liable to select peers who 

drink to excess. Even if one’s own drinking changed in response to an external factor, the 

genetic liability toward selecting heavy-drinking peers would remain unchanged. This 

contrasts with the implications of social influence and selection in the form of causal 

pathways, described below.

Unique environmental influences on the covariation between these phenotypes are 

complicated. These causal pathways from PEER to SELF potentially represent social 

influence: one’s peer’s drinking behaviors impact one’s own consumption. This effect is 

specific to non-shared (unique, or E) environmental factors contributing to affiliation with 

drinking peers. Specific examples of such factors were not measured or included in the 

current models, but could include exposure to different peers in school, or perhaps stressful 

life events experienced by only one member of a twin pair. The causal pathways from SELF 

to PEER suggest a different relationship: rather than an individual being influenced by his 

peers, in this case the individual is the source of influence on his peers, or his alcohol 

consumption influences what kind of peers he affiliates with. These paths can be 

conceptualized as a form of social selection. A critical implication of these causal paths is 

that changes in non-shared environmental influences on peer alcohol use would necessarily 

result in corresponding changes in one’s own use, and vice versa.

Social selection and influence account for little of the total phenotypic variation in SELF 

and PEER. “New” unique environmental factors become relevant at each successive age 

range, and the impact of earlier non-shared environmental factors is continued via forward 

transmission. The low parameter estimates for the social influence paths mean that little of 

the total phenotypic variance in SELF1–4 originates from E5-E8 (see Figure 2C); similarly, 

little of the total variance in PEER1–4 originates from E1–E4. Still, these causal influences 

could not be removed from the model. The fact that social selection paths could be 

constrained to be equal over time suggests that one’s influence on one’s E-related affiliation 

with peers is not highly variable, even though one’s peer group might change. In contrast, 

we could not constrain the social influence paths to be equal, indicating that the extent to 

which peers’ drinking influences one’s own drinking varies from adolescence into 

adulthood.

The current findings are broadly comparable to those reported by others who have employed 

genetically informative samples to control for genetic and environmental selection when 

exploring social influence. Cruz et al. (2012) found that genetic and shared environmental 

correlation contributed to the association between peer and adolescent drinking, and was 

supplemented by causal influences – specifically, peers’ drinking had a causal impact on 

adolescents’ own drinking. Similarly, Harden and colleagues (2008) reported support for 

both rGE and social influence; shared environmental factors were not found to be significant 

in that sample, which focused on adolescent substance use and peer groups. Finally, Hill and 

colleagues (2008) found evidence of genetic correlation, but not of social influence. All 

these reports used different modeling approaches than those employed in the current study.

Few other studies have controlled for genetic/environmental correlation while examining 

causal processes between self and peer alcohol use phenotypes. Nevertheless, previous 

Edwards et al. Page 8

Alcohol Clin Exp Res. Author manuscript; available in PMC 2016 February 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



research has identified genetic influences on peer substance use (Agrawal et al., 2010; Dick 

et al., 2007); there is support for rGE in the context of peer and self substance use (Fowler et 

al., 2007; Loehlin, 2010; Wills and Carey, 2013); and others have utilized genetically 

informative samples when exploring the relationship between peer and self alcohol use 

(Poelen et al., 2007; Scholte et al., 2008) without explicitly modeling selection and 

influence. Our results are also consistent with previous studies that have found that the 

relative impact of social influence is mitigated once selection processes are accounted for 

(Jaccard et al., 2005; Poelen et al., 2007), though in the current study those influences 

remain statistically significant. Evidence from additional genetically informative samples is 

needed to determine the extent to which genetic/environmental correlation, social selection, 

and social influence contribute to the phenotypic association between individual and peer 

substance use.

In summary, these results indicate that the covariation between one’s alcohol consumption 

and the drinking behaviors of one’s peers is the result of a complex combination of genetic 

and environmental influences, some of which are shared directly, while others operate in a 

causal fashion. Molecular genetic studies could be designed to identify specific genetic 

variants underlying these processes, though as with any complex trait, genetic effect sizes 

are likely to be quite small, and are potentially susceptible to moderation by other variants 

and by environmental factors. Perhaps more plausibly, potential environmental risk factors – 

e.g., parental monitoring or neighborhood characteristics (Chuang et al., 2005) – could be 

explicitly included in a model to determine the extent to which they influence alcohol 

related outcomes.

Limitations

We rely on retrospective reports, though the use of a life history calendar has been shown to 

mitigate problems with accurate recollection. Variation in age at interview potentially 

introduces bias into the accuracy of recall; however, tests wherein age at interview was 

included as a covariate resulted in the same model structure presented here. We are also 

limited to self-reports, which might be subject to bias. Similarly, some evidence suggests 

that self-reports of peer behavior overestimate the similarity between one’s own behavior 

and that of their peers (Hill et al., 2008). Data were only available for men, and there is 

potential for gender differences in the role of peer influences on drinking (Dick et al., 2007).

Our treatment of lifetime abstainers has implications for the interpretation of heritability 

estimates. Lifetime abstainers are coded as “0” at each wave rather than as missing. Because 

we did not explicitly model alcohol use initiation, the heritability estimates presented are 

potentially inflated: some proportion of the heritability of alcohol use is transmitted through 

a contingency pathway from initiation (as described in Kendler et al., 1999), but that source 

of genetic variation is not parsed out in the current study. Finally, as noted elsewhere, the 

processes and paths we refer to as “causal” are theoretically so, but given the nature of the 

study, we cannot ascribe causality with certainty.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Multiple potential relationships underlie phenotypic associations between one’s own 

phenotype and that of one’s peers. As depicted in panel A, these phenotypes could be 

genetically or environmentally correlated: some of the genes that influence liability to 

alcohol consumption could also influence affiliation with peers who have alcohol problems. 

Similarly, environmental factors could be shared across phenotypes. In the current study 

such factors are unmeasured, but examples include parental monitoring and neighborhood 

quality. As stated elsewhere, because genetic and environmental correlations exist at a level 
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beyond the manifested phenotypes, a change in one phenotype will not necessarily result in 

a change to the other.

Panel B depicts the causal processes of social selection and social influence. In the former, 

an individual’s alcohol consumption directly influences his peers’ alcohol phenotype, 

because he is selecting those peers to match his own alcohol use or because their use 

changes to match his. Social influence operates in the other direction: peers’ alcohol use 

changes one’s own alcohol use, potentially through overt or implied peer pressure or social 

modeling. Unlike genetic/environmental correlation, the critical implication of these causal 

paths is that a change in one phenotype will necessarily result in a change to the downstream 

phenotype. For example, if one’s peers’ alcohol use declines, one’s own alcohol will also 

decline.
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Figure 2. 
Panels A–C depict final path estimates (95% confidence intervals) for genetic, shared 

environmental, and unique environmental components of the model, respectively. 

Confidence intervals for all paths are provided in Supplementary Table 4. In Figure 2C, the 

Lself/peervariables enable E-specific causation pathways, which are bidirectional. Further 

details on model components are available in the Supplementary Material.
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