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ABSTRACT. Objective: Although studies have demonstrated that an 
adolescent’s parents and friends both infl uence adolescent substance use, 
it is not known whether the parenting experienced by one’s friends also 
affects one’s own use. Drawing on conceptions of shared parenting and 
the tenets of coercion theory, we investigated the extent to which three 
domains of parenting behaviors (parental knowledge, inductive reason-
ing, and consistent discipline) infl uenced the alcohol, cigarette, and mari-
juana use of not only their own adolescent children but also of members 
of their adolescents’ friendship groups. Method: Analyses of friendship 
nominations within each of two successive ninth-grade cohorts in 27 
Iowa and Pennsylvania schools (N = 7,439 students, 53.6% female) were 
used to identify 897 friendship groups. Hierarchical logistic regression 
models were used to examine prospective associations between 9th-grade 
friendship group–level parenting behaviors and adolescent self-reported 
alcohol, cigarette, and marijuana use in 10th grade. Results: Adolescent 

substance use in 10th grade was signifi cantly related to parenting behav-
iors of friends’ parents, after controlling for adolescents’ reports of their 
own substance use and their own parents’ behaviors at the 9th grade 
level. These associations were particularly strong for parents’ knowledge 
about their children and use of inconsistent discipline strategies. Signifi -
cant interaction effects indicated that these relationships were strongest 
when adolescents received positive parenting at home. Some, but not all, 
of the main effects of friends’ parents’ parenting became nonsignifi cant 
after friends’ substance use in ninth grade was included in the model. 
Conclusions: The fi ndings suggest that the parenting style in adoles-
cents’ friends’ homes plays an important role in determining adolescent 
substance use. Implications of the joint contribution of parents and peers 
for prevention and intervention are discussed. (J. Stud. Alcohol Drugs, 
73, 423–433, 2012)
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PARENTS AND PEERS ARE KEY FIGURES in the 
daily lives of adolescents, and, accordingly, both fi gure 

prominently throughout theory and research on adolescence, 
especially as infl uences on adolescent substance use (Gior-
dano, 2003). In the present study, we investigated a potential 
form of joint infl uence from parents and friends that has not 
received attention. Specifi cally, we asked whether adoles-
cents’ friendship groups connect them to a broader web of 
parental infl uence. Recent studies have found that a range of 
individual characteristics and behaviors infl uence others via 
social networks; these characteristics and behaviors include 
alcohol and cigarette use, obesity, and infectious disease (Ali 
and Dwyer, 2010; Christakis and Fowler, 2007; Klovdahl et 
al., 1994; Pollard et al., 2010). Here we investigated whether 
parenting quality also is transmitted through friendship 

networks. Specifi cally, we assessed whether adolescents’ 
substance use is associated not only with the parenting they 
receive in their own families but also with the parenting 
received by others in their groups of friends.

Parental infl uence

 The idea that other parents play an important role in 
socializing youth is widespread, as refl ected in the popular 
saying that “it takes a village to raise a child” and in Cole-
man’s (1990) infl uential conception of intergenerational clo-
sure. Intergenerational closure refers to the extent to which 
parents know the parents of their children’s friends, bringing 
parents into regular contact with adults who have informa-
tion about the child’s actions and whereabouts and can act in 
the parents’ stead (e.g., “Tell Johnny to be home by 9:00”). 
Consistent with the “village” focus, studies in this area often 
concern aggregate units, such as neighborhoods (Sampson 
et al., 1999) or schools (Carbonaro, 1998). However, there 
is a gap between research on this broader scale and the 
large body of individual-level research: There is a limited 
understanding of the proximal social context that infl uences 
youth. Accordingly, we shift attention in this study to the 
more immediate social context of the adolescent by studying 
friendship clusters. Rather than focusing on the role parental 
interconnections play in enhancing parents’ effectiveness 
with their own children, we examine adolescent friendship 
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groups as venues that extend the infl uence of parenting to 
their offspring’s friends.
 This infl uence may take place in many ways. Perhaps 
most obviously, parents can influence their children’s 
friendship group through their own child’s behavior. That 
is, “good” parents are more likely to raise children who 
will be a positive infl uence on other children (Steinberg, 
2001). This statement implies that the parental infl uence on 
the group is indirect, such that parents’ behaviors change 
the behavior of their own child who, in turn, infl uences the 
behavior of the rest of the group. Parents also might infl u-
ence their children’s friendship group more directly, over 
and above their infl uence on their own children. We offer 
below two examples of processes by which this infl uence 
might occur.
 First, parents may have an independent effect on their 
children’s friendship group by altering the adolescents’ inter-
actions with one another. When, where, and how adolescents 
interact with their peers is dependent on all of their parents. 
Moreover, these dimensions of time spent with peers appear 
to be especially pertinent to problem behaviors such as sub-
stance use. Not only does a large share of such behavior oc-
cur in the company of friends (Erickson and Jensen, 1977), 
but there also is evidence that unstructured and unsupervised 
socializing contributes to problem behavior through exposure 
to opportunities for risky behavior (Osgood et al., 1996).
 A second means by which an adolescent may be directly 
infl uenced by a friend’s parents is through interacting with 
those parents or observing the friend and parent interact. 
Parents who are affectionate to their own child are likely to 
be warm and caring toward the rest of the group of friends. 
Such positive interactions, especially if repeated frequently 
and/or with the parents of several friends, may bolster a 
youth’s social bonds, which, in some theories of antisocial 
behavior, guide behavior toward conventional, prosocial 
norms (Catalano et al., 1996).

Coercion theory

 The processes outlined above are consistent with coercion 
theory (Dishion and Patterson, 1997), which offers a frame-
work to study how parents could infl uence their children’s 
friends. Coercion theory specifi es that adolescent problem 
behaviors result from a bidirectional process between the 
parent and the child that escalates over time. This process 
can be described as a negative feedback loop that occurs 
when a parent reinforces a child’s aversive behaviors (e.g., 
crying or whining in young children, defi ance or lying in 
adolescents). During this process, the child responds to 
the parent’s discipline attempts by escalating the aversive 
behavior, which prompts the parent to escalate in turn. The 
coercion process culminates in the parent desisting from 
attempts to discipline the child and eventually ignoring aver-
sive behaviors (Crosswhite and Kerpelman, 2009).

 Although it is likely that a level of coercion exists with-
in all families, the theory suggests that a high level of coer-
cion in family interactions is associated with a breakdown 
of effective parenting management skills. To avoid this 
breakdown, parents may use several parenting practices. 
Among these are (a) maintaining adequate knowledge and 
monitoring of the child’s whereabouts, (b) using effective 
discipline techniques (i.e., consistent and appropriate rather 
than inconsistent and harsh), (c) providing explanations 
and reasons for discipline decisions (i.e., use of inductive 
reasoning), and (d) reinforcing prosocial behaviors (Patter-
son et al., 1984).
 Empirical evidence supports the importance of each of 
these parenting practices. The association between parental 
monitoring activities and adolescent behavior is well es-
tablished (Crouter and Head, 2002). Although monitoring 
is defi ned as attention to and tracking of children’s activi-
ties and whereabouts, many studies actually have relied on 
measures better viewed as refl ecting the distinct concept 
of parental knowledge of child activities (Kerr and Stat-
tin, 2000; Stattin and Kerr, 2000). This distinction is cru-
cial because parental knowledge may come about largely 
through what adolescents voluntarily disclose to their par-
ents—as a result of a warm and open relationship—rather 
than parents’ active monitoring and solicitation of informa-
tion. In fact, parents who have low levels of knowledge of 
youth activities because of low levels of child disclosure 
may compensate by using more active monitoring strate-
gies. Thus, parental knowledge may be a stronger predictor 
of adolescent problem behaviors relative to measures of ac-
tive parenting strategies (Kerr et al., 2010).
 Empirical research also demonstrates that parental disci-
plinary style contributes to adolescent behavior. For exam-
ple, harsh and inconsistent parenting is associated with a 
variety of negative outcomes, including serious delinquen-
cy, violence, and substance use (Bender et al., 2007; Ger-
shoff, 2002). Likewise, inductive parenting strategies are 
associated with positive outcomes for children and youth 
(Carlo et al., 2011). There also is evidence that parents’ use 
of positive reinforcement is negatively related to child and 
adolescent problem behaviors (Barrera et al., 2001).
 However, positive parenting behaviors may not confer 
the same level of protection across different types of so-
cial contexts. Several studies support a protective–reactive 
interaction (Luthar et al., 2000) by which the benefi cial 
infl uence of parenting behaviors is less effective at prevent-
ing adolescents’ problem behaviors in high-risk environ-
ments (Cleveland et al., 2010; Knoester and Haynie, 2005; 
Simons et al., 2005). These fi ndings suggest that processes 
outside the family context may overwhelm the protection 
offered by positive parenting behaviors. Peer infl uence is 
likely one such factor. However, no studies have examined 
how parenting behaviors at the proximal friendship-group 
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level moderate the infl uence of parenting behaviors within 
the adolescent’s own family.

Current study

 The current study represents a novel use of a social-
network approach by focusing on how adolescents’ friend-
ship groups expose them to infl uence from the behaviors 
of other group members’ parents. Social-network analysis 
with peers relies on sociometric data obtained by asking 
adolescents to identify their friends, who independently 
are asked to do the same. Friendship nominations are then 
used to identify friendship clusters or groups. Research 
using social-network analysis has almost exclusively con-
ceptualized peer infl uence as the result of the behaviors or 
attitudes of the friends. We shift the focus here to the par-
enting behaviors received by members of the peer group. 
Thus, the present study investigated a hitherto unanswered 
question: whether adolescents’ substance use is associated 
not only with the parenting they receive in their own fami-
lies but also with the parenting received by other members 
of their friendship group.
 Guided by coercion theory, we hypothesized that par-
enting behaviors experienced by the rest of the friendship 
group would infl uence adolescents’ own substance use. 
Three domains of parenting were assessed: knowledge 
and monitoring of children’s whereabouts, use of induc-
tive reasoning, and use of inconsistent discipline strategies. 
Measures of positive reinforcement, the fourth domain of 
parenting skills emphasized in coercion theory, were not 
available in the data source (described below). We used a 
social-network approach to obtain data about friendship 
ties, and all youth reported on their own parents’ behaviors. 
We then examined whether adolescents’ reports of their 
own parents’ behaviors and aggregate levels of friend-
reported parenting behaviors would independently or inter-
actively predict substance use.

Method

 The data used in this study come from the PROmot-
ing School-community-university Partnerships to Enhance 
Resilience (PROSPER) study. PROSPER is a community-
randomized trial of a dissemination system for evidence-
based substance use prevention programs (for more in-
formation, see Spoth et al., 2007). PROSPER follows two 
successive cohorts of sixth-grade students living in 28 
rural communities in Iowa and Pennsylvania. Each com-
munity had a single public school district with 1,300–5,200 
enrolled students. The average population in these com-
munities was 19,000 residents, and the median household 
income was U.S. $37,000. The offi cials of one district did 
not agree to participate in the network portion of the study, 
resulting in a fi nal sample of 27 districts. Because each dis-

trict had a single high school and contributed two cohorts, 
we had 54 unique school social networks for analyses. 
The current study focused on the fi fth and sixth waves of 
PROSPER data collection with students, when the students 
were in the spring of 9th and 10th grades (Mage = 15.3 
years and 16.3 years, respectively).
 Students completed pencil-and-paper questionnaires 
administered in school by trained university-based data 
collectors. Confi dentiality of responses was assured, and 
students were informed that the information they provided 
would not be seen by parents or school administrators. The 
survey included questions that measure multiple dimen-
sions of parenting behaviors (adapted from the Iowa Youth 
and Families Project; see Conger, 1989; McMahon and 
Metzler, 1998; Spoth et al., 1998) as well as alcohol, ciga-
rette, and marijuana use. In addition, students nominated 
up to two best friends and up to fi ve other close friends in 
the same grade who attended the same school. We focused 
our analyses on the prospective associations between 9th-
grade parenting behaviors and 10th-grade substance use.

Measures

 Adolescent perceptions of parental knowledge were as-
sessed with fi ve items, such as “During the day, my parents 
know where I am,” and “My parents know who I am with 
when I am away from home.” All items for this and the other 
parenting-related scales used response categories ranging 
from 1 (almost always false) to 5 (almost always true). The 
Cronbach’s α reliability for the scale was .82. In prior re-
search, this scale was labeled “child monitoring” (Redmond 
et al., 1999; Spoth et al., 1998). However, given the fi eld’s 
recognition of the separate aspects of parental knowledge 
and parental monitoring, we have revised the name to more 
accurately refl ect the item content.
 Three items were used to create the inductive-reasoning 
scale. For example, “My parents give me reasons for their 
decisions,” and “My parents ask me what I think before 
making a decision that affects me.” The Cronbach’s α for 
the scale was .84.
 Six items measured adolescents’ perceptions of inconsis-
tent discipline. Example items included, “When my parents 
ask me to do something and I don’t do it right away, they 
give up,” and “When I do something wrong, my parents lose 
their temper and yell at me.” The α reliability of the scale 
was .76.
 Adolescents’ substance use was measured with four 
items: “During the past month, how many times have you 
(1) had beer, wine, wine coolers, or other liquor; (2) been 
drunk from drinking wine, wine coolers, or other liquor; (3) 
smoked any cigarettes; (4) smoked marijuana (pot, reefer, 
weed, blunts).” The response scale for these items ranged 
from 1 (not at all) to 5 (more than once a week). Each of the 
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four substance use measures was dichotomized to indicate 
any use (1) versus no use (0) at 10th grade.

Defi nition of friendship groups

 Because our focus was on friendship groups, our fi rst task 
was to identify those groups. We did so based on the ninth-
grade friendship nominations, using a variant of Moody’s 
CROWDS algorithm (Kreager et al., 2011; Moody, 2001). 
This structural-network approach defi nes mutually exclusive 
groups that maximize friendship ties within groups relative 
to ties between groups, and it results in discrete boundaries 
between groups. Alternative methods produced very similar 
groupings (Newman and Girvan, 2004), and our preferred 
method, which follows suggestions for best practice in com-
munity search tools (Porter et al., 2009), produces groups 
of a size consistent with regular face-to-face interaction and 
does not assign poorly fi tting cases to groups (see below).
 We excluded three groups that had more than 40 members 
(ns = 45, 53, and 66) because the meaning of “group” likely 
differs with so many members. We also excluded students 
identifi ed as isolates (n = 426 students who were discon-
nected from all groups) and liaisons (n = 352 students whose 
friendships did not place them in any single group). This 
resulted in a sample of 9,417 ninth-grade students (53.1% 
female) nested within 897 friendship groups having a mean 
of 10.5 members. Of these students, 7,439 (79%, 53.6% fe-
male) were present at 10th grade and comprised our analysis 
sample. Comparison of means indicated that the students 
who remained in the sample reported lower levels of use for 
all three substances and more positive parenting behaviors 
(i.e., more parental knowledge and inductive reasoning, less 
inconsistent discipline).

Analytical strategy

 The PROSPER data are hierarchical, with students 
nested within friendship groups, which are, in turn, nested 
within school/cohort combinations. Such nesting typi-
cally results in dependence among residuals for individuals 
within the same aggregate unit, violating the assumptions 
underlying standard regression approaches and resulting 
in incorrect standard errors (Raudenbush and Bryk, 2002). 
We accounted for this nesting structure by estimating hier-
archical logistic regression models predicting each of the 
four substance use outcomes using the MLwiN software 
(Rasbash et al., 2009). Individual students constituted 
Level 1 (N = 7,439), peer groups Level 2 (n = 897), and 
school/cohorts Level 3 (n = 54). Note that our analytic ap-
proach does not address dependence from friendships that 
are between friends in different groups. We chose our ap-
proach because the vast majority of friendships are within 
group and because this dependence rather than pair-wise 
dependence is most consequential for the group-level par-

enting variables that are our primary focus. Because maxi-
mum likelihood estimation is computationally intensive 
for discrete-response multilevel models, all models were 
estimated using quasi-likelihood methods.
 The explanatory variables of greatest interest were the 
parenting received by friends, as captured by friendship-
group means for each of the three parenting behaviors. In 
assessing the relationship of such an aggregated variable 
to an individual-level outcome, it is essential to control for 
the individual-level version (i.e., the youth’s own report of 
parenting) of the aggregated variable. Doing so isolates a 
“context effect” in the sense of a relationship that holds 
above and beyond any individual-level relationship (Rauden-
bush and Bryk, 2002). At both individual and group levels, 
the parenting behavior measures were grand-mean centered 
so that the “main effect” terms are estimates of the overall 
relationship of that variable with the outcome, averaged 
across levels of other variables with which they interact in 
the regression model.
 Several covariates were included to reduce spuriousness. 
At Level 1, these included the students’ gender and their own 
ninth-grade measure of the substance use outcome. We also 
included an indicator of treatment assignment for the PROS-
PER intervention as a Level 3 covariate. These coeffi cients 
should not be viewed as estimates of treatment effects, how-
ever, because the model includes a control for ninth-grade 
substance use—and ninth grade falls in the posttreatment 
period. Preliminary models included interaction terms of the 
parenting measures, at both levels, with gender and treatment 
assignment. None of the interaction terms were statistically 
signifi cant. Thus, the fi nal three-level logistic models can be 
expressed as:
 Individual-level:
 logit (Grade 10 use)ijk = ð0jk + ð1(gender)ijk + ð2jk (Grade 
9 own use)ijk + ð3jk (Grade 9 knowledge)ijk + ð4jk (Grade 9 
reasoning)ijk + ð5jk (Grade 9 discipline)ijk + eijk
 Group-level:
 ð0jk = â00k + â01k (Grade 9 knowledge)jk + â02k (Grade 9 
reasoning)jk + â03k (Grade 9 discipline)jk + r0jk
 ð1jk = â10k
 ð2jk = â20k
 ð3jk = â30k + â31k (Grade 9 knowledge)jk + r3jk
 ð4jk = â40k + â41k (Grade 9 reasoning)jk + r4jk
 ð5jk = â50k + â51k (Grade 9 discipline)jk + r5jk
 School-level:
 β00k = ã000 + ã001 (condition)k + u00k
 βlmk = ãlm0, for all βlmk other than β00k
 To assess the independent effect of the friends’ parents’ 
behaviors, over and above the effect of the friends’ substance 
use, we added friends’ ninth-grade substance use as an ad-
ditional covariate in the equation for ð0jk for each of the four 
models. Comparing the results of the two models, with and 
without controlling for friends’ use, reveals the extent to 
which friends’ substance use may account for the association 
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of subjects’ own substance use with measures concerning 
friends’ parents.

Results

Descriptive statistics

 We fi rst estimated unconditional models to partition the 
variance in each study variable across the three levels (indi-
vidual, friendship group, and school/cohort), using the latent 
variable model formula of Snijders and Bosker (1999). As 
Table 1 shows, the variance for each of the variables was pri-
marily at the student level; however, substantial variance also 
existed at the higher levels, particularly within the friendship 
groups. Thus, there was considerable variation in substance 
use across friendship groups that could conceivably be ex-
plained by the parenting received by friends.
 Table 2 displays the descriptive statistics for our study 
variables. Correlations of the parenting behaviors with the 
substance use measures were signifi cant and in the expected 
directions at both the individual and friendship-group levels. 
Generally, stronger correlations with substance use were 
found for parental knowledge, compared with the other 
parenting behaviors. There was substantially less variation 
for all study variables at the friendship-group level than at 
the individual level, consistent with the intraclass correlation 
coeffi cient values.

Hierarchical logistic regression models

 The results of the fi rst set of hierarchical logistic regres-
sion models predicting 10th-grade substance use are pre-
sented in Table 3. At the individual level, two of the three 
parenting behaviors were signifi cantly associated with the 
likelihood of use for each substance. High levels of parental 
knowledge were associated with less substance use (coef-
fi cients range from -.23 to -.47), whereas high levels of 
inconsistent discipline were associated with increased likeli-
hood of substance use (coeffi cients range from .17 to .31). 
Unexpectedly, higher levels of inductive reasoning were not 
associated with increased likelihood of use of any substance.
 At the friendship-group level, two of the three measures 
for friends’ parents’ behaviors were consistently associated 
with the substance use outcomes. Adolescents belonging to 
friendship groups with higher levels of parental knowledge 
were less likely to report alcohol use (odds ratio [OR] = 
0.60), drunkenness (OR = 0.41), cigarette use (OR = 0.45), 
and marijuana use (OR = 0.38). In contrast, adolescents 
belonging to groups of friends whose parents engaged in 
more inconsistent discipline were more likely to report 
alcohol (OR = 1.31), cigarette (OR = 1.83), and marijuana 
use (OR = 1.86). Signifi cant cross-level interactions between 
the individual- and friendship group–level parenting terms 
were found for two of the outcomes. For alcohol use, the 
interactions involved both parental knowledge (OR = 0.71) 

TABLE 1. Variance components and intraclass correlation coeffi cients (ICCs) for parenting behaviors and child 
substance use outcomes

 Variance components ICC value

 School/    School/
Variable cohort Group Student Total cohort Group

Grade 9 parenting behavior
 Parental knowledge 0.004* 0.044*** 0.635*** 0.683 .006 .068
 Inductive reasoning 0.002 0.054*** 1.365*** 1.422 .002 .041
 Inconsistent discipline 0.002 0.025*** 0.752*** 0.778 .003 .033
Grade 10 substance use
 Alcohol use 0.065* 0.566*** 3.29 3.921 .017 .209
 Drunkenness 0.113* 0.882*** 3.29 4.285 .026 .319
 Cigarette use 0.112* 1.143*** 3.29 4.545 .025 .363
 Marijuana use 0.043 0.993*** 3.29 4.326 .001 .273

*p < .05; ***p < .001.

TABLE 2. Pearson correlations, means, and standard deviations for study variables

 Individual Group

 1 2 3 4 5 6 7 M SD M SD

1. Grade 9 parental knowledge .– .56 -.15 -.21 -.24 -.23 -.23 4.07 0.81 4.07 0.35
2. Grade 9 inductive reasoning .57 .– -.12 -.12 -.11 -.13 -.12 3.22 1.18 3.20 0.48
3. Grade 9 inconsistent discipline -.31 -.26 .– .14 .14 .15 .13 2.46 0.88 2.48 0.36
4. Grade 10 alcohol use -.34 -.18 .21 .– .69 .41 .40 0.40 0.49 0.40 0.25
5. Grade 10 drunkenness -.37 -.15 .21 .79 .– .46 .50 0.25 0.43 0.24 0.23
6. Grade 10 cigarette use -.36 -.21 .29 .56 .60 .– .49 0.19 0.39 0.21 0.22
7. Grade 10 marijuana use -.38 -.18 .26 .55 .63 .58 .– 0.14 0.34 0.15 0.18

Notes: Correlations above the diagonal refer to individual level; correlations below the diagonal refer to friendship-group level.
All correlations are signifi cant at p < .001.
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TABLE 3.    Effect of own and friends’ parenting at Grade 9 on change in substance use at Grade 10

 Alcohol use Drunkenness Cigarette use Marijuana use

Variable Coeff. SE OR/SD Coeff. SE OR/SD Coeff. SE OR/SD Coeff. SE OR/SD

Intercept -0.29*** 0.07  -1.31*** 0.10  -1.62*** 0.09  -2.04*** 0.09
Covariates
 Gender (1 = male) -0.12 0.07  -0.05 0.08  -0.16 0.09  0.02 0.09
 Condition (1 = interv.) 0.03 0.10  0.06 0.12  0.01 0.11  -0.02 0.11
 Grade 9 own use 1.03*** 0.04  1.22*** 0.05  1.12*** 0.04  0.90*** 0.05
Parenting:
Individual (Level 1)
 Parental knowledge -0.23*** 0.05 0.83 -0.33*** 0.06 0.76 -0.32*** 0.07 0.77 -0.47*** 0.07 0.68
 Inductive reasoning 0.03 0.03 1.04 0.01 0.04 1.01 -0.02 0.04 0.98 0.00 0.05 1.00
 Inconsistent discipline 0.17*** 0.04 1.16 0.27*** 0.05 1.27 0.22*** 0.05 1.21 0.31*** 0.05 1.31
Parenting:
Group level (Level 2)
 Parental knowledge -0.51*** 0.15 0.84 -0.90*** 0.19 0.73 -0.80*** 0.21 0.76 -0.96*** 0.20 0.71
 Inductive reasoning 0.06 0.10 1.03 0.25 0.13 1.13 0.16 0.15 1.08 0.22 0.14 1.11
 Inconsistent discipline 0.27* 0.12 1.10 0.28 0.16 1.11 0.60*** 0.17 1.24 0.62*** 0.17 1.25
Parenting:
Cross-level interactions
(Level 1 × Level 2)
 Parental knowledge -0.34*** 0.13  -0.20 0.16  -0.29 0.18  -0.36* 0.16
 Inductive reasoning  0.11 0.06  -0.02 0.08  -0.05 0.09  0.00 0.09
 Inconsistent discipline -0.27** 0.10  -0.20 0.12  -0.21 0.14  -0.27 0.14
Variance components
 School/cohort 0.06 0.02  0.09 0.04  0.05 0.03  0.04 0.03
 Friendship group 0.23 0.05  0.49 0.08  0.45 0.09  0.43 0.09
 Parental knowledge 0.08 0.08  0.18 0.08  0.19 0.09  0.00 0.00
 Inductive reasoning 0.03 0.03  .– .–  .– .–  .– .–
 Inconsistent discipline 0.01 0.04  0.11 0.06  0.07 0.07  0.12 0.07

Notes: Three level hierarchical model used (see text). Coeff. = logit parameter estimate; SE = standard error of the logistic estimate; OR/SD = odds ratio per 
standard deviation of measure; interv. = intervention. All results refl ect hierarchical logistic regression models using fi rst-order marginal quasi-likelihood pro-
cedures as starting values for second-order penalized quasi-likelihood estimation. Models for drunkenness, cigarette use, and marijuana use did not include a 
random coeffi cient for inductive reasoning because of nonconvergence.
*p < .05; **p < .01; ***p < .001.

and inconsistent discipline (OR = 0.76). The cross-level in-
teraction term for parental knowledge was also signifi cantly 
associated with marijuana use (OR = 0.70).
 To aid the interpretation of the main effects of parenting 
behaviors at both the individual and the friendship-group 
level, we multiplied the logistic coeffi cients by the standard 
deviation of each parenting measure and exponentiated the 
product to obtain the OR per standard deviation. For ex-
ample, as seen in Table 3, each standard deviation increase 
in parental knowledge at the individual level resulted in a 
17% decrease in alcohol use, a 24% decrease in drunken-
ness, a 23% decrease in cigarette use, and a 32% decrease 
in marijuana use. Increases in the friendship groups’ average 
levels of parental knowledge resulted in similar decreases in 
alcohol use (16%), drunkenness (27%), cigarette use (24%), 
and marijuana use (29%).
 Figure 1 displays the log-odds of alcohol use at different 
levels of the adolescent-reported inconsistent discipline for 
three levels of inconsistent discipline reported by friends 
(overall mean, and ±1 SD from the mean among friendship 
groups). Consistent with the main effects, the predicted 
probability of alcohol use was lowest when both the target 
adolescents’ own parents and parents of other youth in the 

friendship group maintained consistent discipline in their 
parenting practices (i.e., low levels of inconsistent parent-
ing). However, alcohol use was more likely if either indi-
vidual adolescents or the members of their friendship groups 
reported that their parents were inconsistent, regardless of 
the level of the other variable. The cross-level interaction for 
parental knowledge (Figure 2) suggested a similar pattern. 
Alcohol use was most likely at low levels of both adoles-
cents’ parents’ knowledge and friendship-group members’ 
parents’ knowledge. Moreover, the effect of individual-level 
parental knowledge was strongest at high levels of friends’ 
reports of parental knowledge.
 To determine the extent to which substance use by others 
in the friendship group accounted for some of the asso-
ciations between friends’ parents’ behaviors and adolescent 
substance use, the second series of models added an addi-
tional control for the friendship-group mean of ninth-grade 
substance use. Notably, the effects of parenting at the indi-
vidual level and the cross-level interaction terms were nearly 
identical in the two sets of models. Thus, Table 4 presents 
only the coeffi cients for friendship-group substance use and 
friendship-group parents’ behavior for each of the two mod-
els. As seen in the table, friendship groups’ use accounted 
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FIGURE 1.    Association between inconsistent discipline and alcohol use. Higher values on the x axis indicate higher levels of inconsistent discipline.

FIGURE 2.    Association between parental knowledge and alcohol use. Higher values on the the x axis indicate higher levels of parental knowledge.
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for a substantial proportion of the total effect of friendship 
groups’ reports about parenting. Controlling for friendship 
groups’ use particularly reduced the effects of parental 
knowledge and inconsistent discipline on alcohol use and 
drunkenness (by 55%–78% of their original magnitude). 
For both of these outcomes, neither parental knowledge nor 
inconsistent discipline by friends’ parents was signifi cantly 
associated with use, once peer use had been accounted for. 
However, the friendship groups’ reports about their parents 
remained signifi cant predictors of cigarette and marijuana 
use, where controlling for friendship groups’ use reduced the 
logistic coeffi cient by 14%–40%.

Discussion

 This study examined the possibility that adolescents’ 
substance use is associated with the parenting behaviors re-
ceived by others in their friendship group, in addition to the 
behaviors of their own parents. By connecting adolescents 
to a broader set of parental infl uences, this previously unex-
plored relationship represents an additional avenue in which 
parents and peers jointly infl uence adolescent substance use. 
Using hierarchical logistic regression modeling and measures 
about peers’ parents derived from social-network analysis, 
we assessed the relationship of change in substance use with 
parental knowledge, inductive reasoning, and inconsistent 
discipline reported by adolescents’ friends. Importantly, our 
models included several covariates that helped isolate the 
effects of peer parenting practices on adolescent substance 
use. These covariates included measures of the individual 
adolescents’ previous substance use as well as a friendship 
group–level aggregate measure of previous substance use.
 The results supported the central hypothesis of this study, 
that friends’ reports about their parents are signifi cantly 
associated with changes in adolescent substance use from 
9th to 10th grade. In particular, higher levels of parental 
knowledge and lower levels of inconsistent discipline, as 
reported by adolescents’ friendship groups, were associated 

with decreased likelihood of respondents’ alcohol, cigarette, 
and marijuana use. The results also suggested that drinking 
behaviors of the friendship group may account for the major 
share of the impact of group members’ parents’ behaviors on 
adolescent alcohol use. For the use of cigarettes and mari-
juana, the effects of other group members’ parents remained 
signifi cant even after controlling for the average level of use 
by the group, suggesting that parental knowledge and disci-
pline behaviors of friends’ parents may have unique effects 
on certain adolescent behaviors that are independent of their 
infl uence on their own children. In contrast, there was less 
consistent evidence for the importance of group members’ 
parents’ use of inductive reasoning. However, the relatively 
high correlation between parental knowledge and inductive 
reasoning (at both individual and group levels) suggests that 
parents’ use of inductive reasoning may be indirectly related 
to adolescent substance use. It may be that parents’ use of 
inductive reasoning fosters positive communication between 
parents and their children, thereby leading to better parental 
knowledge (Kerr and Stattin, 2000; Stattin and Kerr, 2000).
 We found modest support for the hypothesis that the con-
tributions of one’s own parents and other group members’ 
parents would moderate one another. Signifi cant cross-level 
interactions were found in 3 of 12 models, suggesting that 
the associations between adolescents’ own parents’ behav-
iors and substance use differed according to the average 
level of parenting received by the rest of the group. In each 
case, the best outcomes were seen among adolescents with 
“good” parenting (i.e., high levels of parental knowledge or 
low levels of inconsistent discipline) from both their own 
parents and the other parents of their group of friends. In 
families where parental knowledge was low or inconsistent 
discipline was high (i.e., “poor” parenting), the other parents’ 
behavior was less important. And in friendship groups where 
parenting was poor (i.e., low levels of parental knowledge or 
high levels of inconsistent discipline), the individual’s own 
parents’ behaviors mattered less than for friendship groups 
where parenting was good.

TABLE 4. Reduction in coeffi cients for friends’ parenting on Grade 10 substance use as a result of controlling for level of Grade 9 friendship-group substance 
use

 10th-grade substance use outcome

 Alcohol use Drunkenness Cigarette use Marijuana use

Variable M1 M2 % M1 M2 % M1 M2 % M1 M2 %

Grade 9 friend use .– 0.67***  .– 1.00***  .– 0.54***  .– 0.66***
Parent: Group level
 Knowledge -0.51*** -0.11 78% -0.90*** -0.37§ 58% -0.80*** -0.48* 40% -0.96*** -0.66*** 31%
 Inductive 0.06 0.03 50% 0.25§ 0.20 20% 0.16 0.21 -31% 0.22 0.24 -9%
 Inconsistent 0.27* 0.12 55% 0.28§ 0.09 67% 0.60*** 0.40* 33% 0.62*** 0.53*** 14%

Notes: Values refer to logistic regression coeffi cients predicting 10th-grade substance use. M1 = series of models that include effects of group-level parenting 
(with covariates, not shown); M2 = series of models that include additional control for aggregate levels of ninth-grade friendship group’s substance use; % = 
percentage reduction in the logistic regression coeffi cient of the group-level parenting behavior between M1 and M2. Knowledge, inductive, and inconsistent 
refer to group-level effect of parental knowledge, inductive reasoning, and inconsistent discipline, respectively.
§p < .10; *p < .05; ***p < .001.
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 Thus, the results suggest that poor parenting either in one’s 
own family or in the rest of the friendship group’s families 
places an adolescent at risk for substance use while also limit-
ing the potential for parenting at the other level to compensate 
for that risk. This type of interaction is consistent with a 
protective–reactive effect (Luthar et al., 2000) whereby one’s 
own family functioning matters the most when reinforced by 
contextual-level infl uences. Our study is the fi rst to confi rm 
that more proximal social contexts, such as an adolescents’ 
circle of friends, may also act to synergistically protect against 
the risk of alcohol and marijuana use when an adolescents’ 
own parents use effective parenting strategies.

The sphere of parental infl uence

 Together, the results of this study imply that the sphere 
of parental infl uence includes the members of children’s 
friendship groups. Friendship groups, therefore, serve as op-
portunities for adolescents to be connected to a larger set of 
adults beyond their own parents. We found that two domains 
of parenting were especially relevant to this process, thereby 
infl uencing the behavior of both the target adolescent and his 
or her friends: knowledge of adolescents’ activities and use 
of inconsistent discipline strategies.
 Because adolescent risk behavior, such as substance 
use, is often a group phenomenon (Erickson and Jensen, 
1977), it seems plausible that parents’ knowledge of youth 
activities can have an infl uence beyond their own children 
to also include the friendship group. For example, consider 
an adolescent whose own parents were actively involved 
and highly aware of his or her whereabouts. If this teenager 
happens to have friends whose parents allow them to roam 
at will and do not actively monitor their activities, those 
parents’ lax approach might have negative infl uence on the 
teenager’s behavior, countering the positive infl uence of his 
or her own parents. Conversely, if the friends’ parents are 
similarly aware of their whereabouts, the two spheres can act 
synergistically to offer enhanced protection.
 The use of inconsistent discipline strategies represents 
an additional avenue by which adolescents may be infl u-
enced by the parents of their friends. According to coercion 
theory (Dishion and Patterson, 1997), children are negatively 
reinforced when their parents do not follow through on dis-
cipline attempts. Our results suggest that adolescents may 
learn vicariously from their friends that such defi ance can 
be useful in their own family situation and ultimately lead 
to their parents relinquishing control of their behavior.
 Through both of these avenues, it is apparent that parent-
ing is a collective process. Traditionally, this notion of shared 
parenting has focused on the connections to other adults that 
parents can rely on as a form of social capital for help in 
socializing and supervising their children. We suggest that a 
different process occurs in which parenting affects both one’s 
own children and their friends. Thus, our results extend past 

research, which has conceptualized peer infl uence primarily 
along the lines of direct infl uence of friends on one another. 
Our study suggests that friends also can infl uence behavior 
by connecting adolescents to a wider sphere of adult behav-
iors, which may or may not be benefi cial.

Implications for prevention

 These fi ndings have several implications for the pre-
vention of adolescent substance use. First, they show that 
parenting behaviors experienced by members of an adoles-
cent’s peer group are consistently associated with change 
in adolescent substance use, even after controlling for indi-
viduals’ reports about their own parents’ behaviors and an 
aggregate measure of their friendship groups’ substance use. 
This fi nding opens up a potential target for intervention and 
prevention programs that are designed to deter adolescent 
risk behaviors. Such programs are often based on improving 
parenting skills; however, because participation is almost 
always voluntary, typically only a modest percentage of 
families receive these interventions. The current fi ndings 
show an avenue by which the impact of such interventions 
may diffuse to other adolescents through their friendship 
networks. Although beyond the scope of this study, it seems 
likely that certain peers (and their parents) in a network may 
play a more important role in this diffusion process. Future 
interventions may consider strategies to enhance parenting 
skills in parents of infl uential group members.

Conclusion

 When drawing conclusions, several limitations of the 
current study should be noted. First, we relied on adolescent 
reports of parenting behaviors at both the individual and 
friendship-group level. Past studies have confi rmed that asso-
ciations between adolescent and parental reports of such be-
haviors are not consistent (Kerr and Stattin, 2000). However, 
we know of no studies that have combined parent-reported 
behaviors and social-network analysis. The current results 
also must be considered in terms of the relatively homog-
enous sample, which was primarily White and drawn from 
semirural and rural areas in two states. Thus, it is not clear 
how these results would generalize to other ethnic groups 
or to youth from urban areas or other geographic locations. 
Our analyses also were limited to a narrow age span. These 
processes may vary with age because of developmental dif-
ferences in the relations among parenting behaviors, peer 
processes, and adolescent substance use. For example, the ef-
fects of parenting may diminish at later ages when substance 
use, in particular use of alcohol, is more normative. We also 
note that measures of parents’ use of positive reinforcement 
of prosocial activities were not available in the PROSPER 
study. Thus, we were unable to fully examine the family 
processes described in coercion theory.
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 Finally, although our results showed that a signifi cant 
proportion of the effect of friends’ parenting on adolescent 
substance use was accounted for by friends’ substance use, 
we were unable to determine whether this process occurred 
through the friends’ use or through the change in the adoles-
cents’ own use between Grades 9 and 10. That is, it is likely 
that parenting affects changes in adolescent substance use, 
which, in turn, affects changes in the adolescent’s friends’ 
substance use. Moreover, adolescents’ substance use is 
likely to elicit changes in parenting behaviors (Kerr et al, 
2010). We used prospective models that controlled for both 
adolescents’ and their friends’ earlier use, but future studies 
that account for these reciprocal relationships are necessary 
to help elucidate these processes.
 Despite these limitations, the current study points to a 
broader vision of the role of the community of parents in 
adolescents’ lives. Our fi ndings suggest that an overlooked 
aspect of parental infl uence in shaping children’s behaviors 
can be found within the friendship ties that bind children not 
only to one another but to the parents of their friends as well. 
We found that these connections between children and their 
friends’ parents have an important association with whether 
an adolescent engages in substance use during the vulnerable 
years of mid-adolescence. Thus, it appears likely that the 
joint contribution of parent and peer infl uence includes not 
only the behaviors of one’s own parents and the attitudes and 
behaviors of one’s friends but also the quality of the parent-
ing received by these friends. Our fi ndings are a fi rst step in 
elucidating this new realm of the proximal social context.

References

Ali, M. M., & Dwyer, D. S. (2010). Social network effects in alcohol con-
sumption among adolescents. Addictive Behaviors, 35, 337–342.

Barrera, M., Jr., Biglan, A., Ary, D., & Li, F. (2001). Replication of a prob-
lem behavior model with American Indian, Hispanic, and Caucasian 
youth. The Journal of Early Adolescence, 21, 133–157.

Bender, H. L., Allen, J. P., McElhaney, K. B., Antonishak, J., Moore, C. M., 
Kelly, H. O., & Davis, S. M. (2007). Use of harsh physical discipline 
and developmental outcomes in adolescence. Development and Psycho-
pathology, 19, 227–242.

Carbonaro, W. J. (1998). A little help from my friend’s parents: Intergen-
erational closure and educational outcomes. Sociology of Education, 
71, 295–313.

Carlo, G., Knight, G. P., McGinley, M., & Hayes, R. (2011). The roles of 
parental inductions, moral emotions, and moral cognitions in prosocial 
tendencies among Mexican American and European American early 
adolescents. The Journal of Early Adolescence, 31, 757–781.

Catalano, R. F., Kosterman, R., Hawkins, J. D., Newcomb, M. D., & Abbott, 
R. D. (1996). Modeling the etiology of adolescent substance use: A test 
of the social development model. Journal of Drug Issues, 26, 429–455.

Christakis, N. A., & Fowler, J. H. (2007). The spread of obesity in a large 
social network over 32 years. The New England Journal of Medicine, 
357, 370–379.

Cleveland, M. J., Feinberg, M. E., & Greenberg, M. T. (2010). Protective 
families in high- and low-risk environments: Implications for adolescent 
substance use. Journal of Youth and Adolescence, 39, 114–126.

Coleman, J. S. (1990). Foundations of social theory. Cambridge, MA: 
Harvard University Press.

Conger, R. D. (1989). Iowa Youth and Family Project, Wave A. Report 
prepared for Iowa State University, Ames, IA: Institute for Social and 
Behavioral Research.

Crouter, A. C., & Head, M. R. (2002). Parental monitoring and knowledge 
of children. In M. Bornstein (Ed.), Handbook of parenting: Becom-
ing and being a parent (2nd ed., Vol. 3, pp. 461–483). Mahwah, NJ: 
Erlbaum.

Crosswhite, J. M., & Kerpelman, J. L. (2009). Coercion theory, self-control, 
and social information processing: Understanding potential mediators 
for how parents infl uence deviant behaviors. Deviant Behavior, 30, 
611–646.

Dishion, T. J., & Patterson, G. R. (1997). The timing and severity of anti-
social behavior: Three hypotheses within an ecological framework. In 
D. M. Stoff, J. Breiling, & J. D. Maser (Eds.), Handbook of antisocial 
behavior (pp. 205–217). Hoboken, NJ: John Wiley and Sons.

Erickson, M. L., & Jensen, G. F. (1977). Delinquency is still group behav-
ior!: Toward revitalizing the group premise in the sociology of deviance. 
Journal of Criminal Law and Criminology, 68, 262–273.

Gershoff, E. T. (2002). Corporal punishment by parents and associated 
child behaviors and experiences: A meta-analytic and theoretical review. 
Psychological Bulletin, 128, 539–579.

Giordano, P. C. (2003). Relationships in adolescence. Annual Review of 
Sociology, 29, 257–281.

Kerr, M., & Stattin, H. (2000). What parents know, how they know it, and 
several forms of adolescent adjustment: further support for a reinterpre-
tation of monitoring. Developmental Psychology, 36, 366–380.

Kerr, M., Stattin, H., & Burk, W. J. (2010). A reinterpretation of parental 
monitoring in longitudinal perspective. Journal of Research on Adoles-
cence, 20, 39–64.

Klovdahl, A. S., Potterat, J. J., Woodhouse, D. E., Muth, J. B., Muth, S. Q., 
& Darrow, W. W. (1994). Social networks and infectious disease: The 
Colorado Springs Study. Social Science & Medicine, 38, 79–88.

Knoester, C., & Haynie, D. L. (2005). Community context, social integra-
tion into family, and youth violence. Journal of Marriage and Family, 
67, 767–780.

Kreager, D. A., Rulison, K., & Moody, J. (2011). Delinquency and the struc-
ture of adolescent peer groups. Criminology, 49, 95–127.

Luthar, S. S., Cicchetti, D., & Becker, B. (2000). The construct of resilience: 
A critical evaluation and guidelines for future work. Child Development, 
71, 543–562.

McMahon, R. J., & Metzler, C. W. (1998). Selecting parenting measures 
for assessing family-based prevention interventions. In R. S. Ashery, E. 
B. Robertson, & K. L. Kumpfer (Eds.), Drug abuse prevention through 
family interventions (NIDA Research Monograph 177; pp. 294–323). 
Rockville, MD: National Institute on Drug Abuse.

Moody, J. (2001). Peer infl uence groups: Identifying dense clusters in large 
networks. Social Networks, 23, 261–283.

Newman, M. E. J., & Girvan, M. (2004). Finding and evaluating community 
structure in networks. Physical Review E: Statistical, Nonlinear, and 
Soft Matter Physics, 69, 026113. Retrieved from http://link.aps.org/
doi/10.1103/PhysRevE.69.026113

Osgood, D. W., Wilson, J. K., O’Malley, P. M., Bachman, J. G., & Johnston, 
L. D. (1996). Routine activities and individual deviant behavior. Ameri-
can Sociological Review, 61, 635–655.

Patterson, G. R., Dishion, T. J., & Bank, L. (1984). Family interaction: A 
process model of deviancy training. Aggressive Behavior, 10, 253–267.

Pollard, M. S., Tucker, J. S., Green, H. D., Kennedy, D., & Go, M. H. (2010). 
Friendship networks and trajectories of adolescent tobacco use. Addic-
tive Behaviors, 35, 678–685.

Porter, M. A., Onnela, J.-P., & Mucha, P. J. (2009). Communities in net-
works (February 22, 2009). Notices of the American Mathematical 
Society, 56, 2009. Retrieved from http://ssrn.com/abstract=1357925



 CLEVELAND ET AL. 433

Rasbash, J., Steele, F., Browne, W. J., & Goldstein, H. (2009). A user’s guide 
to MLwiN: Version 2.10. Bristol, England: Bristol University.

Raudenbush, S. W., & Bryk, A. S. (2002). Hierarchical linear models (2nd 
ed.). Newbury Park, CA: Sage.

Redmond, C., Spoth, R., Shin, C., & Lepper, H. S. (1999). Modeling 
long-term parent outcomes of two universal family-focused preventive 
interventions: One-year follow-up results. Journal of Consulting and 
Clinical Psychology, 67, 975–984.

Sampson, R. J., Morenoff, J. D., & Earls, F. (1999). Beyond social capital: 
Spatial dynamics of collective effi cacy for children. American Sociologi-
cal Review, 64, 633–660.

Simons, R. L., Simons, L. G., Burt, C. H., Brody, G. H., & Cutrona, C. 
(2005). Collective effi cacy, authoritative parenting and delinquency: A 
longitudinal test of a model integrating community- and family-level 
processes. Criminology, 43, 989–1029.

Snijders, T., & Bosker, R. (1999). Multilevel analysis: An introduction to 
basic and advanced multilevel modeling. London, England: Sage.

Spoth, R., Redmond, C., & Shin, C. (1998). Direct and indirect latent-
variable parenting outcomes of two universal family-focused preventive 
interventions: Extending a public health-oriented research base. Journal 
of Consulting and Clinical Psychology, 66, 385–399.

Spoth, R., Redmond, C., Shin, C., Greenberg, M., Clair, S., & Feinberg, 
M. (2007). Substance-use outcomes at 18 months past baseline: The 
PROSPER Community-University Partnership Trial. American Journal 
of Preventive Medicine, 32, 395–402.

Stattin, H., & Kerr, M. (2000). Parental monitoring: A reinterpretation. 
Child Development, 71, 1072–1085.

Steinberg, L. (2001). We know some things: Parent–adolescent relation-
ships in retrospect and prospect. Journal of Research on Adolescence, 
11, 1–19.


