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Abstract
Aims—The current report examined associations between romantic partner, peer, and individual
substance use behaviors in a sample of American adolescents.

Design—The report used two waves of data (8th and 9th grade) from the PROSPER intervention
project and focused on dating couples and their friends in 54 sampled school-cohorts. Hierarchical
logistic regression models examined the associations between friend, partner, and friend-of-
partner substance use and daters’ future drinking and smoking.

Setting—Surveys administered in rural Pennsylvania and Iowa secondary schools.

Participants—744 dating couples.

Measurements—Student participants completed questionnaires that assessed substance use,
background characteristics, and dating and friend nominations. Friend, partner, and friend-of-
partner substance use were assessed at each wave directly from respective reports.

Findings—Consistent with a bridging hypothesis, friends-of-partner drinking had a strong and
independent association with subsequent drunkenness (b=1.44, p<.05) and drinking (b=.67, p<.05)
among daters, and these associations did not vary by gender. A similar association was not
observed for smoking, where partner (b=.74, p<.01) and direct friends (b=1.26, p<.01) smoking
showed strong and significant associations with future smoking, but friends-of-partner smoking
did not (b=−.30, p>.10).

Conclusion—Romantic partner and peer behaviors have substantially different associations with
adolescent drinking and smoking. Intervention efforts aimed at reducing teenage smoking should
be aimed at proximal peer and romantic relationships, whereas interventions of teenage drinking
should also include the wider circle of indirect friends.

INTRODUCTION
The emergence and spread of substance use in adolescent peer networks are salient concerns
of researchers and policy-makers alike. Behaviors such as binge drinking and smoking are
uncommon in early adolescence, yet more than double in prevalence during middle
adolescence and continue to escalate into young adulthood (1, 2). Moreover, the strong links
between these behaviors and negative health outcomes (e.g., drunk driving, dependence, and
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poor physical health) make understanding their diffusion and possible interventions critical
research goals.

In a recently published study, Kreager and Haynie (3) proposed that romantic relationships
offer a key diffusion mechanism for problem drinking in school-based peer networks.
Building on Granovetter’s (4, 5) concept of “weak ties”, the authors argued that romantic
ties likely act as bridges whereby daters become exposed to behaviors of a partner’s friends.
Following this logic, dating would be an important conduit by which drinking attitudes,
opportunities, and techniques travel across peer group boundaries and diffuse in local
networks. Kreager and Haynie (3) tested this bridging hypothesis with couple-level data of
898 adolescent daters from the second wave of the National Longitudinal Study of
Adolescent Health (Add Health). Consistent with expectations, they found that friends-of-
partners’ drinking had strong and independent associations with daters’ problem drinking.

The current research replicates Kreager and Haynie’s (3) study with a more contemporary
sample. Although Add Health continues to be widely used in health and developmental
research, its school-based sample was collected almost fifteen years ago and may not be
representative of current student populations. The current study follows a similar analytical
strategy to Kreager and Haynie (3), but relies on student data of 54 school-cohorts collected
in 2003–4, over a decade after Add Health. It thus tests if the previous results generalize to
the current generation of adolescents.

Smoking, Peers, and Romantic Partners
This study also extends Kreager and Haynie’s (3) analyses by comparing dating and peer
behaviors across two forms of substance use: drinking and smoking. Prior research suggests
that drinking typically has positive associations with peer centrality and status, while
smoking shows null or negative associations with the same measures (6–10). Two studies
did find positive smoking-popularity associations, but did not include drinking in their
analyses (11–12). Additionally, several recent studies of network dynamics have
documented strong peer influence and selection effects for adolescent drinking, but only
peer selection effects for smoking (13–15). Such findings suggest that drinking and smoking
diffuse quite differently in the informal structure of schools. These patterns are likely to be
visible when examining the romantic contexts of substance use.

A related hypothesis concerns potential differences in partner preferences for smoking and
drinking. Do daters who smoke prefer smoking partners more than daters who drink prefer
drinking partners? If smoking is a more visible and less socially accepted behavior than
drinking, adolescents may have stronger partner preferences for smoking than drinking (16).
In addition, segregation of smokers in peer networks would increase the likelihood that a
couple’s friends would have similar smoking behaviors. This should heighten the
importance of direct friendships while reducing the indirect influence from friends-of-
partners. Little is known empirically about the similarities between romantic partners and
their friends at the beginning of relationships. The current study is among the first to
examine the influence of romantic partners and partners’ friends’ on adolescent smoking.

METHODS
Participants

The Promoting School-community-university Partnerships to Enhance Resilience
(PROSPER) study design and sampling procedures have been described in detail elsewhere
(17). Briefly, PROSPER is a community-based substance use prevention program targeted at
two grade cohorts in 28 rural Iowa and Pennsylvania communities from 6th grade to young
adulthood. At each wave, students completed confidential pencil and paper questionnaires
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administered during school hours. The current study uses data from the 8th and 9th grade
waves, when dating questions were introduced and peer network measures were available
for analyses. The surveyed ages (13–15 years old) cover a period of rapid romantic
involvement. By age 15, 40–50% of American adolescents report a current romantic
relationship (18). One school did not agree to participate in the peer network study,
providing a final sample of 27 schools (54 school-cohorts) and 10,000 surveyed students,
with a median age of 13–15 in the sampled waves, 50% female, 81% Caucasian, and 29%
reporting that they received free lunch vouchers, the latter indicating that approximately
one-third of the students came from families with incomes at or below 130 percent of the
poverty level (19).

Beginning in the 8th grade, students were asked to report the name of their “current or most
recent boyfriend or girlfriend, if you had any within the last year.” In the 9th grade, 5804
(41%) students reported dating someone in the prior year and 3162 (31%) reported a current
romantic partner at the time of the survey. Of the current daters, 929 could be matched by
name to a partner in the PROSPER sample, where neither partner had missing data on the
substance use outcomes or primary peer network measures and were both surveyed at the 8th

grade. As our analytical method requires partners to be uniquely identified by gender, 29
homosexual couples were deleted from the sample. A further 156 couples were deleted
because one of the partners was involved in multiple dating relationships, creating between-
couple dependence. Our final sample is 744 9th grade dating couples and 1,488 individual
daters. Less than 5% of the couples had missing data on one or more covariates for either
partner. To maintain statistical power, missing values were imputed into five datasets using
the SPSS v.19.0 multiple imputation procedure.

Measures: outcome variables
The outcomes are 9th grade self-reported drunk, drink, and smoke. The three variables refer
to behavior within the past month of the 9th grade interview. Drunk is assessed from the
item, “During the past month, how many times have you been drunk from drinking wine,
wine coolers, or other liquor?” Similarly, Drink is assessed from the item, “During the past
month, how many times have you had beer, wine, wine coolers, or other liquor?” Finally,
Smoke is assessed from the item, “During the past month, how many times have you
smoked any cigarettes?” Responses for the three items were originally on a Likert scale
ranging from ‘never’ to ‘more than once a week’. Drunk and Smoke were dichotomized
(1=yes, 0=no) to remove extreme positive skew. Table 1 lists descriptive statistics, by
partner gender, for all outcomes and independent variables. Although the male daters are
somewhat more likely to get drunk and drink more than their female partners, there are no
significant gender differences across our dependent measures.

Measures: primary independent variables
Partner Substance Use—Partner Drunk, Drink, and Smoke are assessed using partner-
reported items from the 8th grade survey. The individual items are identical to the 9th grade
survey items outlined above, but refer to use in the month prior to the 8th grade survey.
Partner Drunk and Partner Smoke were dichotomized to reduce skew and maintain similar
metrics to the outcomes.

Peer Substance Use—Friends Drunk, Drink, and Smoke and Friends-of-Partner Drunk,
Drink, and Smoke are assessed using peer-reported items from the 8th grade survey. In each
survey, participants were asked to nominate up to seven friends from the same grade. Taken
together, the nominations allow for the creation of (egocentric) behavioral averages for all
friends who are nominated by, or who nominate, each respondent. These behavioral
averages are constructed for both the respondent’s and his or her partner’s friendships. Items

Kreager et al. Page 3

Addiction. Author manuscript; available in PMC 2014 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



for each behavior are the same as the outcome and partner variables. The items are
dichotomized prior to aggregation, so that each measure captures the percentage of a
respondent’s or partner’s friends who report using each substance in the prior month. In
addition to the behavior measures, we also introduce Network Size for friends and friends-
of-partner networks.

Measures: covariates
Individual Characteristics—We include several participant-level covariates assessed at
the 8th grade into our analyses. Age, White race, and Female gender are straightforward
measures. As religious participation may impact sexual development, peer networks, and
substance use, particularly in rural settings (19), we include a religiosity measure that
distinguishes participants who do or do not attend church at least once a week. Parental
Monitoring asked how often my parents know where I am during the day. Intact Family
identifies participants who live with two parents (biological or stepparents) for most of the
year. Grades captures self-reported school grades, ranging from 1, mostly lower than D’s, to
5, mostly A’s.

Couple Characteristics—Reciprocal identifies couples where both respondents
nominated each other as their most recent dating partner. Note that a lack of reciprocation
may not mean that one partner denies the relationship, as respondents were asked only about
their most recent dating partner and the unreciprocated nomination may result from a more
recent and unobserved dating relationship. 8th Grade Couple captures those couples where at
least one partner reported dating the same partner at 8th and 9th grades. This variable
identifies couples that have been together for an extended period, although it is unknown if
there were between-wave breaks in the relationship.

School Characteristics—Pennsylvania distinguishes Iowa and Pennsylvania schools to
account for potential between-state differences in substance use. Condition identifies schools
that received the 6th grade PROSPER intervention program, a blend of student life skills and
peer-intervention curricula administered in the 6th grade, and a home-based family
strengthening facilitated program (17). We control for the intervention program as it may be
associated with later romantic involvement and substance use behaviors. In addition, we
include several school-level characteristics that may be associated with friendship and/or
romantic ties. Network Transitivity Ratio and Network Centrality are network structure
measures that capture the degree of local clustering in the network and whether the network
is hierarchically organized with central actors having many ties and peripheral actors having
few (21). Proportion Dating captures the percentage of respondents in a school who reported
currently dating at the 9th grade survey. Proportion White is the percentage of a school’s
respondents who self-identify as white race.

Analysis Plan
Our primary hypotheses center on differences in romantic partner and friendship patterns
across drinking and smoking behaviors. We begin by comparing correlations between
partners’ prior drinking and smoking behaviors, controlling for whether the couple was
together in 8th grade. These correlations provide preliminary evidence of partner selection
processes across the three substance use behaviors. We hypothesize that, prior to dating,
partners will be more similar for smoking than the drinking behaviors. We next examine the
stability of each sampled dater’s drinking and smoking behaviors between 8th and 9th

grades. This analysis helps ascertain how much behavioral change remains to be explained
by dating partners or partners’ friends. We also examine school-level differences in
between-friends smoking and drinking correlations at 9th grade, with friendship defined as
the union of sent and received friendship nominations. This provides evidence of network
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segregation for the behaviors in question. For example, a high behavioral correlation
between friends suggests that the behavior is highly clustered in the peer network, rather
than randomly distributed among friends. Our final set of analyses consist of actor-partner
interdependence models (APIMs) (22) of the three substance use outcomes in the sample of
744 heterosexual couples. These analyses approximate the models of Kreager and Haynie
(3) with a more recent sample and the addition of a smoking outcome. Two reviewers
suggested that we use actor-based continuous time methodologies (e.g., SIENA). However,
such methods have not yet been developed for addressing our research question, which
centers on indirect peer influences from one friendship network (friendships) by way of a
second network (dating dyads).

The estimated APIMs are multilevel models with partners at level one and couples at level
two, which allow for the estimation of individual-level effects while accounting for
between-partner dependence. As PROSPER is a school-based sample, school is also added
at level three. Gender uniquely identifies each person in the heterosexual couples and is
coded as −1, for males, and 1, for females, to make the intercept interpretable for the
average dater, regardless of gender (18). Following our initial models, we explore potential
gender differences by repeating the analyses with interactions between gender and our
primary independent variables. We estimate logistic APIMs for two dichotomous outcomes
(drunkenness and smoking) and ordinal logistic APIMs for the ordinal drinking outcome.
See Kreager and Haynie (3) for additional modeling information.

RESULTS
To examine partner selection, behavioral stability, and network segregation for different
substances, Table 2 lists 1) substance use correlations between dating partners at 8th grade,
2) the correlation between 8th grade and 9th grade substance use for each dating individual,
and 3) the school mean differences in substance use friendship segregation at 9th grade.
Controlling for whether the same dating relationship was reported in the 8th and 9th grades,
the between-partner correlation in 8th grade smoking (r=.44, p<.001) is over twice that for
drunkenness (r=.16, p<.05) and four times that for drinking (r=.10, p>.05). This pattern
suggests that partners are much more likely to share smoking than drinking behaviors prior
to dating. There is also evidence that smoking is a more stable behavior over time. The
correlation between respondents 8th and 9th grade smoking prevalence (r=.83, p<.001) is
23% larger than the same correlation for drunk (r=.72, p<.001) and 53% larger than the
same correlation for drink (r=.39, p<.001). Finally, school differences appear in 9th grade
substance use correlations between friends. On average, school friendships are significantly
(p<.001) more likely to be clustered by smoking (mean r=.22) than drunk (mean r=.14) and
drink (mean r=.14). Together, these results provide evidence that partner selection, stability,
and friendship segregation are higher for smoking than drinking behaviors.

Table 3 lists unstandardized coefficients from logistic APIMs of drunk and smoke and
ordinal logistic APIMs of drinking in 9th grade romantic relationships (N=744). Looking
across all of the models, we see several control variables with generally consistent
associations with the three dependent variables. Partner religiosity, parental monitoring, and
grades tend to have significant negative associations with substance use. It is also interesting
that friendship network size (introduced in Model 2) is positively associated with substance
use, significant for drinking and smoking, suggesting a positive correlation between
substance use and network popularity. Coefficients for the primary independent variables,
however, appear quite different across the drinking and smoking outcomes. In the first
models for each outcome, partner’s behavior appears a much larger correlate of smoking
than of drinking. Partner’s drunkenness and drinking do not have significant associations
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with the drinking outcomes, but partner smoking has a strong and persistent association with
9th grade smoking prevalence.

Model 2 adds friend and friend-of-partner behavior to the substance use equations.
Consistent with Kreager and Haynie (3), friend-of-partner behavior shows strong and
significant associations with the drinking outcomes, net of friend and partner behavior
estimates. In contrast to the prior study, however, the friend-of-partner coefficients are not
larger than the friend coefficients. Also consistent with Kreager and Haynie (3), the
introduction of prior drunkenness and drinking behaviors in Model 3 attenuate more of the
friend than the friend-of-partner coefficients. Prior drunkenness attenuates approximately
35% of the friend drunk coefficient, but only 18% of the friend-of-partner drunk coefficient.
Similarly, prior drinking attenuates approximately 43% of the prior drink coefficient, but
only 16% of the friend-of-partner drink coefficient. These results suggest that prior drinking
behavior is more likely to directly connect daters with drinking friends (i.e., selection) than
connect them indirectly with drinking peers through a partner.

In contrast to the drinking outcomes, friend-of-partner behavior has a nonsignificant
association with smoking, net of other covariates. Indeed, with the introduction of the lagged
dependent variable (Model 3), the association between friend-of-partner and respondent
smoking becomes negative. These results provide no evidence of the bridging hypothesis for
smoking, in that the smoking behaviors of indirect friends through a partner have no
association with a dater’s future smoking.

We also examined possible gender moderation by including interaction terms between
gender and our primary independent variables. Table 4 lists coefficients and standard errors
for the interaction terms, by substance use outcome. Overall, and consistent with Kreager
and Haynie (3), friend-of-partner behavior tends to be a weaker correlate of substance use
for girls than boys, and this pattern is reversed for friend behavior. However, none of the
interactions is significant, so we make no strong conclusions from these patterns.

DISCUSSION
This study replicated the work of Kreager and Haynie (3) by examining peer behavior and
substance use in a sample of adolescent dating couples. Kreager and Haynie (3) argued that
dating is likely to create a network bridge whereby daters are exposed to the behaviors of
new peers through romantic partners. They asserted that, because friends-of-partners are
potentially unlike daters, and there is incentive to create friendships with a partner’s friends,
influence from these indirect ties is likely. Central aims of the current study were to test this
bridging hypothesis in a recent adolescent sample and for drinking and smoking behaviors.
For the latter, we hypothesized that greater partner selection, behavioral stability, and
network segregation for smoking than drinking may alter behavioral diffusion processes
from romantic relationships.

Correlational analyses suggested strong differences between smoking and drinking social
processes. Romantic partners were more similar in their prior smoking than drinking,
suggesting greater partner selection for the former; daters were more stable in their smoking
than drinking between waves; and school friendship networks were more highly clustered by
smoking than drinking behaviors. Together, these results suggest that smokers are more
likely than drinkers to date one another, and that there is lower likelihood that dating will
connect smokers, relative to drinkers, to dissimilar friends. In other words, dating and
friendship networks appear more homophilous for smoking than drinking behaviors. It is
therefore less likely that dating serves as a network bridge to new friends with differential
smoking behaviors or opportunities than for drinking.
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The APIMs of drinking and smoking test the bridging hypothesis for the two substances. For
the drinking outcomes, the similarity to Kreager and Haynie’s (3) Add Health results builds
confidence in bridging as a drinking diffusion mechanism. It should be noted, however, that
the influence from friends-of-partner drinking appears smaller in the current analyses than in
Kreager and Haynie (3), and not significantly larger than the coefficients for direct friends.
A possible explanation for this difference is the shorter time span between the network
measures and the outcomes in the PROSPER study (12 months) than Add Health (18
months). The closer temporal relation of the friendship measures to the outcomes increases
the likelihood that partners will share friends and reduce bridging processes. Further
research should explore the dynamic nature of dating and overlapping friendship networks.

The models of smoking showed no significant association between friend-of-partner
smoking and dater smoking, failing to support the bridging hypothesis for this behavior.
Instead, partner and direct friend smoking were strongly correlated with daters’ smoking,
suggesting that peer influence for smoking is likely to stem from more proximal social ties.
This is consistent with the idea that smoking homophily leaves little room for influence from
indirect peer contacts.

Two limitations qualify this study’s findings. First, the sample consists of adolescents living
in rural Iowa and Pennsylvania communities, limiting our ability to generalize findings to
the national adolescent population. Unfortunately, little is known about how the experience
and interpretation of romantic relationships differs for youth growing up in a rural compared
to suburban or urban communities. On the one hand, there is likely to be a smaller pool of
potential romantic partners in rural locations. On the other hand, dating and romantic
involvement may be of greater importance in rural locations as there is less competition
from other activities compared to more urban settings where opportunities to pursue a
multitude of interests is possible. We are encouraged, however, by the replication of
drinking results from Kreager and Haynie’s (3) results with a nationally representative
sample. Moreover, PROSPER’s recency builds our confidence that the observed bridging
pattern for drinking extends across time and continues to operate in adolescent peer
networks. Second, the sample consists of dating couples where both partners are within the
same school and grade cohort. We are thus unable to observe several dating subpopulations
of considerable interest, including partners who are older/younger or out of school. Again,
we are heartened by the similarity of the current results with those of Kreager and Haynie
(3), which relied on a sample with greater age variation and covered all middle and high
school grades. In both cases, however, out-of-school partners are omitted and these may be
of most interest for access to substance use opportunities and other high-risk behaviors. To
gain leverage on this issue, we compared variable descriptive statistics across sampled and
unsampled PROSPER daters (Appendix). As can be seen, our sample of in-grade daters is
generally more conventional and advantaged than is the group of unsampled daters. We are
therefore cautious in generalizing our results to other dating populations. Future research
should test our hypotheses among other dating couples, including out-of-school partnerships
and age-asymmetrical couples.

This study’s findings have intervention implications. The segregation of smokers in peer
networks suggests intervention strategies aimed specifically at smoking groups and couples.
In addition, the strong stability in smoking behaviors highlights the importance of
preventing adolescent smoking initiation. Smoking partners and peers appear ideal
intervention contexts. As drinking is more evenly distributed in peer networks than smoking,
drinking interventions aimed at the broader peer structure may be more effective than
targeting specific drinking groups. Such interventions could also profit by reducing the
correlation between drinking and peer status, as has been demonstrated in evaluations of the
PROSPER intervention study (24).
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Appendix

Comparisons across Sampled and Unsampled Daters

Sampled Daters
(N=1488) test

Unsampled Daters
(N= 2477)

Variables (Wave 4 – 8th Grade) Mean(%) p-value Mean(%)

Drunk .08 *** .11

Drink 1.38 *** 1.46

Smoke .08 *** .13

Male .50 *** .46

White .85 * .81

Religiosity 4.92 *** 4.73

Free Lunch .20 *** .28

Parental Monitoring 1.52 *** 1.59

Intact Family .81 ** .77

Grades 4.16 *** 4.02

Friends' Drunk .10 *** .11

Friends' Drink .26 *** .28

Friends' Smoke .10 *** .13

Network Size 7.01 *** 6.23

*
p<.05,

**
p<.01,

***
p<.001 (two-tailed)

NOTE: t-tests for ordinal and continuous variables and chi-square tests for binary variables
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Table 4

Gender Interactions

N=1488 persons, 744 couples, 54 schools

Drunk Drink Smoke

Model 3 (Table 2) results with interactions:
Coef.

(Robust SE)
Coef.

(Robust SE)
Coef.

(Robust SE)

Female × Partners' Behavior .12 .04 .04

(.25) (.08) (.40)

Female × Friends' Behavior .70 .08 .38

(.57) (.24) (.63)

Female × Friends'-of-Partner Behavior −.73 −.12 −.86

(.46) (.24) (.70)

*
p<.05,

**
p<.01,

***
p<.001 (two-tailed)
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