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Abstract
The goal of this study was to examine and cross-nationally compare the peer group patterns of alcohol drinking behaviours among cohorts of early adolescents (ages 11 to 14 years) in Victoria, Australia, and Washington State, US.  Latent Transition Analysis revealed that after one year, transitions congruent with peer influence (whereby non-drinking adolescents initiated  alcohol use in the presence of drinking peers) and reverse peer influence were observed in both states; however, transitions congruent with peer selection (whereby drinking adolescents self-selected into drinking peer groups) were only observed among Victorian early adolescents.  Findings were interpreted to suggest that Australian family and cultural norms that more commonly allow early adolescent alcohol use lead to a higher rate of peer selection.  
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Peer Group Patterns of Alcohol Using Behaviours Among Early Adolescents in Victoria, Australia and Washington State, United States
Despite declines over the past decade, alcohol use is prevalent during adolescence and remains a significant public health concern in all western countries (Simons-Morton, Pickett, Boyce, ter Bogt, & Vollebergh, 2010).  Not only is early onset alcohol use damaging to physical health in adolescence, it also increases the likelihood of heavy and harmful alcohol use and subsequent illicit drug use (Mason et al., 2011; Poulin, Kiesner, Pedersen, & Dishion, 2011).  There is a fourfold increase in the risk of alcohol dependence in adulthood associated with initiation of alcohol use before the age of 14 years (Mundt, Mercken, & Zakletskaia, 2012).  Understanding factors that explain early alcohol use initiation may assist in refining preventive interventions.   
Prevalence of adolescent alcohol use in different country contexts 
Rates of adolescent alcohol use vary across country contexts due to the different cultural practices, drug laws and policies adopted by different countries.  Countries that emphasise zero-tolerance policies such as the United States of America (US), seek to encourage adolescent abstinence from alcohol and drug use (McMorris, Hemphill, Toumbourou, Catalano, & Patton, 2007).  These policies include: laws and regulations to prohibit alcohol and drug use, purchase and supply; and the threat of severe consequences for legal violations including arrest and heavy penalties.  With respect to adolescent alcohol use, such approaches are characterised by: a higher legal age for purchasing and using alcohol (age 21 years in the US compared to 18 years in Australia); abstinence alcohol education messages; and a greater use of school exclusion and police arrest for school-age alcohol violations (Evans-Whipp, Bond, Toumbourou, & Catalano, 2007).  These differences are associated with lower rates of adolescent alcohol use in the US compared to other western nations (McMorris, Catalano, Kim, Toumbourou, & Hemphill, 2011; Simons-Morton et al., 2010).  Adolescent alcohol use is more prevalent in countries such as Australia that adopt harm-minimisation policies that aim to minimise the harm to individuals and the cost to society of enforcement, incarceration, and their related loss of productivity (Simons-Morton et al., 2010).  For example, in Australia, advocates of harm-minimisation policies suggest that experimentation with alcohol use is a normal part of adolescent development and advocates contend that exposure to drinking supervised by parents or other adults may help youth learn responsible drinking (Ward & Snow, 2011).  
McMorris and colleagues (2007) compared rates of lifetime alcohol use in two states, one in Australia (the State of Victoria) and the other in the US (Washington State) in 2002.  Victorian boys and girls in Grade 5 (average age 11) were significantly more likely to report ever having tried alcohol compared to their same-age peers in Washington State.  Rates of alcohol use in the past month were also found to be higher among 9th graders (average age 15) in Australia compared to their counterparts in the same grade level in the US; Toumbourou, Hemphill, McMorris, Catalano, & Patton, 2009).  Simons-Morton and colleagues (2010) conducted another study examining the alcohol use rates among 10th graders in the US, Canada, and the Netherlands, countries with different approaches to adolescent alcohol use.  The Netherlands employs a harm-minimisation policy that is similar to that of Australia.  Canadian policies fall in between with federal laws similar to that of the US and enforcement practices consistent with harm-minimisation.  Prevalence of drinking in the past month was found to be highest in the Netherlands followed by Canada and then the US.  Cross-national comparisons of rates of adolescent alcohol use enable researchers to investigate underlying factors that explain similarities and differences in prevalence in different countries (McMorris et al., 2007).  Given that most research on preventive interventions to reduce adolescent alcohol and drug use have been conducted in the US, cross-national studies that establish similarities and differences with the US are essential to ensure the development of culturally appropriate preventive interventions and the potential usefulness of preventive interventions developed in the U.S. (Toumbourou et al., 2009).
Peer influence and peer selection as mechanisms explaining peer similarity 
Similarity in adolescent friends’ substance use is commonly observed.  This is understood to result from both peer influence and peer selection processes and their bi-directional relationships (Knecht, Snijders, Baerveldt, Steglich, & Raub, 2010; Poulin et al., 2011).  Peer influence describes the process of adolescents adjusting their substance-using behaviours to become more similar to that of their peers; whereas peer selection is defined on the basis of adolescents seeking out peers that are more closely matched to their own behaviours and attitudes.  Previous research has shown that having substance-using friends is a key proximal factor for the initiation of substance use among adolescents (e.g., Kandel, 1996; Oetting & Beauvais, 1986).  Peers are believed to contribute to the initiation of adolescent substance use through complex socialisation processes directly and indirectly.  “Peer influence” mechanisms include modelling of substance use, shaping attitudes and norms, reinforcing use, overt peer pressure and persuasion, and provision of substances and support for drug use (Bauman & Ennett, 1996; Knecht et al., 2010).  Moreover, adolescents tend to associate with others who are similar to themselves and find interactions with similar peers especially rewarding.  A sense of familiarity and behavioural confirmation of personal thoughts and feelings and avoidance of disconfirmation can be generated through these interactions (Knecht, Burk, Weesie, & Steglich, 2011).  Similarities in substance use behaviour may serve as a symbolic social function introducing new friendships and admission to social contexts where use is common (e.g., parties; Poulin et al., 2011).  When friendships are formed based on the similarity of common drug behaviour, i.e., substance users seek out other users to be friends, peer selection rather than influence is used to explain  similarities in patterns of substance use among adolescent peers (Bauman & Ennett, 1996).     
Establishing whether peer similarity in substance use arises from peer influence or peer selection is facilitated by a longitudinal research design.  A systematic review confirmed previous findings that exposure to alcohol-using or deviant peers is a consistent longitudinal predictor for the development of adolescent alcohol use, however, the relative contribution of peer influence and selection processes and their developmental sequence in the context of adolescent alcohol use has been inadequately studied.  Most prior longitudinal studies have failed to specify both prior alcohol use and associations with alcohol-using peers and hence have not been able to disentangle peer selection versus peer influence in adolescent alcohol use transitions (Leung, Toumbourou, & Hemphill, 2014).  
Recent studies using social network analysis of longitudinal data have reported inconsistent findings regarding the relative contribution of peer selection and influence processes.  Studies conducted by Knecht and colleagues (2011) and Burk and colleagues (2012) showed that selection effects were more important than influence in a comparable peer network of early adolescents (aged 11 to 13 years).  In contrast, Mercken and colleagues (2012) found that influence processes played an important role at younger ages (13 to 14 years), whereas selection processes were more important for older youth (ages 14 to 16).  Mundt and colleagues (2012) found that selection effects played a significant role in the creation of peer clusters of similar alcohol use and found little support for influence effects in a sample of students in Grades 10 and 11.  In a more recent longitudinal study using propensity score analysis to balance selection and socialisation transition groups on 26 potential confounders, Scalco and colleagues (2015) reported a similar sized effect for both selection and socialisation among adolescents aged between 10 to 15 years.      
Leung and colleagues (2014) presented a Peer Process Model (PPM) arguing that discrepant findings regarding the relative importance of peer selection and influence may arise in part due to differences in the rates of adolescent alcohol use in different populations at specific stages in adolescent development.  The PPM proposes that peer selection tends to initiate peer aggregation within a defined peer population, leading in turn to peer influence (Leung et al., 2014).  The PPM postulates that parental supply of alcohol to children and a normative drinking culture amongst adult role models may contribute to alcohol use initiation among early adolescents in the absence of their peers.  These early alcohol users then seek out similar peers based on their drinking behaviours (peer selection).  As the proportion of alcohol-using peers increases, tolerant norms and favourable attitudes towards alcohol use strengthen amongst peers.  These environmental conditions then contribute to peer influence becoming increasingly important in explaining late adolescent transitions to alcohol use.  
International longitudinal studies using similar methods and measures may be well suited to provide insight on these peer processes.  Particularly, examination and comparison of peer process effects on adolescent alcohol use in country contexts with different policies and different developmental prevalence rates of adolescent alcohol use provide variation in alcohol rates at a similar developmental age.  To date, cross-national studies are rare and only Farhat and colleagues (2012) have examined the strength of the association between peer alcohol use and early adolescent drinking across four country contexts with varied alcohol policies.  The authors demonstrated cross-national variability in the positive association between peer and adolescent alcohol use in that countries that were more tolerant of youth drinking (e.g., Greece) showed weaker associations (reflected by smaller odds ratios) between perceived peer and adolescent alcohol use compared with countries that were more restrictive of youth drinking (e.g., Scotland and Switzerland).  However, due to the cross-sectional study design, the study was not able to elucidate the relative contribution of the peer processes in each country context.  Thus, cross-national longitudinal comparisons may help to identify whether early adolescent peer selection is more common in an adolescent alcohol harm-reduction context, perhaps explaining some of the existing inconsistencies in the literature stemming from studies using data from a single national context. 
The present study
Using data from a longitudinal study of early adolescents from the state of Victoria, Australia, and Washington State, US, the present study aims to examine and compare the peer group patterns of drinking behaviours in two country contexts with different alcohol policies.  To our knowledge, no previous studies have attempted to quantify the number of adolescents who started using alcohol due to the effect of peer selection rather than peer influence processes.  The current study addresses this gap in the literature by reporting the proportion of youth who initiated alcohol use and had friends who drank one year prior (peer influence process), and those who had started using alcohol when they did not have friends who drank (on their own) and self-selected into drinking peer groups one year later (peer selection process).  These definitions of peer influence and selection processes are clear examples of the transitions on which the study focuses.  Prior analyses within the present cohort have observed that early initiation of alcohol use is more common among Australian adolescents due to the normative drinking culture where more parents supply adolescents with alcohol at an early age (McMorris et al., 2011).  Based on the PPM, we hypothesised that: 1) with higher rates of early alcohol use initiation in Australia (a necessary precondition for peer selection), peer selection would be more common for Australian adolescents  (i.e., a greater proportion of adolescents in Australia would transition into drinking peer groups over time having at earlier periods started using alcohol while reporting their peers do not use alcohol); and 2) peer influence would be more common (i.e., a greater proportion of adolescents would have started using alcohol in the presence of alcohol-using peers), in older age groups in both countries.  
Method
Study design and participants 
The first two waves of data of two cohorts of adolescents from the International Youth Development Study (IYDS; McMorris, Hemphill, Toumbourou, Catalano, & Patton, 2007) were used for analysis.  The IYDS is an on-going, cross-national prospective investigation of a range of adolescent behaviours including alcohol and drug use in state-representative samples in Victoria, Australia, and Washington State, US.  Sampling, measurement, administration, and follow-up procedures were matched to ensure that procedural issues were not the cause of state differences (cite McMorris et al., 2007). Participants were first surveyed in 2002 when they were in Grades 5, 7, and 9.  Student samples were chosen from Victoria and Washington State due to the similarities in these states on a number of demographic and economic characteristics, such as gender distribution and household income in 2001 (Hemphill et al., 2007; Toumbourou et al., 2009) and differences in the alcohol and drug use policies adopted.  
To obtain state-representative samples in Victoria and Washington State, a two-stage cluster sampling method was used for school and student recruitment in 2002 (McMorris et al., 2007).  In the first stage, using a probability proportionate to grade-level size sampling procedure, public and private schools with students in Grade 5, 7, and 9 were randomly selected within each state and grade level.  Within each school, a target classroom was randomly chosen in the second stage.  Further details on school recruitment, participation rates, and survey administration have been described previously by McMorris and colleagues (2007).  Across the three grade levels, 3,926 students were eligible for consent and survey administration, of whom 2,884 (73%) participated in Victoria.  Classes in Washington State yielded a total of 3,856 eligible students, of whom 2,885 (74%) consented and participated in the survey.  Parents provided written consent for their child to complete the questionnaire.  Retention rates at 1-year follow up in 2003 were 99% in both states.  
For the current study, data from the Grades 5 and 7 cohorts in 2002 were used.  The final sample size for the Grade 5 cohort was 875 (mean age 11.0 years, SD=0.4, 52.7% female) and 889 (mean age 11.1 years, SD=0.4, 51.5% female) respectively for Victoria and Washington State.  For the Grade 7 cohort, the final sample size was 958 (mean age 12.9 years, SD=0.4, 51.4% female) and 947 (mean age 13.1 years, SD=0.4, 50.8% female) for Victoria and Washington State, respectively.  Students in Washington State were slightly older than their counterparts in Victoria in both cohorts (Grade 5: t=-7.2, p<0.001; Grade 7: t=-8.4, p<0.001).   
Measures
Binary indicators measuring latent variables for drinking statuses at both time points  
The self-report survey used in the IYDS is a modified version of the Communities That Care Youth Survey (Arthur, Hawkins, Pollard, Catalano, & Baglioni, 2002) that has demonstrated good psychometric characteristics (Glaser et al., 2005) and longitudinal validity of predictors of youth outcomes in the US and Victoria (Hemphill et al., 2011).  Eight items from the IYDS survey were chosen to inform a latent variable representing the drinking statuses of adolescents and that of their peers at each time point and in each age cohort.  As described below, some items and response options were modified for participants in Grades 5 and 6.  (1) Number of drinking friends: Participants reported the number of their best friends who had tried alcohol when their parents did not know about it in the past year at both time points and in each cohort.  Response options ranged from 1 “None of my friends” to 5 “4 of my friends”.  The item was then recoded to generate three binary indicators: No drinking friends (coded 1 for “None of my friends” and 0 for “1 to 4 of my friends”), 1 to 2 drinking friends (coded 1 for “1 to 2 of my friends” and 0 for “0, 3 to 4 of my friends”), and 3 to 4 drinking friends (coded 1 for “3 to 4 of my friends” and 0 for “0 to 2 of my friends”).  (2) Drink if friend offered at party was measured by asking participants what they would do in a situation where they were at someone’s house and a friend offered an alcoholic drink to them.  Response options were 1 “Drink it”, 2 “Tell your friend “No thanks, I don’t drink” and suggest that you and your friend go and do something else”, 3 “Just say “No, thanks” and walk away”, and 4 “Make up a good excuse, tell you friend you had something else to do, and leave”.  The item was then dichotomised as 1 equals “Drink it” and 0 for all other responses.  (3) Be seen as cool if drink regularly was measured by asking respondents to estimate the chances that they would be seen as cool if they began drinking alcoholic beverages regularly, i.e., at least once or twice a month.  Response options were 1 “Very good chance”, 2 “Pretty good chance”, 3 “Some chance”, 4 “Little chance”, and 5 “Very little to no chance”.  The item was recoded as a binary indicator (coded 1 for “Very little to no chance” and 0 for “Little to very good chance”).    
(4) Ever drunk was measured among Grades 5 and 6 students only.  Participants were asked in Grade 5 whether they have ever gotten drunk before.  Response options were 1 “No, never”, 2 “Yes, but not in the last year”, 3 “Yes, 1 or 2 times in the last year”, and 4 “Yes, 3 or more times in the last year”.  The item was then dichotomised as 1 for “Yes, but not in the last year or one or more times in the last year” and 0 for “No, never” to create a binary indicator Ever drunk.  Respondents were followed up with a similar question regarding the number of occasions that they have gotten drunk in the past year in Grade 6, with response options ranging from 1 “Never” to 8 “40 or more times”.  This item was recoded to create a binary indicator Drunk during the past year (coded 1 for “1 or more times” and 0 for “Never”) in Grade 6.  Instead of a question about being drunk, (5) binge drinking during the past 2 weeks was measured among students from Grade 7 and they were followed up with the same question one year later.  Students self-reported the number of times they had 5 or more alcoholic drinks in a row during the past 2 weeks.  Response options ranged from 1 “None” to 6 “10 or more times”.  The items at both time points were dichotomised as 1 for “Once or more times” and 0 for “None”.  Alcohol use was measured by asking participants to report the number of occasions they had had more than just a few sips of an alcoholic drink in the past 30 days, past year, and in their lifetime.  In Grade 5, the response options for the lifetime alcohol use item were 1 “No, never”, 2 “Yes, but not in the last year”, 3 “Yes, 1 or 2 times last year”, 4 “Yes, 3 or more times in the past year”.  This item was recoded to create two binary indicators: (6) Past year alcohol use (coded 1 for “Yes, 1 or more times” and 0 for “Never”) and (7) lifetime alcohol use (coded 1 for “Yes, 1 or more times” and 0 for “Never”).  Data on (8) past 30 days alcohol use were not collected from 5th graders.  From Grades 6 to 8, the response options for the alcohol use items ranged from 1 “Never” to 8 “40 or more times”.  The items were dichotomised as 1 “1 or more times” and 0 “Never” for past 30 days alcohol use, past year alcohol use, and lifetime alcohol use.  For Time 2 (T2) for each age cohort, i.e., Grades 6 and 8, past 30 days alcohol use and past year alcohol use were used.  For Grade 7, past 30 days alcohol use and lifetime alcohol use were used.
Student honesty: Several items were used to assess whether students answered the survey honestly.  Students in all grade levels were asked how honest they were when filling out the survey and whether they had ever taken a fake drug in their lifetime (5th and 6th graders) or in the past 30 days (students in Grades 7 and 8).  In addition, students in Grades 7 and 8 were identified as dishonest if they had used illicit drugs on more than 120 occasions in the past 30 days.  A single measure of honesty (“Yes” and “No”) was calculated using these items.  Students scored as dishonest were not included in data analyses.  There were 29 (1.6% of the combined Grade 5 cohort) and 40 (2.1% of the combined Grade 7 cohort) dishonest cases excluded.  
Analytic strategy
In order to examine the peer group patterns of drinking behaviours in the two state contexts, Latent Transition Analysis (LTA) was applied to empirically derive latent peer subgroups and to model movements between these latent subgroups over time.  LTA is an important extension of Latent Class Analysis (LCA) which includes modelling of longitudinal data and transitions between latent class variables at two consecutive time points (Collins & Lanza, 2010).  Being person-oriented methods, LCA and LTA are theoretically appropriate techniques for examining group differences in the effect of peer influence and selection processes on the development of alcohol use through adolescence.  LCA describes the heterogeneity of a population by assigning individuals into discrete subgroups and LTA permits the testing of hypotheses related to sequential transitions.  To date, no study has modelled peer mechanisms and the development of adolescent alcohol drinking behaviour simultaneously using LTA.  
In the present study a series of LTA models with different number of latent statuses were run and their fit compared to identify the optimal solution for each grade cohort.  Analyses were repeated for each cohort and were performed separately by state.  Results from multigroup LTA incorporating state as a grouping variable showed statistically significant p-values for both cohorts indicating that measurement invariance could not be established across states, suggesting that different models should be developed for each state.  Further examination of the latent class structure also revealed qualitative differences between states.  Hence, analyses were completed separately by state to ensure differences were captured and reported.    
Several model fit information criteria were used to identify a best fit LTA model that optimally captured the heterogeneity in patterns of adolescent and peer drinking behaviour.  The best fit model was selected by comparing information criteria among a series of models with different numbers of latent statuses (from two to six latent peer statuses).  Models were unstable attempting to fit five or more latent status groups in the Grade 5 cohort and seven or more in the older cohort. The likelihood-ratio G2 fit statistics (Agresti, 1990), Akaike Information Criterion (AIC; Akaike, 1987), Bayesian Information Criterion (BIC; Schwarz, 1978), the solution stability, and the interpretability of the competing solutions were taken into account when selecting the best fitting model (Collins & Lanza, 2010).  Measurement invariance of a chosen model was tested empirically by comparing two statistically nested models: an unconstrained model where the item-response probabilities were freely estimated at both time points, with a constrained model where item-response probabilities were constrained to be equal across time.  The difference of the G2 of the two nested models was then compared to a chi-square (χ2) table using the difference in degrees of freedom (df) between the two models to examine whether the underlying structure of alcohol use behaviour was the same across time.  All LTA models were fit using PROC LTA version 1.2.7 (Lanza et al., 2010), a SAS procedure developed for SAS® version 9.2 for Windows.
Results
Final LTA models for the Grade 5 cohort  
LTA models with two, three, and four latent statuses were run separately by state.  The AIC and BIC both declined through four latent statuses with their lowest values corresponding to the four-latent-status model in both states.  However, upon examination of the profiles of both the three-latent-status model and four-latent-status model, the three-latent-status model was found to be more suited to discriminating peer selection and influence groups and was more parsimonious. In addition, the latent status profile of the three-latent-status model demonstrated a high degree of latent class separation and homogeneity in both states.  Hence, the three-latent-status model (Victoria: G2=1679.9, AIC=1743.9, BIC=1896.6; Washington State: G2=900.5, AIC=964.5, BIC=117.8) was selected for each state.  These chosen LTA models were then subjected to the hypothesis test of measurement invariance between the state models.  For Victoria, the unconstrained model (G2=1587.90 with 65479 df) was compared to the constrained model (G2=1679.85 with 65503 df).  The difference G2 of 91.95 was compared to a χ2 table with df equal to 24 yielding a p-value < 0.001.  For Washington State, the difference G2 of 121.82 (G2 constrained [c] 900.48 – unconstrained [uc] 778.67) was compared to a χ2 table with df equal to 24 (df c 65503 – uc 65479) yielding a p-value < 0.001.  These significant p-values indicated that the underlying structures of drinking behaviour differed across time in both states.  However, upon close inspection of the item-response probabilities of the freely estimated model in each state, the probabilities in Grade 6 were similar to those in Grade 5 and different latent status labels were not required for the latent structure in Grade 6.  Thus, item-response probabilities were constrained to be equal across time in the final LTA model in both states.       
Final LTA models for the Grade 7 cohort  
A series of LTA models with two to six latent statuses were run to identify the best fit model for each state.  Although the six-latent-status model in both states had the lowest AIC and BIC values among the models, the five-latent-status model (Victoria: G2=2071.9, AIC=2199.9, BIC=2511.2; Washington State: G2=1575.7, AIC=1703.7, BIC=2014.3) was chosen due to conceptual appeal after examination of its latent status profile and compared against the profile of the six-latent-status model.  The latent status profile of the five-latent-status model also demonstrated good latent class separation and homogeneity in both states.  The hypothesis test of measurement invariance was conducted for the five-latent status models.  For Victoria, the difference G2 of 110.42 yielded a p-value < 0.001.  For Washington State, the difference G2 of 156.12 yielded a p-value < 0.001.  These significant p-values indicated that the underlying structures of drinking behaviour differed across time in both states.  Upon close examination of the item-response probabilities of the freely estimated model in each state, two and one out of 40 pairs of probabilities changed, respectively for Victoria and Washington State.  These changes did not warrant a different labelling of the latent peer statuses in Grade 8.  Thus, item-response probabilities were constrained to be equal across time in the final LTA model in both states.       
Characteristics and prevalences of latent peer subgroups in the Grade 5 and Grade 7 cohort
Table 1 presents the parameter estimates of the latent peer group patterns of the three-status LTA models for the Grade 5 cohort for Victoria and Washington State.  Because item-response probabilities were constrained to be equal across time, only one set of item-response probabilities is shown.  Two similar latent peer subgroups were identified in the two states.  The first latent subgroup, labelled “non-drinkers with non-drinking friends”, contained 5th and 6th graders who were most likely non-drinkers and associated with non-drinking best friends.  The second latent subgroup was named “experimenters with non-drinking friends” in Grade 5 in both states and “drinkers with non-drinking friends” in Grade 6 in Victoria only in which individuals had high probabilities of having non-drinking peers and having used alcohol in Grades 5 and 6.  The third latent subgroup differed between the states.  In Victoria, the latent subgroup was labelled “experimenters with 2 drinking friends” in Grade 5 and “drinkers with 2 drinking friends” in Grade 6; whereas in Washington State, the “non-drinkers with 2 drinking friends” latent subgroup consisted of mainly non-drinkers who had a high probability of having one to two drinking friends.  In both states, the most prevalent was the “non-drinkers with non-drinking friends” latent subgroup in Grade 5 (47% in Victoria vs. 76% in Washington State) and one year later in Grade 6 (61% in Victoria vs. 77% in Washington State).  
 [Table 1 insert here]
 [Table 2 insert here]
As reported in Table 2, five latent subgroups were identified in each state consisting of two latent subgroups of non-drinkers and three of drinkers.  Of the five, four were cross-nationally similar and one different.  The latent peer subgroup that was found to be different between the states was named “drinkers with non-drinking friends” in Victoria which consisted of individuals with a high probability of having tried alcohol but they did not have any alcohol-using best friends.  In Washington State, the latent peer subgroup was called “experimenters with 4 drinking friends” which was characterised by a high probability of having three or four drinking close friends and a moderate probability of having tried alcohol in their lifetime.  In Victoria, the most prevalent latent subgroup consisted of 41% who were classified as non-drinkers who had non-drinking best friends, followed by the “drinkers with 4 drinking friends” latent peer subgroup (17%) in Grade 7.  However by Grade 8, the most prevalent peer subgroup became the “drinkers with 4 drinking friends” latent subgroup which accounted for 34%.  In Washington State, the most prevalent latent peer subgroup was the “non-drinkers with non-drinking friends” in both grade levels.  
[Table 3 insert here]
[Table 4 insert here]
Peer group transitions relevant to the study hypotheses in the Grade 5 and Grade 7 cohort
Two transition probability matrices are shown in Table 3.  The diagonal elements of the transition matrix represent the probability of being in the same latent status at T2 conditional on the latent status at the previous time point.  The off diagonal elements of the matrix represent the probability of transitioning to another latent status at T2 conditional on Time 1 (T1) latent status.  Table 4 shows the peer group transitions that were congruent with the first and second hypotheses and the associated proportion of each cohort that underwent each transition.  
Peer influence and selection transitions
Two transitions that were compatible with peer selection were found in the Grade 7 “drinkers with non-drinking friends” latent subgroup: Individuals had a .23 and .39 probability of transitioning to being in the “drinkers with 2 drinking friends” and “drinkers with 4 drinking friends” latent groups, respectively one year later in Victoria only.  Moreover, 5th graders in the “experimenters with non-drinking friends” latent subgroup in Victoria had a .26 probability of escalating their drinking level to becoming current drinkers with non-drinking friends and a .23 probability of escalating their drinking and acquiring one or two drinking close friends (peer selection process) in Grade 6.  Testing of Hypothesis 1: According to Table 4, peer selection transitions were evident for 9% of the Grade 5 and the Grade 7 cohort in Victoria which was significantly higher compared to 0% in Washington State (2(2)=178.6, p<0.0001).  
Transitions that were congruent with peer influence were also evident among 7th graders in the “non-drinkers with 2 drinking friends” latent subgroup in both states.  In Victoria, these non-drinking 7th graders who were exposed to drinking friends had a .13 (vs. .08 for Washington State) and .30 (vs. .13 for Washington State) probability of becoming current drinkers with 2 drinking friends or with 4 drinking friends, respectively, one year later in Grade 8.  Testing of Hypothesis 2: Referring to Table 4, peer influenced alcohol use was observed for 7% of the Grade 7 cohorts (8% in Washington and 6% in Victoria; (2(2)=2.0, p=0.38)) which was significantly higher than the 0% in the younger cohorts (2(2)=124.3, p<0.0001).  
 Reverse peer influence and selection transitions 
According to the transition matrix in the top half of Table 3, 5th graders in the “non-drinkers with non-drinking friends” latent subgroup displayed high stability of remaining in the same latent status in Grade 6 in both states (.78 probability for Victoria; .85 for Washington State.  For those who started as experimenters and had no drinking best friends in Grade 5, they were most likely to revert to being non-drinkers with no best friends who drank in Grade 6 (.50 probability for Victoria; .52 for Washington State).  This transition was regarded as compatible with peer influence to reverse from experimenting to non-drinking (reverse peer influence).  According to Table 4, reverse peer influence transitions were evident for 19% of the cohort in Victoria and for a significantly lower 9% in Washington State (2(2)=40.8, p<0.0001).  
In Washington State, non-drinkers who had one or two best friends who had tried alcohol in Grade 5 had a .38 probability of remaining in the same latent status one year later.  These individuals also had a .53 probability of remaining non-drinkers but had acquired peers who did not use alcohol in Grade 6, a transition that indicates that peer selection may operate in the reverse direction,  i.e., non-drinkers seek out non-drinking peers based on their non-drinking status (reverse peer selection).  Referring to Table 4, reverse peer selection transitions were significantly less common in Victoria and were only evident for 4% of the Washington State cohort (2(2) =39.8, p<0.0001).
The bottom rows of Table 3 show the transition probabilities between latent subgroups over time during the one-year period in the Grade 7 cohort.  Seventh graders who were classified in the “non-drinkers with 2 drinking friends” latent subgroup had a .21 probability of reversing to having non-drinking peers one year later in Victoria (vs. .35 for Washington State).  According to Table 4, reverse peer selection was evident for 3% in Victoria and was significantly lower than the 7% in Washington State (2(2)=19.4, p<0.0001).  Moreover, a transition congruent with reverse peer influence was only observed in the “drinkers with non-drinking friends” latent subgroup in Victoria where 7th graders had .10 probability to have stopped drinking by Grade 8.  This reverse peer influence transition was observed in 2% of the Victorian sample only and was significantly higher than 0% of the Washington State sample (2(2)=22.6, p<0.0001).  
Discussion
The main goal of this study was to use person-centred analytic methods to examine and cross-nationally compare dynamic peer group characteristics associated with early alcohol use in two different age-cohorts of early adolescents.  The peer group patterns comparing the two states demonstrated that early alcohol use initiation was more common in Victoria compared to Washington State.  In line with the PPM hypotheses, the first hypothesis was supported by evidence showing that peer selection was significantly more common among Australian adolescents (9%) compared to those in Washington State (0%).  The second hypothesis was also supported in that peer influenced alcohol use occurred in 7% of the older adolescent cohorts, and this was significantly higher than the 0% in the younger cohorts.  An unexpected finding was the observation of reverse peer influence effects operating in the Grade 5 cohorts in both states and in the Grade 7 cohort in Victoria, where baseline drinkers with non-drinking friends reported no longer drinking one year later.  Another unexpected observation was reverse peer selection in both cohorts (except Grade 5 in Victoria), whereby baseline non-drinkers with drinking friends reported transitioning into non-drinking peer groups one year later. 
This empirical study is the first to apply LTA to elucidate the effect of peer influence and selection mechanisms on alcohol use behaviour in two country contexts.  Farhat and colleagues (2012) found consistent cross-national associations between perceived peer and early adolescent alcohol use in four European and North American countries.  However, their findings were not able to determine which peer processes contributed to these associations due to the cross-sectional nature of their study.  Contrary to the findings by Scalco and colleagues (2015) that the effect for selection and socialisation were similar, we estimated the effect of the peer process in terms of cohort sample proportions and demonstrated that a greater proportion of Victorian adolescents were affected by peer selection processes.  Our findings confirmed hypotheses from the PPM in identifying that peer selection effects first emerged in the Grade 5 cohort in Victoria and were not evident in both cohorts in Washington State.  This provides some support to previous findings that alcohol-related selection was more important than influence in early adolescent friendship networks (Burk et al., 2012; Knecht et al., 2011), but specifies that it only exists in the drinking context of Victoria where adolescent alcohol use rates are higher than Washington State.  
Similarities and differences between Victoria and Washington State in the Grade 5 cohort
The findings suggest that the country cultural context (e.g., McMorris et al., 2011) and policies (e.g., Evans-Whipp et al., 2007) affecting higher rates of early age alcohol use in Australia may be associated with important differences in peer processes affecting early alcohol use.  The findings revealed fewer were classified as “non-drinkers with non-drinking friends” in Grade 6 in Victoria and latent peer groups that involved alcohol use were more common.  Early alcohol use was generally perceived as more popular with peers in Victoria.  Results in Table 1 revealed that experimenters in Victoria compared to Washington State had a greater perception that using alcohol would be seen as cool with peers.  
The present methodology provided a novel means of quantifying the percentage in each state that underwent specific transitions.  Transitions into early alcohol use were more common in Victoria than Washington State, and stable non-drinking (high probability of being non-drinkers over time) was more common in Washington State than Victoria.  The PPM posited that early alcohol use initiation is a necessary precondition for peer selection transitions, which was evident in the identification of peer selection transitions in 9% of the sample in Victoria and none in Washington State.  Moreover, our findings show considerable ambivalence and reversibility in early alcohol use and involvement with alcohol-using peers in both countries.  Reverse peer influence transitions were evident for a significantly higher proportion of the Victorian cohort compared to that of the Washington State; while reverse peer selection transitions were only evident in the Washington State cohort.  
Similarities and differences between Victoria and Washington State in the Grade 7 cohort
Latent groups involving drinking alcohol with drinking peers were generally more common in Victoria compared to Washington State in the older cohorts.  There were 20% more non-drinkers who had no drinking close friends in both Grades 7 and 8 in Washington State (61%, 45% respectively) compared to Victoria (41%, 25%).  In addition, the proportion of Victorian youth who were current drinkers and had three or four drinking best friends was more than double that in Washington State in Grades 7 (17% in Victoria vs. 5% in Washington State) and 8 (34% vs. 13%).
Transitions to drinking alcohol with drinking peers were generally more common in Victoria compared to Washington State.  The proportions in each latent subgroup showing stable patterns were generally similar in the two states.  One difference was that the tendency to be stably located as a drinker with three or four drinking friends was greater in Victoria (probability=.75) than in Washington State (.53).  There were two transitions that were relevant to peer processes and were observed only in Victoria, congruent with reverse peer influence and peer selection.  Transitions congruent with peer influence were observed for similar proportions in both states.  Reverse peer selection was evident for a significantly lower proportion in Victoria compared to Washington State.
Strengths and limitations
A potential limitation of the present study was that longitudinal surveys were limited to one year of follow-up.  It is possible that adolescents may have made numerous smaller transitions in between the two annual measurement time points (Collins, 2006).  As indicated in our findings, friendships and drinking behaviours during adolescence were not stable and showed considerable variation; there may be specific events that affect peer processes that tend to be short-lived which may require a shorter follow-up period to capture.  However, one of the trade-offs with more frequent follow-ups is that they may burden study participants leading to increased attrition and study costs.  Despite these possibilities, a balance of both stability and change was evident over the year observed in the current study.  
A further limitation of the current study was that peer networks were based on respondent perceptions rather than through social network analysis, in which data regarding peer relationships can be collected from multiple peers and linked with data reported by respondents.  The failure to use network analysis resulted in it being unclear when adolescents reported transitions into peer subgroups with more drinking peers, whether they had actually acquired new drinking friends, or their existing best friends had started drinking at higher levels.  Moreover, details were unavailable as to whether peers were classmates or same-age peers from outside the school.  A trade-off with social network methods is that adolescents can be reluctant about disclosing behaviour that may implicate their peers.  
Another limitation was that adolescents self-reported their peers’ alcohol use and they were limited to reporting on a maximum of four of their drinking best friends, potentially limiting the data available for analysis and inflating the association between peer and adolescent alcohol use.  While adolescents may overestimate their peers’ alcohol use, previous studies have suggested that perceptions of peer behaviour are a stronger predictor of adolescents’ behaviour than peers’ actual behaviour (Farhat et al., 2012).  Using advanced modelling techniques such as propensity score analysis adjusting for a large number of confounders it is possible to reduce the discrepancies between adolescent self-reports and peer reports of peer process transition groups related to alcohol (Scalco et al., 2015).  Future research is necessary to use and compare a variety of measures of peer group behaviour to better understand peer effects on adolescent alcohol use while studying interrelated peer characteristics such as: peer approval of drinking; type of friends; and friendship quality (Cruz, Emery, & Turkheimer, 2012; Trucco, Colder, & Wieczorek, 2011).    
The present study had strengths in surveying state-representative samples in two different age groups of adolescents in Australia and the US and in following up samples one year later, with almost no attrition.  The IYDS used a rigorous design, standardised procedures for participant recruitment, survey development and administration in the two countries that overcomes the methodological limitations presented by previous cross-national comparisons (Hemphill et al., 2006; McMorris et al, 2007).  Moreover, the study employed a novel approach using LTA to identify and longitudinally observe movements between latent peer subgroups that were identified to be congruent with peer influence and peer selection processes.  The use of LTA provided a comprehensive and parsimonious way of modelling complex data and presented a more nuanced portrait of the development of adolescent alcohol use in the presence or absence of varied peer group characteristics.  Using the prevalences and transition probabilities generated from the LTA models, this study was able to illustrate peer processes in terms of sample proportions.  
Findings in the Grades 5 and 6 cohort may be especially important for prevention science given that existing studies in the literature that have examined peer processes related to alcohol use among children below the age of 12, are scarce.  International research on comparisons of peer processes are also limited; our findings illustrated that the higher rates of early alcohol use initiation in countries such as Australia may be associated with higher rates of early peer selection.  These findings contribute to theories of peer processes by providing some support for the view that peer selection processes emerge at earlier points in adolescent development leading to the population conditions that give rise to peer influence (Leung et al, 2014). 
Implications and future directions
The present findings provided a number of potential new insights into the dynamics of peer processes in adolescence including their relative contributions in different age cohorts of adolescents and in a cross-national context.  As the current study compared only two countries, findings must be treated cautiously.  Our hypothesis that peer selection into adolescent alcohol-using peer groups may be more common in drinking cultures that normalise early age alcohol use can be examined in future research.  In one of few cross-national studies, Farhat and colleagues (2012) reported weaker associations between perceived peer and adolescent alcohol use in cultures accepting youth drinking compared with those that were more restrictive of youth drinking.  We consider their view that the initiation of adolescent drinking was more driven by parents than peers in cultures normalising early age alcohol use, to be consistent with our suggestion that such cultures result in higher rates of early peer selection.  Drinking prevalence in early adolescence has been shown to be higher in countries’ adopting harm-minimisation alcohol policies compared to countries where policies emphasise zero-tolerance and abstinence (McMorris et al., 2007; Farhat et al., 2012).  Our present findings confirming the PPM hypotheses could be further examined in cross-national comparison studies that match designs, measures, and analytic methods to examine how country or cultural context and policies affect underlying influences that lead to early alcohol use.  In previous studies examining the present cohort, lower rates of adolescent alcohol use in the US have been related to less favourable family (McMorris et al., 2011) and community attitudes (Hemphill et al., 2011) to early adolescent alcohol use.      
The first hypothesis confirmed the theoretical suggestion that broader drinking cultures may establish the conditions for the development of peer selection that in turn lead to conditions that increase peer influence processes (Leung et al, 2014).  The implication of this theory is that selection into adolescent alcohol-using peer groups may be reduced by interventions that reduce the cultural acceptability of early age alcohol use.  Family and school interventions that reduce the normative acceptance of youth drinking, combat social modelling and overestimation of peer alcohol use, and lower the proportion of teens who use alcohol within a defined population (e.g., Donaldson, Graham, & Hansen, 1994; Toumbourou, Gregg, Shortt, Hutchinson, & Slaviero, 2013) could in turn reduce peer selection and its effect on peer influence processes.  There is evidence from the US that community mobilisation approaches such as the Communities That Care model are feasible and can reduce youth alcohol use at a population level (Hawkins et al, 2009).  These interventions improve the planned dissemination of evidence-based preventive interventions and in this way reduce both adolescent alcohol use and its normative acceptance (Rowland et al, 2013).  In Australia, coalition-driven interventions are emerging and it is likely that community mobilisation approaches may also be viable in reducing adolescent alcohol use (Salom, Homan, Connor, Toumbourou, & Kelly, 2012).  
The PPM proposes the temporal precedence of peer processes involve adolescents who have started using alcohol on their own then selecting to affiliate with alcohol-using peers.  Multilevel analysis would be a valuable method of further testing these aspects of the PPM while also identifying potential modifiers that may reduce peer selection or its tendency to increase peer drinking norms that then lead to peer influence within defined populations.  
Importantly, the current findings introduce the possibility that peers that do not use alcohol may be neglected partners in prevention efforts.  Two reverse peer processes were observed.  Reverse peer selection occurred when non-drinkers with drinking friends transitioned into non-drinking peer groups.  Reverse peer influence occurred when drinkers in non-drinking peer groups transitioned to non-drinking.  Reverse peer selection processes were evident in a higher proportion of early adolescents in Washington State, while reverse peer influence processes were more common in Victoria.  These findings highlight the importance of further research to examine how non-drinking peers may be able to influence reductions in adolescent alcohol use.  Alcohol-using adolescents may be influenced by their bonds to non-drinking peers to reduce or abstain from drinking, which in turn may provide them with a means of attaining social status, social support, and behavioural confirmation (Kiuru et al., 2010).  Non-drinkers with drinking friends may drop drinking friends and seek friends more congruent with their status as a non-drinker. Taken together, attractive role models for non-drinking, corrective feedback that large numbers of early adolescents do not drink, reinforcement of non-drinking peer norms, and communication of the benefits of abstinence and delay of alcohol use may be mechanism that can be further investigated in efforts to understand how non-drinking peers may influence early adolescent alcohol use.  
The present study reveals considerable diversity in the nature of transitions in alcohol use and alcohol-using peers in late childhood and early adolescence.  Our peer effects were quantified in terms of cohort sample proportions which may increase understanding of the populations subject to peer effects, providing a basis for the translation of findings into preventive efforts.  Future research is planned to extend the current study to identify factors that predict an increased likelihood of either current peer drinking involvement or transitions into or out of riskier peer drinking groups.  Research of this type can provide a potentially valuable means for theorising targets, including timing and population groups, for the application of prevention or intervention strategies.  Further studies should investigate early life factors, such as pubertal timing and onset of behaviour problems, and contextual alcohol use factors, such as substance use in the household, that are associated with the different types of drinking peer subgroups, such as children who started using alcohol on their own and then self-selected into alcohol-using peer groups.  More studies are also needed to identify modifiable factors that could moderate or mediate transitions congruent with different types of peer processes.  Efforts to design culturally appropriate prevention strategies may benefit from further international research comparing factors that predict different peer process transitions that influence early adolescent alcohol use.    

References
[bookmark: _ENREF_1]Agresti, A. (1990). Categorical data analysis: Wiley, New York.
[bookmark: _ENREF_2]Akaike, H. (1987). Factor analysis and AIC. Psychometrika, 52(3), 317-332. 
[bookmark: _ENREF_3]Arthur, M. W., Hawkins, J. D., Pollard, J. A., Catalano, R. F., & Baglioni, A. (2002). Measuring risk and protective factors for use, delinquency, and other adolescent problem behaviors. Evaluation Review, 26(6), 575-601. 
[bookmark: _ENREF_4]Bauman, K. E., & Ennett, S. T. (1996). On the importance of peer influence for adolescent drug use: commonly neglected considerations. Addiction, 91(2), 185-198. 
[bookmark: _ENREF_5]Burk, W. J., Vorst, H. v. d., Kerr, M., & Stattin, H. (2012). Alcohol use and friendship dynamics: Selection and socialization in early-, middle-, and late-adolescent peer networks. Journal of Studies on Alcohol and Drugs, 73(1), 89-98. 
[bookmark: _ENREF_6]Collins, L. M. (2006). Analysis of longitudinal data: The integration of theoretical model, temporal design, and statistical model. Annual Review Psychology, 57, 505-528. 
[bookmark: _ENREF_7]Collins, L. M., & Lanza, S. T. (2010). Latent class and latent transition analysis: With applications in the social, behavioral, and health sciences. Hoboken, New Jersey: John Wiley & Sons Inc.
[bookmark: _ENREF_8]Cruz, J. E., Emery, R. E., & Turkheimer, E. (2012). Peer network drinking predicts increased
alcohol use from adolescence to early adulthood after controlling for genetic and shared environmental selection. Developmental Psychology, 48(5), 1390-1402. 
Donaldson, S. I., Graham, J. W., & Hansen, W. B. (1994). Testing the generalizability of 
intervening mechanism theories: Understanding the effects of adolescent drug use prevention interventions. Journal of Behavioral Medicine, 17(2), 195-216. 
 Evans-Whipp, T. J., Bond, L., Toumbourou, J. W., & Catalano, R. F. (2007). School, parent, and student perspectives of school drug policies. Journal of School Health, 77(3), 138-146. 
[bookmark: _ENREF_9]Farhat, T., Simons-Morton, B. G., Kokkevi, A., Van der Sluijs, W., Fotiou, A., & Kuntsche, E. (2012). Early adolescent and peer drinking homogeneity similarities and differences among European and North American countries. The Journal of Early Adolescence, 32(1), 81-103. 
[bookmark: _ENREF_10]Glaser, R. R., Van Horn, M. L., Arthur, M. W., Hawkins, J. D., & Catalano, R. F. (2005). Measurement properties of the Communities That Care® Youth Survey across demographic groups. Journal of Quantitative Criminology, 21, 73-102.
[bookmark: _ENREF_11]Hawkins, J. D., Oesterle, S., Brown, E. C., Arthur, M. W., Abbott, R. D., Fagan, A. A., & 
Catalano, R. F. (2009). Results of a type 2 translational research trial to prevent adolescent drug use and delinquency: A test of Communities That Care. Archives of Pediatrics & Adolescent Medicine, 163(9), 789-798. 
Hemphill, S. A., Heerde, J. A., Herrenkohl, T. I., Patton, G. C., Toumbourou, J. W., & Catalano, R. F. (2011). Risk and protective factors for adolescent substance use in Washington State, the United States and Victoria, Australia: a longitudinal study. Journal of Adolescent Health, 49(3), 312-320. 
[bookmark: _ENREF_12]Hemphill, S. A., McMorris, B. J., Toumbourou, J. W., Herrenkohl, T. I., Catalano, R. F., & Mathers, M. (2007). Rates of student-reported antisocial behavior, school suspensions, and arrests in Victoria, Australia and Washington State, United States. Journal of School Health, 77(6), 303-311. 
[bookmark: _ENREF_13]Hemphill, S. A., Toumbourou, J. W., Herrenkohl, T. I., McMorris, B. J., & Catalano, R. F. (2006). The effect of school suspensions and arrests on subsequent adolescent antisocial behavior in Australia and the United States. Journal of Adolescent Health, 39(5), 736-744. doi: DOI: 10.1016/j.jadohealth.2006.05.010
[bookmark: _ENREF_14]Kandel, D. B. (1996). The parental and peer contexts of adolescent deviance: An algebra of interpersonal influences. Journal of Drug Issues, 26, 289-316. 
[bookmark: _ENREF_15]Kiuru, N., Burk, W. J., Laursen, B., Salmela-Aro, K., & Nurmi, J.-E. (2010). Pressure to drink but not to smoke: Disentangling selection and socialization in adolescent peer networks and peer groups. Journal of adolescence, 33(6), 801-812.
Knecht, A. B., Burk, W. J., Weesie, J., & Steglich, C. (2011). Friendship and alcohol use in early adolescence: a multilevel social network approach. Journal of Research on Adolescence, 21(2), 475-487. 
[bookmark: _ENREF_16]Knecht, A. B., Snijders, T. A. B., Baerveldt, C., Steglich, C. E. G., & Raub, W. (2010). Friendship and delinquency: Selection and influence processes in early adolescence. Social Development, 19(3), 494-514. doi: 10.1111/j.1467-9507.2009.00564.x
[bookmark: _ENREF_17]Lanza, S. T., Lemmon, D., Dziak, J. J., Huang, L., Schafer, J. L., & Collins, L. M. (2010). PROC LCA & PROC LTA User's Guide, Version 1.2. 5: Pennsylvania State University, Methodology Center, University Park. 
[bookmark: _ENREF_18]Leung, R. K., Toumbourou, J. W., & Hemphill, S. A. (2014). The effect of peer influence and selection processes on adolescent alcohol use: A systematic review of longitudinal studies. Health Psychology Review, 8(4), 426-457. doi:10.1080/17437199.2011.587961
[bookmark: _ENREF_19]Mason, W. A., Toumbourou, J. W., Herrenkohl, T. I., Hemphill, S. A., Catalano, R. F., & Patton, G. C. (2011). Early age alcohol use and later alcohol problems in adolescents: Individual and peer mediators in a bi-national study. Psychology of Addictive Behaviors, 25(4), 625-633. 
[bookmark: _ENREF_20]McMorris, B. J., Catalano, R. F., Kim, M. J., Toumbourou, J. W., & Hemphill, S. A. (2011). Influence of family factors and supervised alcohol use on adolescent alcohol use and harms: Similarities between youth in different alcohol policy contexts. Journal of Studies on Alcohol and Drugs, 72(3), 418-428. 
[bookmark: _ENREF_21]McMorris, B. J., Hemphill, S. A., Toumbourou, J. W., Catalano, R. F., & Patton, G. C. (2007). Prevalence of substance use and delinquent behavior in adolescents from Victoria, Australia and Washington State, United States. Health Education & Behavior, 34(4), 634-650. doi: 10.1177/1090198106286272
[bookmark: _ENREF_22]Mercken, L., Steglich, C., Knibbe, R., & Vries, H. d. (2012). Dynamics of friendship networks and alcohol use in early and mid-adolescence. Journal of Studies on Alcohol and Drugs, 73(1), 99-110. 
[bookmark: _ENREF_23]Mundt, M. P., Mercken, L., & Zakletskaia, L. (2012). Peer selection and influence effects on adolescent alcohol use: a stochastic actor-based model. BMC Pediatrics, 12(1), 115-124. 
[bookmark: _ENREF_25]Oetting, E. R., & Beauvais, F. (1986). Peer cluster theory: Drugs and the adolescent. Journal of Counseling & Development, 65(1), 17-22. 
[bookmark: _ENREF_27]Poulin, F., Kiesner, J., Pedersen, S., & Dishion, T. J. (2011). A short-term longitudinal analysis of friendship selection on early adolescent substance use. Journal of Adolescence, 34(2), 249-256. 
[bookmark: _ENREF_28]Rowland, B., Toumbourou, J. W., Osborn, A., Smith, R., Hall, J. K., Kremer, P., ... & Leslie, 
E. (2013). A clustered randomised trial examining the effect of social marketing and community mobilisation on the age of uptake and levels of alcohol consumption by Australian adolescents. BMJ open, 3(1), e002423.
Salom, C. L., Holman, A., Connor, J. P., Toumbourou, J. W., & Kelly, A. B. (2012). 
Evidence that community‐based prevention reduces adolescent alcohol use: A commentary on Gilligan et al. Drug and Alcohol Review, 31(7), 930-931. 
Schwarz, G. (1978). Estimating the dimension of a model. The Annals of Statistics, 6(2), 461-464. 
[bookmark: _ENREF_29]Scalco, M. D., Trucco, E. M., Coffman, D. L., & Colder, C. R. (2015). Selection and socialization effects in early adolescent alcohol use: A propensity score analysis. Journal of Abnormal Child Psychology, 1-13.
Simons-Morton, B., Pickett, W., Boyce, W., ter Bogt, T. F. M., & Vollebergh, W. (2010). Cross-national comparison of adolescent drinking and cannabis use in the United States, Canada, and the Netherlands. International Journal of Drug Policy, 21(1), 64-69. 
[bookmark: _ENREF_30][bookmark: _ENREF_31] Toumbourou, J. W., Gregg, M., Shortt, A. L., Hutchinson, D. M., & Slaviero, T. M. (2013). Reduction of Adolescent Alcohol Use Through Family–School Intervention: A Randomized Trial. Journal of Adolescent Health, 53(6), 778-784. 
[bookmark: _ENREF_32][bookmark: _ENREF_33]Toumbourou, J. W., Hemphill, S. A., McMorris, B. J., Catalano, R. F., & Patton, G. C. (2009). Alcohol use and related harms in school students in the USA and Australia. Health Promotion International, 24(4), 373-382. 
Trucco, E. M., Colder, C. R., & Wieczorek, W. F. (2011). Vulnerability to peer influence: A
moderated mediation study of early adolescent alcohol use initiation. Addictive Behaviors, 36(7), 729-736. 
Ward, B. M., & Snow, P. C. (2011). Parents' plans to supply their adolescents with alcohol. Australian Journal of Primary Health, 17(2), 169-174. 
Running head:  Peer group patterns of youth drinking behaviours	1



Table 1
Three-Class-Latent-Status Model of Self-Reported Drinking Statuses of Adolescents and Their Peers in Grades 5 and 6 in Victoria and Washington State.

	
	Latent Peer Status

	
	Victoria (N = 875)
	
	Washington State (N = 889)

	
	Non-drinkers + non-drinking friends 
	Experimenters + non-drinking friends 
(Drinkers + non-drinking friends in G6)1
	Experimenters + 2 drinking friends (Drinkers + 2 drinking friends in G6)1 
	
	Non-drinkers + non-drinking friends 
	Experimenters + non-drinking friends 
	Non-drinkers + 2 drinking friends

	Item-response probabilities of a “Yes” response (G5 & G6)*
	
	
	
	
	
	
	

	   No drinking friends 
	1.00†
	1.00
	0.00
	
	1.00
	1.00
	0.00

	   1 to 2 drinking friends 
	0.00
	0.00
	0.79
	
	0.00
	0.00
	0.82

	   3 to 4 drinking friends 
	0.00
	0.00
	0.21
	
	0.00
	0.00
	0.18

	   Drink if friend offered at party
	0.01
	0.05
	0.20
	
	0.00
	0.02
	0.12

	   Be seen as cool if drink regularly 
	0.28
	0.37
	0.55
	
	0.09
	0.18
	0.34

	   Ever drunk (Drunk during the 
   past year in G6)2
	0.00
	0.06
	0.12
	
	0.00
	0.05
	0.07

	   Past year alcohol use 
   (past 30 days alcohol use in G6)2
	0.02
	0.57
	0.52
	
	0.00
	0.44
	0.22

	   Lifetime alcohol use 
   (Past year alcohol use in G6)2
	0.02
	0.98
	0.65
	
	0.02
	0.90
	0.37

	Prevalence of latent peer status
	
	
	
	
	
	
	

	   Grade 5 (G5)
	47%
	38%
	15%
	
	76%
	17%
	7%

	   Grade 6 (G6)
	61%
	17%
	22%
	
	77%
	8%
	15%



*Item-response probabilities constrained to be equal across times.	†Item-response probabilities > 0.5 in bold to facilitate interpretation.
1Grade 6 Latent status labelled differently according to the alcohol use indictors used in Grade 6.		2Alcohol use indicators used in Grade 6.

Table 2
Five-Class-Latent-Status Model of Self-Reported Drinking Statuses of Adolescents and Their Peers in Grades 7 and 8 in Victoria and Washington State.
 
	
	Latent Peer Status

	
	Victoria (N = 958)
	
	Washington State (N = 974)

	
	Non-drinkers + non-drinking friends 
	Non-drinkers + 2 drinking friends 
	Drinkers + non-drinking friends 
	Drinkers + 2 drinking friends 
	Drinkers + 4 drinking friends 
	
	Non-drinkers + non-drinking friends 
	Non-drinkers + 2 drinking friends 
	Experi-menters + 4 drinking friends 
	Drinkers + 2 drinking friends 
	Drinkers + 4 drinking friends 

	Item-response probabilities of a “Yes” response (G7 & G8)*
	
	
	
	
	
	
	
	
	
	
	

	   No drinking friends 
	1.00†
	0.00
	1.00
	0.00
	0.00
	
	1.00
	0.00
	0.00
	0.00
	0.05

	   1 to 2 drinking friends 
	0.00
	1.00
	0.00
	1.00
	0.00
	
	0.00
	1.00
	0.00
	1.00
	0.00

	   3 to 4 drinking friends 
	0.00
	0.00
	0.00
	0.00
	1.00
	
	0.00
	0.00
	1.00
	0.00
	0.95

	   Drink if friend offered at 
   Party
	0.01
	0.10
	0.28
	0.57
	0.66
	
	0.02
	0.07
	0.18
	0.61
	0.82

	   Be seen as cool if drink 
   Regularly
	0.52
	0.68
	0.71
	0.87
	0.87
	
	0.28
	0.45
	0.58
	0.75
	0.85

	   Bingeing during the past 2 
   weeks 
	0.00
	0.00
	0.10
	0.22
	0.36
	
	0.00
	0.00
	0.02
	0.24
	0.46

	   Past 30 day alcohol use 
	0.02
	0.00
	0.68
	0.80
	0.65
	
	0.03
	0.03
	0.06
	0.78
	0.87

	   Lifetime alcohol use
   (Past year alcohol use in 
    Grade 8)1
	0.20
	0.29
	0.91
	0.97
	0.82
	
	0.16
	0.25
	0.50
	1.00
	0.99

	Prevalence of latent peer status
	
	
	
	
	
	
	
	
	
	

	   Grade 7 (G7)
	41%
	13%
	15%
	14%
	17%
	
	61%
	20%
	7%
	7%
	5%

	   Grade 8 (G8)
	25%
	16%
	11%
	15%
	34%
	
	45%
	24%
	9%
	9%
	13%



*Item-response probabilities constrained to be equal across times.	†Item-response probabilities > 0.5 in bold to facilitate interpretation.

1Alcohol use indicator used in Grade 8.	
Table 3

Probabilities of Transitioning Between Latent Peer Statuses Over the 1-year Period in Victoria (Grade 5 and 6 Cohort: N = 875; Grade 7 and 8 Cohort: N = 958) and Washington State (Grade 5 and 6 Cohort: N = 889; Grade 7 and 8 Cohort: N = 974).
	
	
	Grade 6 Latent Peer Status – Victoria (Washington State)

	
	
	Non-drinkers + non-drinking friends 
	Non-drinkers + 2 drinking friends
	Experimenters + non-drinking friends 
	Drinkers + non-drinking friends
	Drinkers + 2 drinking friends 

	Grade 5 Latent Peer Status
	
	
	
	
	

	
	Non-drinkers + non-drinking friends 
	0.78 (0.85)§
	‡ (0.11)
	‡ (0.04)
	0.08 (‡)
	0.14 (‡)

	
	Non-drinkers + 2 drinking friends 
	‡ (0.53b)
	‡ (0.38)
	‡ (0.09)
	‡ (‡)
	‡ (‡)

	
	Experimenters + non-drinking friends
	0.50a (0.52a)
	‡ (0.24)
	‡ (0.24)
	0.26 (‡)
	0.23c (‡)

	
	Experimenters + 2 drinking friends
	0.32 (‡)
	‡ (‡)
	‡ (‡)
	0.23 (‡)
	0.45 (‡)

	
	
	Grade 8 Latent Peer Status – Victoria (Washington State)

	
	
	Non-drinkers + non-drinking friends 
	Non-drinkers + 2 drinking friends
	Experimenters + 4 drinking friends
	Drinkers + non-drinking friends
	Drinkers + 2 drinking friends
	Drinkers + 4 drinking friends

	Grade 7 Latent Peer Status
	
	
	
	
	
	

	
	Non-drinkers + non-drinking friends
	0.48 (0.61)
	0.23 (0.25)
	‡ (0.05)
	0.09 (‡)
	0.07 (0.05)
	0.13 (0.04)

	
	Non-drinkers + 2 drinking friends
	0.21b (0.35b)
	0.30 (0.32)
	‡ (0.13d)
	0.07 (‡)
	0.13d (0.08d)
	0.30d (0.13d)

	
	Experimenters + 4 drinking friends
	‡ (0.12)
	‡ (0.25)
	‡ ( 0.23)
	‡ (‡)
	‡ (0.17)
	‡ (0.23)

	
	Drinkers + non-drinking friends
	0.10a (‡)
	0.04 (‡)
	‡ (‡)
	0.25 (‡)
	0.23c (‡)
	0.39c (‡)

	
	Drinkers + 2 drinking friends
	0.04 (0.08)
	0.05 (0.10)
	‡ (0.13)
	0.14 (‡)
	0.31 (0.25)
	0.46 (0.44)

	
	Drinkers + 4 drinking friends
	0.04 (0.04)
	0.06 (0.05)
	‡ (0.14)
	0.04 (‡)
	0.12 (0.24)
	0.75 (0.53)


Note. Transitions between latent statuses are described by a matrix of transition probabilities which is arranged with rows corresponding to T1 
          latent statuses and columns representing latent statuses at T2.
§Diagonal transition probabilities in bold to facilitate interpretation.	‡ = transitions not identified in the respective cohort	
aReverse peer influence transition	 bReverse peer selection transition.	cPeer selection transition 	dPeer influence transition
Table 4

Probabilities of Transitioning Between Latent Peer Statuses and the Associated Proportion of Cohort Sample in Victoria and Washington State.

	 
	 
	Probability of transitioning between latent statuses 
1 year apart (proportion of cohort sample in %)

	
	
	Grades 5 → 6
	
	Grades 7 → 8

	 
	 
	Victoria (N = 875)
	Washington State 
(N = 889)
	
	Victoria (N = 958)
	Washington State 
(N = 974)

	Identified peer transitions
	
	
	
	
	

	Peer influence
	
	
	
	
	

	
	Non-drinkers + 2 drinking friends →  Experimenters + 4 drinking friends
	‡
	‡
	
	‡
	0.13
(3%)

	
	Non-drinkers + 2 drinking friends →  Drinkers + 2 drinking friends
	‡
	‡
	
	0.13 
(2%)
	0.08 
(2%)

	
	Non-drinkers + 2 drinking friends →  Drinkers + 4 drinking friends
	‡
	‡
	
	0.30 
(4%)
	0.13 
(3%)

	Peer selection
	
	
	
	
	

	
	Experimenters + non-drinking friends → Drinkers + 2 drinking friends 
	0.23 
(9%)
	‡
	
	‡
	‡

	
	Drinkers + non-drinking friends →  Drinkers + 2 drinking friends
	‡
	‡
	
	0.23 
(3%)
	‡

	
	Drinkers + non-drinking friends →  Drinkers + 4 drinking friends
	‡
	‡
	
	0.39 
(6%)
	‡

	Reverse peer influence
	
	
	
	
	

	
	Experimenters + non-drinking friends →  Non-drinkers + non-drinking friends
	0.50 (19%)
	0.52 
(9%)
	
	‡
	‡

	
	Drinkers + non-drinking friends → 
Non-drinkers + non-drinking friends
	‡
	‡
	
	0.10 
(2%)
	‡

	Reverse peer selection
	
	
	
	
	

	 
	Non-drinkers + 2 drinking friends →  Non-drinkers + non-drinking friends 
	‡
	0.53 
(4%)
	 
	0.21 
(3%)
	0.35 
(7%)



‡ = transitions not identified in the respective cohort
