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Abstract Adolescents’ friendships with other-sex peers

serve important developmental functions, but they may

also facilitate engagement in problem behavior. This study

examines the unique contributions of other-sex friendships

and friends’ behavior to alcohol use, smoking, and initia-

tion of sexual intercourse among late adolescent girls and

boys. A total of 320 adolescents (53% girls; 33% racial/

ethnic minorities) provided sociometric nominations of

friendships annually in grades 10–12. Friendship networks

were derived using social network analysis in each grade.

Adolescents and their friends also reported on their alcohol

use, smoking, and sexual debut at each assessment. After

controlling for demographics, previous problem behavior,

and friends’ behavior, other-sex friendships in 10th grade

were associated with initiation of smoking among girls

over the following year, and other-sex friendships in 11th

grade were linked with lower levels of subsequent alcohol

use among boys. Additionally, friends’ smoking and sexual

experience in 10th grade predicted the same behaviors for

all adolescents over the following year. Other-sex friend-

ships thus appear to serve as a risk context for adolescent

girls’ smoking and a protective context for adolescent

boys’ drinking. Promoting mixed-gender activities and

friendships among older high school students may be

helpful in reducing males’ alcohol use, but may need to

incorporate additional components to prevent increases in

females’ smoking.

Keywords Peer influence � Other-sex friendships �
Alcohol use � Smoking � Sexual debut

Introduction

Middle and late adolescence is a developmental period

in which many youth initiate and/or escalate alcohol

use, cigarette smoking, and sexual activity. For instance,

national surveys show an increase from 39 to 72% for

lifetime alcohol use, 18–55% for drunkenness, and 21–45%

for cigarette smoking between ages 14 and 18 (Johnston

et al. 2009). Likewise, lifetime rates of sexual intercourse

increase from 27 to 66% and rates of recent (in last

3 months) intercourse increase from 18 to 57% between 15

and 18 years of age (Centers for Disease Control and

Prevention 2008). Thus, this is a key developmental period

for the study of risk and protective factors related to the

initiation and escalation of health risk behaviors.

One of the strongest risk factors for adolescent sub-

stance use and sexual activity is friends’ behavior

(Ellickson et al. 2008; Henry et al. 2007; Stice et al. 1998;

Urberg et al. 1997). Besides friends’ behavior, recent

studies implicate the sex composition of adolescents’ peer

networks in the development of some problem behaviors.

Specifically, friendships with other-sex peers are related to

earlier sexual intercourse (Billari and Mencarini 2003) and

higher antisocial activity, especially among girls (Arndorfer

and Stormshak 2008; Haynie et al. 2007). However,
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because boys exhibit higher levels of antisocial behavior

and earlier initiation of sexual intercourse than girls

(Centers for Disease Control and Prevention 2008), it is not

clear whether other-sex friends exert negative influences on

adolescent girls because of their gender or behavior. To

clarify the respective roles of these friends’ characteristics,

this study examines the prospective contributions of sex

composition and behavior of friendship networks to ciga-

rette and alcohol use, as well as sexual debut among ado-

lescent boys and girls.

Other-Sex Friendships and Their Relationship

to Problem Behavior

Segregation by sex is a well-characterized feature of

friendships that emerges in early childhood (LaFreniere

et al. 1984) and is evident throughout the life span (Mehta

and Strough 2009) and across different cultures (Maccoby

1998). Although most preadolescent friendships are with

same-sex peers, the number of other-sex friendships

increases throughout adolescence (Poulin and Pedersen

2007). However, the features of other-sex friendships vary

by gender. Adolescent girls report having more other-sex

friends than boys, and their other-sex friendships are more

likely to occur outside of school and with older peers.

These gender differences emerge early in adolescence and

increase over time (Poulin and Pedersen 2007). Although

youth conceptualize other-sex friendships as clearly dis-

tinct from romantic relationships (Connolly et al. 1999),

cross-sex friendships have long been considered an

important developmental step toward heterosexual dating

(Dunphy 1963). In mixed-sex groups, adolescents learn

how to relate to the other sex, leading to lower anxiety in

social and dating heterosexual situations (LaGreca and

Mackey 2007) and greater subsequent engagement in

romantic relationships (Connolly et al. 2000). Other-sex

friendships thus fulfill several important developmental

functions, such as learning to communicate with the other

sex and gaining confidence in such interactions, providing

emotional support, and facilitating the development of

one’s gender identity (Sippola 1999).

These positive functions of other-sex friendships not-

withstanding, recent literature also links such friendships

with negative behaviors, such as earlier sexual intercourse,

higher alcohol use, and antisocial activity. Specifically,

college students who retrospectively reported having

opposite-sex friends in adolescence also reported earlier

engagement in sexual intercourse (Billari and Mencarini

2003). The findings were significant for both sexes, but the

effects were stronger for males than females. Another study

addressing substance use (Dick et al. 2007) found that

adolescent twins with other-sex friends were 3 times more

likely to report using alcohol than those with only same-sex

friends. Finally, several studies examined concurrent or

prospective effects of having opposite-sex friends on ado-

lescents’ antisocial behavior. Poulin and Pedersen (2007)

reported that girls who were more antisocial in 6th grade

had more male friends in grades 6 through 10, but there

was no relationship between boys’ antisocial behavior and

other-sex friendships. Similarly, Arndorfer and Stormshak

(2008) found that nominating an opposite-sex peer as one

of three best friends was associated with concurrent anti-

social behavior for girls, but not boys, in 6th grade.

Although these concurrent associations did not emerge in

7th or 8th grade, nominating an opposite-sex best friend in

6th and 8th grade predicted subsequent antisocial behavior.

Using the large sample of 11–19 year-old adolescents in

the Add Health study, Haynie et al. (2007) found that the

proportion of other-sex friends (defined as peers who either

received or gave a friendship nomination to the target

adolescent) at baseline was associated with an increased

risk of subsequent violent behavior for girls, but decreased

risk of violence for boys. These findings held even after

adjusting for adolescents’ previous violent behavior,

friends’ self-reported violence, and demographic covari-

ates. Additional analyses revealed that, for girls, other-sex

friendships were linked with higher violence only when the

friends reported higher levels of violent behavior. These

results indicated that, for girls, friendships with violent

boys were associated with increased violence over time,

but friendships with non-violent boys were not. For boys,

friendships with girls were protective, translating into

lower levels of violence regardless of the girls’ violent

behavior. However, the girls in this study reported very low

rates of violence overall, so the results may not generalize

to problem behaviors that are more common among

females. Altogether, this literature suggests that other-sex

friendships are associated with problem behaviors in ado-

lescence and that these relationships may vary by sex.

Alternative Explanations of Other-Sex Friendship

Effects

However, it is not clear whether other-sex friendships

actually contribute to problem behavior. Many of the above

cited studies used a cross-sectional design (or a prospective

design without controlling for adolescents’ previous prob-

lem behavior), from which the directionality of the rela-

tionship between other-sex friendships and problem

behavior cannot be determined. For instance, it is possible

that adolescents who are more sexually experienced or who

use substances are more likely to develop other-sex

friendships, or that both problem behaviors and other-sex

friendships result from other common causes. Another

major limitation of much of this literature is assessing the

effects of other-sex friendships without accounting for
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friends’ behavior. In particular, because boys tend to have

higher rates of many problem behaviors than girls

(including violence, substance use, and sexual behaviors;

Centers for Disease Control and Prevention 2008), any

detrimental effects from opposite-sex friendships for girls

may be the result of the boys’ greater problem behavior,

but not their gender. Thus, a more rigorous investigation of

the role of other-sex friendships in the development of

problem behavior needs to include a prospective design

that controls for adolescents’ previous behavior, as well as

friends’ behavior. When both friends’ gender and behavior

are considered simultaneously, several hypotheses can be

generated about their roles in adolescents’ problem

behavior. In particular, we focus on substance use and

sexual debut, which are the outcome behaviors examined in

this study.

Other-Sex Friendships May Lead Directly to Problem

Behaviors

The most straightforward hypothesis is that friendships

with other-sex peers are directly responsible for increased

substance use and/or initiation of sexual intercourse. Given

the consensus in the literature that the primary functions of

mixed-sex friendship groups are to provide access to

potential romantic partners and to develop interpersonal

skills that would facilitate heterosexual romantic relation-

ships (Connolly et al. 2000; Sippola 1999), it appears likely

that other-sex friendships may lead directly to dating and in

turn to sexual intercourse. Indeed, mixed-sex friendships

increase the likelihood of heterosexual dating (Connolly

et al. 2000), and dating is a strong risk factor for initiation

of sexual intercourse among both adolescent males and

females (Miller et al. 1997).

Although the association may be more tenuous, other-

sex friendships could also lead directly to increased sub-

stance use among adolescents. If adolescents viewed the

use of alcohol and tobacco as common, desirable and

appealing to the other-sex, they may initiate or escalate

substance use to impress and be liked by other-sex friends.

It is notable that adolescents typically overestimate the

prevalence of substance use among their peers (Page et al.

2002). Although little research has addressed substance use

norms and expectations for the other sex, a recent study

with college students showed that females overestimate the

amount of alcohol males want their female friends and

partners to drink; importantly, this overestimation con-

tributed to higher levels of drinking among these young

women (LaBrie et al. 2009). Similarly, perceived other-sex

drinking norms predicted college students’ alcohol use

beyond same-sex norms (Thombs et al. 2005). Another

potential pathway explaining increased substance use

among those with opposite-sex friends could be the use of

tobacco and alcohol to reduce anxiety associated with

heterosexual interactions, such as at mixed-sex parties and

gatherings. Thus, other-sex friendships may facilitate sex-

ual debut through increased opportunities for dating, and

they may contribute to substance use through biased per-

ceptions of other-sex norms and expectations regarding

substance use, as well as through anxiety reduction

motives.

Friends’ Behavior, but not Sex, May Lead to Problem

Behavior

A second possibility is that friends’ behavior is primarily

responsible for problem behavior, regardless of the friends’

gender. A large literature demonstrates peer influences on

both substance use and sexual behavior (e.g. Ellickson

et al. 2008; Henry et al. 2007; Stice et al. 1998; Urberg

et al. 1997). However, because late adolescent males are

more likely to drink alcohol, smoke, and have initiated

sexual intercourse than females (Centers for Disease

Control and Prevention 2008), girls’ friendships with boys

may be more likely to facilitate these behaviors due to

boys’ greater experience with these behaviors.

One Gender May be More Susceptible to Peer Influence

Another possibility is that girls may be more susceptible to

peer influence in general (i.e., from both same-sex and

other-sex friends), which may also contribute to findings of

stronger negative peer influence from other-sex friendships

for girls. Girls’ greater susceptibility to peer influence

could be explained by their higher quality of friendships

(e.g., intimacy, closeness, and caring; see Zarbatany et al.

2000) that generally seems to amplify friends’ influence on

substance use (Urberg et al. 2003). However, it should be

noted that existing findings on sex differences in suscep-

tibility to peer influence are mixed, with some studies not

finding sex differences (Fuemmeler et al. 2002; Urberg

et al. 2003) and others reporting increased susceptibility for

either girls (Dick et al. 2007) or boys (Crosnoe et al. 2002).

The Behavior of Other-Sex Versus Same-Sex Friends

May be More Influential

It is also possible that the behavior of other-sex friends is

more influential than the behavior of same-sex friends. In

other words, it is not the mere presence of other-sex friends

or friends’ behavior, but rather the combination of those

peers’ behavior and opposite-sex status. Behavior of other-

sex friends might be more influential if these friendships

are valued more than same-sex relationships (e.g., they

convey higher status in the peer group), making adoles-

cents more willing to adjust their behavior to become more
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similar to their friends in order to maintain these important

relationships. Consistent with this hypothesis, friends’

alcohol use was more strongly associated with adolescents’

own drinking for those reporting having some other-sex

friends in the Finnish twin study (Dick et al. 2007).

The Behavior of Other-Sex Versus Same-Sex Friends May

be More Influential, but Only for One Gender

For some outcomes, girls (but not boys) may be more

susceptible to the behavior of other-sex friends compared

to the behavior of same-sex friends. Girls’ greater sus-

ceptibility to other-sex friends’ behavior has been demon-

strated for violence (Haynie et al. 2007). However, given

recent evidence suggesting greater propensity of girls to

alter their behavior in cross-sex friendships compared with

boys (McDougall and Hymel 2007), it may extend to other

domains as well. This greater susceptibility to other-sex

behavioral influences among girls could be explained by

multiple mechanisms, including greater desire for other-sex

friendships, better developed interpersonal skills and

understanding of the other sex’s preferences, or greater

willingness or ability to modify own behavior (Rose 2007).

Peer Influences May Vary with Development

The influence of other-sex friendships may be further

modified by developmental factors. Perhaps due to greater

maturity and more strongly established self-identity, self-

reported resistance to peer influence increases from middle

to late adolescence (Steinberg and Monahan 2007). Like-

wise, self-reported susceptibility to peer influence gener-

ally increases in early to middle adolescence and then

decreases in late adolescence (Berndt 1979). However,

studies that examined developmental differences in the

actual effects of peer behavior have not always confirmed

these self-report trends. For instance, one study found no

differences in peer influences on adolescent smoking

between 6th and 11th grade (Chassin et al. 1986). In

another investigation, the proportion of friends who

smoked had a stronger effect on adolescents’ smoking in

11th than in 8th grade, suggesting a stronger, not weaker

effect of peer behavior in later adolescence (Urberg et al.

1991). Thus, although some literature suggests that same-

sex and other-sex friends and friendships may become

more influential as adolescents progress through the high

school years, other developmental trends may also occur.

In summary, existing literature suggests that other-sex

friendships may increase adolescents’ problem behavior,

but the relative roles of friends’ behavior, friends’ gender,

and adolescents’ own gender have not been clarified. Given

the scarcity of controlled longitudinal studies, the direc-

tionality of the associations is also unclear. Finally, many

studies relied on adolescents’ self-reports of all variables

(own behavior, friends’ behavior, and friends’ sex) with the

possibility that some results are caused or inflated by

shared method variance. Therefore, in order to determine

whether other-sex friendships truly contribute to adoles-

cents’ problem behavior, it is essential to utilize a longi-

tudinal design with multi-informant data, and to account in

analyses for previous levels of problem behavior, as well as

direct and interactive effects of friends’ gender, friends’

behavior, and adolescents’ gender.

Goals of the Present Study

This investigation examines the effects of other-sex

friendships on adolescents’ alcohol and tobacco use and

sexual debut in late adolescence. Consistent with existing

literature on adolescent peer relationships, we conceptual-

ize friendship influence as present within friendship groups

or cliques, defined as cohesive groups of youth who reg-

ularly interact with each other (Urberg et al. 1995). To

address limitations common in prior research, the current

study utilizes multiple informants and a prospective design,

and evaluates the unique and interactive contributions of

the sex composition of the friendship group, friends’

behavior, and adolescents’ own sex on changes in sub-

stance use and sexual debut over two one-year periods,

from 10th to 11th grade and from 11th to 12th grade. Based

on the literature reviewed above, we hypothesize that

both friends’ behavior and opposite-sex friendships will

uniquely contribute to the initiation of sexual intercourse,

that friends’ behavior will be a strong predictor of ado-

lescents’ alcohol and tobacco use, that the effects of peer

behavior on both substance use and sexual debut will be

magnified by the presence of other-sex friends, and that

peer influence effects may be stronger when predicting

from 10th grade to 11th grade than from 11th to 12th grade.

Methods

Participants and Procedures

Participants were 320 adolescents enrolled in a larger study

of social and academic development of youth. The sample

included 171 (53%) girls; 67% Caucasians, 19% African

Americans, 12% Hispanics, and 2% students of other eth-

nic origin. The study was conducted in a public school

district in a mid-sized town in the Northeast of the U.S. The

present report includes data collected in three successive

years (2002–2004) from a cohort of adolescents attending

the same grade in one high school as they progressed from

10th to 12th grade (approximate ages 16–18). The numbers
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of participating students were 363, 368, and 307 out of 543,

528, and 479 students officially listed in grades 10, 11, and

12, respectively. Participation rates thus ranged from 64 to

67% across the 3 years. However, because the analyses

used listwise deletion of cases with missing data, partici-

pants who did not have complete data for all variables used

in a given analysis were excluded from that analysis. The

number of cases used in individual analyses thus ranged

from 120 to 228. A total of 320 adolescents were used in

one or more analyses.

Main reasons for attrition were not being officially listed

on the class roster in two consecutive years (e.g., due to

moving to another school or dropping out; 11% from grade

10 to 11, 21% from grade 11 to 12); not participating in

two consecutive years due to absences, recent move or

drop-out, or refusal (20 and 27%); not providing informa-

tion about own substance use or sexual behavior (0–2%);

not being a member of a friendship group (6% in grade 10;

36% in grade 11); and missing information on friends’

behavior (4%). The analytic sample (N = 320) did not

differ from excluded cases in gender composition but

comprised fewer racial/ethnic minorities. Each data col-

lection was conducted in the spring to ensure sufficient

familiarity of students with one another in order to yield

valid and reliable sociometric data. Adolescents completed

group-administered peer nomination and self-report forms

in their classrooms. Identical measures were used at each

data collection wave.

Measures

Alcohol Use

Adolescents’ alcohol use was measured with two self-

report items indicating the frequency of alcohol use (‘‘at

least one drink of alcohol’’) and binge drinking (‘‘5 or more

drinks of alcohol in a row’’) in the last 30 days. Both items

were rated on 7-point scales ranging from ‘0’ to ‘30 days’

for drinking and ‘0’ to ‘20 or more days’ for binge

drinking. The two items were averaged within each grade.

Combining the frequency of use with the frequency of

binge drinking is a commonly used measure of adolescent

substance use (e.g., Wills et al. 1998). Using the average

was supported by strong correlations between the two items

(r’s = .74–.81, p \ .001, across grades 10–12), and their

nearly identical standard deviations within each wave.

Smoking

Adolescents’ smoking was assessed with one dichotomous

item asking adolescents whether they ever tried cigarette

smoking.

Sexual Debut

One dichotomous item assessed adolescent self-report of

ever having sexual intercourse.

Proportion of Other-Sex Friends

As a part of the sociometric nominations, adolescents were

asked to nominate their best friends within the entire grade.

Students could nominate as many best friends as they liked;

both same-sex and other-sex nominations were allowed.

Friendship groups were derived using UCINET 6 (Borgatti

et al. 2002) and the block modeling techniques therein. The

friendship groups were defined as groups of two or more

students connected by one or more reciprocal friendship

nominations. Dyads are groups in which both students

nominated each other as friends. Groups of three include a

dyad in which at least one person is reciprocally connected

to another person. Groups of four are dyads where both

people are reciprocally connected to other students, who

may or may not be connected to others in the group. So,

each friendship group has at least one dyad and all other

connections must adhere to the principle of transitivity.

Transitivity refers to the probability that if two people are

friends and one of them is friends with a third person, then

it is likely that the third person is a part of the larger

friendship group. Thus, no student is more than one reci-

procal tie from any other student in the friendship group.

This method has been used successfully in previous peer

relations studies (e.g., Espelage et al. 2003). Friendship

groups ranged in size from 2 to 9–11 peers across the three

grades. For each adolescent, we then computed the pro-

portion of his or her friends who were of opposite-sex.

Friends’ Alcohol Use

Using the friendship groups described above, we computed

the average of the friends’ self-reported alcohol use scores

described above under ‘‘Alcohol use’’.

Friends’ Smoking

Friends’ smoking was computed as the proportion of

friends who reported ever smoking, using each friend’s

self-report of lifetime smoking described above under

‘‘Smoking’’.

Friends’ Sexual Initiation

Friends’ sexual initiation was computed as the proportion

of friends who reported ever having sexual intercourse

using one item described above under ‘‘Sexual debut’’.
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Results

Descriptive statistics for adolescents and their friendship

groups are reported in Table 1; because of hypothesized

sex differences, all descriptives are presented separately for

males and females. As expected, adolescents’ average

levels of alcohol use and lifetime prevalence of cigarette

smoking and sexual debut generally increased from 10th to

12th grade, with the exception of somewhat lower rate of

cigarette smoking in Grade 11 than in Grade 10. Average

clique sizes generally decreased across the 3 years, while

the proportion of other-sex clique members increased from

10th to 11th grade and then decreased in 12th grade. In

contrast to individual substance use, clique members’

average alcohol use and smoking were the highest in

Grade 10.

Correlations among all variables are listed in Table 2.

The temporal stability of most constructs was low, sug-

gesting substantial developmental changes in individual

behavior and the composition of friendship groups over the

three-year period. Cross-sectional correlations indicated

generally positive significant relationships among the three

problem behaviors (alcohol use, smoking, sexual debut) at

both the individual and friendship group levels. Interest-

ingly, individual problem behavior was significantly rela-

ted to friends’ problem behavior primarily in Grade 10; in

the later grades, only individual and friends’ alcohol use

were significantly correlated at Grade 11.

The main research questions were addressed with mul-

tiple regressions for alcohol use and logistic regressions for

the dichotomously coded smoking and sexual debut. Grade

11 outcomes were modeled as a function of variables

assessed in Grade 10; Grade 11 variables predicted out-

comes in Grade 12. All analyses controlled for racial/ethnic

minority status and the level or presence of the same

problem behavior in the previous year. Because continuity

in behavior was modeled, the analyses evaluated the effects

of other predictors on changes in the target behavior over

the 1 year period. The main predictors of interest included

the proportion of other-sex friends, friends’ problem

behavior, sex of the adolescent, and all their interactions.

The main effects tested whether having other-sex friends,

friends’ problem behavior, or being male versus female

contributed to alcohol use, smoking initiation, or sexual

debut over the following year. The 2-way interactions of

other-sex friends and friends’ problem behavior evaluated

the hypothesis that friends’ behavior is more influential in

the context of mixed-sex friendship groups than in same-

sex groups. The 2-way interactions between other-sex

friends and gender tested whether having opposite-sex

friends predicts problem behavior differently for males and

females. The 2-way interactions between gender and

friends’ behavior evaluated the hypothesis that one gender

is more susceptible to the influence of friends’ behavior

(regardless of the friends’ sex) than the other. Finally, the

3-way interaction tested the most complex possibility that

the behavior of other-sex friends is more influential than

behavior of same-sex friends, but only (or more so) for one

gender. All predictors were centered prior to computing the

interaction terms to reduce problems with collinearity, and

significant interactions were followed by simple slope

analyses (Aiken and West 1991).

The results are shown in Table 3 for alcohol and Table 4

for smoking and initiation of sexual intercourse. Alcohol

use in Grade 11 was marginally predicted by an interaction

between other-sex friends and friends’ alcohol use; the

positive coefficient suggests that friends’ alcohol use may

more strongly predict higher levels of individual drinking

in mixed-sex friendship groups than in same-sex cliques. A

different interaction, between other-sex friends and ado-

lescents’ sex, emerged in predicting alcohol use in Grade

12. Follow-up simple slopes analyses revealed that the

Table 1 Descriptive statistics for individuals by grade

Grade 10 Grade 11 Grade 12

Males Females Males Females Males Females

Alcohol usea, M (SD) .60 (1.13) .47 (.93) .60 (1.07) .61 (1.01) .75 (1.16) .71 (1.16)

Ever smoked (%) 45 47 43 43 50 48

Ever had sex (%) 26 32 51 50 53 54

Member of a mixed-sex cliqueb (%) 31 30 76 65 40 36

Clique size, M (SD) 3.8 (1.6) 4.1 (1.7) 3.7 (1.8) 3.3 (1.6) 3.4 (1.7) 3.3 (1.6)

Proportion of other-sex friendsb, M (SD) .16 (.29) .12 (.21) .59 (.41) .48 (.42) .20 (.29) .16 (.24)

Friends’ alcohol use, M (SD) 1.40 (.94) 1.21 (.96) .71 (.82) .57 (.81) 1.15 (1.25) .97 (1.07)

Friends’ smoking, M (SD) .53 (.37) .51 (.37) .49 (.38) .46 (.40) .40 (.35) .48 (.39)

Friends ever had sex, M (SD) .28 (.35) .30 (.37) .37 (.33) .38 (.39) .56 (.35) .44 (.39)

a Possible range 0 = ‘‘no use’’ to 6 = ‘‘drank everyday/binge drank 20 or more days’’ in the last 30 days; b Out of all students who were

members of a clique
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proportion of other-sex friends was negatively related to

subsequent alcohol use among males (b = -.28, p \ .05),

but unrelated to later alcohol use among females (b = .13,

p = .31) (see Fig. 1).

Grade 11 smoking was uniquely predicted by a number

of Grade 10 variables. The odds ratios presented in Table 4

can be interpreted in the following way: Adolescents who

reported smoking in Grade 10 were 4.87 times more likely

to report ever smoking the following year, compared with

adolescents who did not smoke; racial/ethnic minorities

were 3.57 times more likely to initiate smoking between

the two assessments compared with Caucasians; youth who

had only smoking friends in 10th grade were 4.49 times

more likely to start smoking during the following year

than peers with no smoking friends; and those who only

had other-sex friends (and no same-sex friends) were

6.64 times more likely to start smoking than those with

only same-sex friends. However, the last effect was further

qualified by an interaction between other-sex friends and

adolescent sex. Follow-up analyses indicated that the pro-

portion of other-sex friends positively predicted subsequent

smoking for girls, B = 3.41, OR = 30.39, p \ .01, but was

unrelated to smoking in boys, B = .37, OR = 1.45,

p = .68 (see Fig. 1). Girls whose friends were all boys

were 30.39 times more likely to start smoking, and girls

whose friends were evenly split between boys and girls

were 5.50 times more likely to start smoking than girls who

did not have any male friends. In contrast to these results,

reports of ever smoking the following year (in Grade 12)

were not uniquely predicted by any Grade 11 variables.

Likewise, initiation of sexual intercourse between

Grades 11 and 12 was not uniquely predicted by any

variables measured in the previous year. However, initia-

tion of sexual intercourse between Grades 10 and 11 was

predicted by several Grade 10 variables. Racial/ethnic

minorities were 69% less likely to initiate sexual inter-

course during that year than Caucasian students, and youth

whose friends all reported having had sex in Grade 10 were

2.61 times more likely to initiate sexual intercourse during

the year. No effects involving other-sex friends reached

significance.

Discussion

Previous research has shown that the number of other-sex

friendships increases in adolescence and that, particularly

for girls, these friendships are related to a number of

problem behaviors, including substance use, antisocial

behavior, and earlier sexual debut (Billari and Mencarini

2003; Dick et al. 2007; Haynie et al. 2007; Poulin and

Pedersen 2007). However, existing research has not clari-

fied whether other-sex friendships contribute to changes in

problem behavior over time, and whether the effects of

other-sex friendships cannot be better explained by greater

problem behavior of these friends. This study utilized a

prospective design and multiple informants to tease apart

the roles of other-sex friendships, friends’ behavior, and

adolescents’ gender in alcohol use, smoking initiation, and

sexual debut between 10th and 12th grades in high school.

The main findings revealed that, after controlling for

previous levels of adolescents’ behavior, sex, and racial/

ethnic minority status, friendships with other-sex peers

predicted girls’ initiation of smoking between grades 10

and 11, and lower level of boys’ alcohol use in grade 12.

Regardless of friends’ or the adolescent’s own sex,

friendships with peers who ever smoked were also asso-

ciated with the initiation of smoking between grades 10 and

11, and friendships with peers who had sexual intercourse

increased the likelihood of sexual debut between grades 10

and 11. In contrast, friends’ recent alcohol use in 10th or

11th grade was not related to a level of recent alcohol use

reported by adolescents a year later. As expected, the

majority of peer influence effects emerged earlier, from

10th to 11th grade, than later, from 11th to 12th grade.

The most novel contribution of this study is the dem-

onstration of other-sex friendship influences on problem

behaviors. Specifically, 16–17 year-old girls whose

friendship groups included a greater proportion of boys

were more likely to start smoking, even after adjusting for

the friends’ lifetime smoking status and other covariates. It

is possible that adolescent girls perceive smoking as

desirable and appealing to their male friends, and thus are

Table 3 Multiple regression results predicting changes in individual

alcohol use from other-sex friendships, friends’ alcohol use, and

gender

Predictor Alcohol use Alcohol use

Grade 11 Grade 12

b b

Alcohol use previous year .01 -.09

Racial/ethnic minority -.04 .06

Female .06 .05

Other-sex friends .09 -.07

Friends’ alcohol use -.05 .02

Other-sex friends 9 female .00 .20*

Friends’ alcohol use 9 female -.03 .01

Other-sex friends 9 friends’

alcohol use

.15? .06

Other-sex friends 9 friends’

alcohol use 9 female

.03 .07

Model F F(9,186) = .78 F(9,120) = 1.00

Total R2 .04 .07

All predictors were assessed a year before the outcome. ? p \ .10;

* p \ .05
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more likely to initiate smoking to gain their approval.

Although no literature has examined this hypothesis

directly, multiple studies document the importance of

perceived friends’ norms for smoking in adolescence

(Carvajal et al. 2000; Epstein et al. 2007). A recent study

with college students identified perceived approval of

smoking by romantic partners as a stronger predictor of

smoking than friends’ norms (Etcheverry and Agnew

2008), suggesting that perceived approval of smoking by

male friends may be especially important to the extent that

these friends are viewed as potential romantic partners.

Similarly, if girls who are friends with boys are the ones

more interested in romantic relationships, these girls may

be more likely to start smoking as a way of attracting male

partners.

Another possible explanation is that girls whose

friendship groups include males are more popular, and thus

more receptive to negative socialization influences from

the larger peer group. Recent studies indicate that, in line

with the popularity-socialization hypothesis, more popular

adolescents are more susceptible to acquire behaviors

viewed as desirable or normative by the larger peer group,

including soft substance use in general (Allen et al. 2005)

and smoking in particular (Otten et al. 2009) than less

popular peers. There is some evidence suggesting that the

negative effect of popularity on smoking may be stronger

for adolescent girls than boys (Valente et al. 2005), which

may partly explain the association of other-sex friendships

with smoking among girls but not boys in the present study.

In contrast with other-sex friendships serving as a risk

factor for girls’ smoking, such friendships appear to play a

protective role in adolescent boys’ drinking. Nationally

representative studies document consistent gender differ-

ences in alcohol use among US late adolescents, with

males having both higher prevalence and severity of

drinking (Johnston et al. 2009). In studies with college

students, females report lower acceptability of drinking

than males (Valley 2007), males perceive greater social

pressures to drink (Suls and Green 2003), and alcohol use

plays a more prominent role in males’ than females’ social

lives (Capraro 2000). It is likely that similar social

dynamics operate in the late high school years, with males

perceiving more social pressures to drink from their same-

sex peers and friends. Because adolescent girls drink less

and may be less likely to condone or encourage drinking

overall, mixed-sex friendship groups likely involve less

pressure on males to use and overuse alcohol. The timing

of this effect (from 11th to 12th grade, but not a year

earlier) may coincide with a time of a normative increase in

alcohol use that is especially prominent among males

(Johnston et al. 2009; also evident in our descriptive data)

and may create a greater opportunity for the protective

effect of other-sex friendships.

Surprisingly, other-sex friendships were not related to

subsequent initiation of sexual intercourse in either 10th

or 11th grade. It is possible that school-based other-sex

friendships with same-age peers are not likely to transform

into romantic and sexual relationships for most adoles-

cents. Indeed, only 20% of adolescent girls and 37% of

adolescent boys reported having their first sexual experi-

ence with a same-age partner (Manlove et al. 2009).

Considering that most adolescents engage in sexual rela-

tionships with older or younger partners (Manlove et al.

2009) and at least for girls, many other-sex friendships with

boys (especially older boys) occur outside of school

(Poulin and Pedersen 2007), it would be important for

future studies of sexual initiation to assess the contributions

of other-sex friendships that include mixed-age peers from

both within school and out of school contexts. Another

reason for the lack of prediction of sexual debut between

11th and 12th grade is the small number of adolescents

who initiated sexual intercourse during that year (2%).

Alcohol use by other-sex friendships and sex
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Fig. 1 Other-sex friends as a protective factor for boys’ alcohol use

and a risk factor for girls’ smoking
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Thus, this study may have lacked sufficient power to

identify predictors of such a small change.

Another hypothesis that was not supported by the

present results is that other-sex friendships may amplify the

effect of friends’ behavior on adolescents’ behavior. Our

negative results contrast with previous findings by Haynie

et al. (2007) that friends’ violent behavior was more

strongly linked with girls’ violence in the context of more

other-sex friendships. There are several differences

between these two studies that may account for the dis-

crepancy. For instance, different peer dynamics may

operate for different types of problem behaviors, and such

amplifying effects may occur or be more prominent for

violence than substance use or sexual debut. Alternatively,

the amplifying effects may occur across multiple behav-

iors, but may be relatively small in magnitude. Our study

would then have insufficient power to detect such effects

compared with the sample of over 14,000 in Haynie et al.’s

analysis of the Add Health data. Also, these magnifying

effects may occur developmentally earlier than the age

included in the present investigation (16–19 years), and

thus may have appeared only in the mixed-age sample

(11–19 years) used by Haynie et al. Finally, our findings

may be limited by the exclusion of out-of-school friends. It

is possible that older, other-sex friends with whom youth

interact in unstructured after-school settings are particu-

larly influential for substance use and sexual behavior.

Our results of friends’ smoking and sexual experience

predicting the initiation of these behaviors in 16–17 year-

old adolescents confirm previous findings with other late

adolescent samples (Ellickson et al. 2008; Henry et al.

2007; Urberg et al. 1997). Although the absence of a

similar finding for alcohol use at first appears inconsistent

with these results and existing literature on peer influences

in adolescents’ alcohol use (Stice et al. 1998; Urberg et al.

1997), it may be best explained by measurement differ-

ences across the three problem behaviors. Because smok-

ing and sexual debut were asked for the adolescent’s

lifetime, friends’ behavior was related to the initiation of

these behaviors over the whole 1-year period until the next

annual assessment. Alcohol use, on the other hand, was

only assessed for the last 30 days. Because friendships and

cliques are quite fluid over time (Degirmencioglu et al.

1998), it appears unlikely that friends’ drinking at one

point in time would be related to the adolescent’s drinking

11–12 months later when he or she is likely associating

with a different group of peers.

Supporting this explanation, adolescents’ own alcohol

use was related to current friends’ alcohol use (r = .39 in

Grade 10, r = .28 in Grade 11, both p’s \ .001), but not to

friends’ alcohol use a year ago (r = -.05 to -.09, ns).

Likewise, neither adolescents’ own alcohol use nor their

friends’ alcohol use was stable across the two 1-year

periods (r’s = -.09 to .01, ns), suggesting substantial

changes in individual behavior and/or friendship group

composition or behavior over time. Overall, these corre-

lations indicate that late adolescents’ recent alcohol use is

primarily related to current friends’ alcohol use, perhaps as

a function of drinking with current friends. However, it is

interesting to note that this pattern did not hold in the

spring of 12th grade (r = .06, ns, between adolescents’ and

friends’ alcohol use), perhaps as a consequence of ado-

lescents drifting away from school friends as the end of

high school approaches. Collectively, these findings sug-

gest that the influence of friendship groups is short-lived,

and may be best assessed via more closely spaced assess-

ments (e.g., every 3–6 months), especially if investigating

behaviors that show high variability over time.

In terms of developmental differences, our findings

generally confirmed the hypothesis that peer influences will

be stronger from 10th to 11th grade than from 11th to 12th

grade, with the exception of other-sex friendships serving a

protective role against males’ drinking in 12th grade. One

interpretation of these findings is that school-based clique

influences on smoking and sexual behavior occur devel-

opmentally earlier than such influences on alcohol use,

perhaps due to differential timing of substantial increases

in each of these behaviors. However, it is important to note

that the two sets of analyses were only set 1 year apart, so

any developmental differences in the effects of other-sex

friendships would be expected to be relatively small.

Some descriptive statistics in this sample were consis-

tent with results of other studies, such as the increasing

prevalence of sexual debut and higher alcohol use with age.

By contrast, adolescents in this sample reported somewhat

lower lifetime prevalence of smoking in 11th grade com-

pared to the previous year. This counterintuitive finding

may be best explained by memory bias. Perhaps some

adolescents tried smoking prior to the 10th grade assess-

ment, but then did not smoke again and falsely reported

never smoking in 11th grade. To avoid such bias, it would

be preferable to inquire about smoking using a shorter time

frame (e.g., last 12 months or last 30 days), instead of

lifetime. In contrast to the generally increasing individual

substance use, friends’ substance use did not follow the

same trend. In particular, friends’ substance use was the

highest in Grade 10, then decreased, and then increased

again. Because the friendship groups were not mutually

exclusive and the same adolescents could be included in

multiple groups, these trends may reflect the inclusion of

substance using adolescents in a greater number of groups

in the earlier grades. Alternatively, some of the more

heavily using youth may have dropped out of school before

the Grade 11 assessments, and thus were included in Grade

10 but not in Grade 11 and 12 friendship groups. The

increase in friends’ substance use from Grade 11 to Grade
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12 may then reflect a normative increase in alcohol use and

smoking, paralleling the same trend in the individual data.

Another interesting finding was the increase in other-sex

friendships from Grade 10 to Grade 11, followed by a

decrease in Grade 12, with both sexes showing a similar

trend. Other studies have reported a general increase in

other-sex friendships through the grades 6–11, albeit with

some gender differences (Connolly et al. 2000; Poulin and

Pedersen 2007). However, as neither of these studies

included the 12th grade, it is unclear whether the decline in

other-sex friendships would replicate in other samples. It is

possible that as more students become involved in steadier

romantic relationships around Grade 11, the importance

and number of other-sex friendships declines in Grade 12.

The present study has a number of strengths that provide

important contributions to existing literature on peer

influences on adolescents’ problem behaviors. It was the

first study to examine the unique and interactive contri-

butions of other-sex friendships, friends’ behavior, and

adolescents’ gender on sexual debut and substance use. The

prospective design and controlling for previous levels of

the outcome allow stronger inferences about the direc-

tionality of the peer influences. Importantly, friendship

networks derived from sociometric assessments and

friends’ self-reports were used to measure friends’ behav-

ior, thus eliminating the problems of shared-method vari-

ance and same-reporter bias present in studies that used

adolescents’ reports of both their own and their friends’

behavior.

On the other hand, the results of the study are limited by

the definition of friendships that utilized only same-age,

school based peers. As noted earlier, many other-sex

friendships, especially for girls, occur outside of school

with older peers (Poulin and Pedersen 2007). The present

results are thus likely to underestimate the influence of

other-sex friendships and friends’ behavior, especially for

those students whose peer networks include primarily out-

of-school peers. Some evidence suggests that out-of-school

friendship networks are equally or even more influential

than school-based friendships, at least for some problem

behaviors (Caspi et al. 1993). Thus, it would be important

for future research to replicate the present analyses using

friendships that occur in multiple social contexts. Of

course, studying peer networks outside of school, espe-

cially from the perspective of the network members, would

be quite challenging, and such studies may need to rely

mainly on the adolescents’ reports of these friendships and

friends’ behavior. Ideally, studies on peer influence should

try to incorporate both school-based and out-of-school

friends and solicit information from the friends’ themselves

in addition to the target adolescents. Improving on limita-

tions of this study noted earlier, future investigations would

also benefit from including more diverse types of problem

behaviors, including a broader developmental range (e.g.,

13–20 years), and evaluating the hypothesized mechanisms

of the effects explicitly.

Another limitation of this study includes differential

attrition. The results may not generalize to students who

dropped out of high school, moved to a different school, or

chose not to participate in the study. These were more

likely to be racial/ethnic minorities, so the results may be

less generalizable to minority youth. Next, this study

investigated other-sex friendships as a predictor of ado-

lescents’ behavior. However, other-sex friendships can also

be an outcome of adolescents’ behavior tendencies, or the

two variables may be reciprocally related. Finally, we

focused only on one type of risk factor for adolescent

problem behavior. Clearly, many other risk and protective

factors contribute to adolescent behavior, including family

relationships, media, and academic functioning.

Despite these limitations, this study presents novel and

interesting findings regarding the role of other-sex friend-

ships in late adolescents’ substance use. While friendships

with boys represent a risky context that appears to facilitate

girls’ smoking, friendships with girls seem to protect

adolescent boys from excessive drinking. Thus, parents,

teachers, and other professionals dealing with older ado-

lescents should be aware that boys with many male friends

may be more likely to drink more heavily, while girls with

many male friends may be more likely to start smoking.

This knowledge can be used to assess current alcohol and

cigarette use among these adolescents, and to deliver pre-

ventive messages or interventions. Additionally, promoting

mixed-gender activities and friendships among older high

school students may be helpful in reducing males’ alcohol

use, but may need to incorporate additional components

to prevent increases in females’ smoking. Finally, more

detailed investigations of the social dynamics underlying

these risk and protective effects of other-sex friendships

may suggest additional avenues for substance use preven-

tion and intervention programs for youth.
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