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Abstract

Background: Several studies have shown an association between popularity and behavior, indi-
cating that popular people tend to reflect the norms of their group. Among adolescents, it has been
hypothesized that popular students are more likely to smoke, especially in schools with high
smoking prevalence.

Methods: Data were collected on friendship patterns and smoking from 1,486 sixth and seventh graders
in 16 middle schools in southern California. Susceptibility to smoke was measured as not stating a
commitment not to smoke in the future, and smoking as ever taken a puff or smoked a whole cigarette.
We measured popularity as the number of times a student was chosen as a friend. Multivariate logistic
regression was used to correlate popularity with susceptibility to smoke and smoking at follow-up
controlling for baseline outcomes, demographic characteristics, and clustering within schools.
Results: Popularity was associated with increased susceptibility to smoke (Adjusted Odds Ratio
[AOR] = 5.64, p < .001) and smoking (AOR = 5.09, p < .05) over the 1-year interval between
surveys. Although the association was strongest for non-White boys, we did not find evidence of
interactions between popularity and gender or ethnicity.

Conclusions: Popular middle school students were more likely to become smokers compared to
their less popular peers. Although there seems some difference in the association by gender and
ethnicity, the evidence does not suggest subgroup effects in this population. Implications for the
study of adolescent smoking and prevention programming are discussed. © 2005 Society for

Adolescent Medicine. All rights reserved.
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Smoking is the single most preventable cause of prema-
ture death and disability in the United States [1] with an
estimated 430,000 deaths per year attributable to cigarette
smoking. This number exceeds that for AIDS, motor vehicle
crashes, alcohol and other substances, and violence com-
bined [2]. It is estimated that about 1 million people under
the age of 18 start smoking annually. Although not all
adolescents who experiment with cigarettes progress to reg-
ular tobacco use, data on adults suggest that between 80—
90% of smokers began smoking by 18 years of age [3]. Data
from the Monitoring the Future study suggest that there has
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been an increase in smoking prevalence among high school
seniors during the 1990’s despite an earlier trend of decreas-
ing rates from the late 1970’s through the mid 1980’s. Over
50% of high school students have tried smoking and many
become nicotine-dependent [4].

Although many factors are associated with adolescent
smoking, peer influence (broadly defined) has been identi-
fied as a leading correlate, and perhaps cause of smoking-
initiation [5—7]. Nichter and others [8] argue that teenagers
feel that they should smoke if others around them smoke.
Youths smoke to be socially acceptable, “fit in,” and to
facilitate social interaction [9]. Popular students are likely to
have a strong influence in setting these norms and providing
particularly visual or apparent cues to the acceptability (or
lack thereof) of smoking.

Peer influence is contextual, often dependent on the
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norms in the community, school or environment in which
peers socialize [10]. Whether adolescent friendship net-
works influence behavior often depends on the norms within
the group or community, and on the perception of these
norms, whether accurate or not [11-13]. Social learning
theory posits that behavior is learned through modeling and
imitating the behavior of others [14] and diffusion of inno-
vations [15] models show how this tendency aggregates into
normative beliefs. Norms and perceptions of what is nor-
mative are often shaped by the attitude and behaviors of
popular members of the group [16-20]. Conversely, the
behavior of popular people is often shaped by the perceived
norms of the community which, for adolescents, may be the
school environment [21,22]. In cultures or communities in
which smoking will become widespread, peer influence
promotes smoking; whereas, in cultures or communities in
which smoking will not be popular, peer influence dissuades
adolescents from smoking [23].

Since popular students both influence others and reflect
group trends, they may act as bellwethers of adolescent
cultural trends. Popular students will attempt to set trends
while at the same time try not to deviate too much from the
cultural norms of the group [21]. If popular adolescents are
early initiators of smoking, we can expect smoking to
spread more rapidly than if they do not become early smok-
ers; conversely, if popular adolescents delay smoking initi-
ation, then we might expect smoking in that culture or
subgroup to spread more slowly.

Prior research on the diffusion of innovations and health
behavior has shown a link between the behavior of opinion
leaders and the behavior of the community they represent.
In Rogers’ [24] early work on the diffusion of innovations,
opinion leaders were found to be early, but not the earliest,
adopters of new behaviors and practices. Becker [21]
showed that opinion leaders were earlier adopters of prac-
tices they expected to be widely embraced, but later adopt-
ers of practices they expected to be met with resistance by
the community. Rogers and Kincaid [25], in their study of
family planning in Korea, showed that opinion leaders
tended to adopt the same contraceptive method as the ma-
jority of other women in their community. Thus, it appears
that opinion leaders choose to adopt behaviors that they
expect to be acceptable to the community, and subsequently
their own modeling of those behaviors speeds the diffusion
of those behaviors throughout the community.

Opinion leadership is measured as the frequency with
which one is nominated as someone others turn to for advice
or counsel, whereas popularity is measured as the frequency
with which one is nominated as a friend. Alexander and
others [26] demonstrated that popular students were more
likely to smoke overall, and especially in schools with high
smoking prevalence. The Alexander and others [26] study
replicates results found in the opinion leadership studies.
The opinion leader studies and the Alexander and others
[26] study were cross-sectional, showing an association

between popularity and smoking, but not a longitudinal
prediction. The aim of the current article is to replicate and
extend the Alexander and others [26] findings to determine
if popularity predicts smoking uptake at 1-year follow-up.
The secondary aim is to determine whether the association
between popularity and smoking varies by gender and/or
ethnicity.

Understanding whether popular students exemplify the
norms of their communities (schools, cultures, groups) with
respect to smoking has important implications for preven-
tion efforts. Current guidelines [27] recommend peer opin-
ion leaders be used in school-based prevention programs
[28]. Programs that use peers have been found to be more
effective [29-31]. It is, thus, important to know whether
and under what conditions popular students will be early or
later users of tobacco or other illicit substances.

Variations by gender and ethnicity

Smoking and peer influences on smoking may vary by
gender and ethnicity [32]. In the United States, smoking is
more prevalent among White and Hispanic adolescents than
among African-American and Asian adolescents [33,34].
Evidence exists that smoking rates differ by gender, with
adolescent boys showing slightly higher smoking preva-
lence rates than adolescent girls [35].

Peer influence to smoke may also vary by gender and
ethnicity. Urberg and others [36] found that boys seemed to
be more influenced to smoke by their best friends than girls.
Wang and others [37] found that regular smoking by girls
was associated with having a boyfriend who smoked, but for
boys there was no association between smoking and having
a girlfriend who smoked. Some research suggests that Eu-
ropean-American youths may be more influenced by their
close friends in the initiation of cigarette smoking than
African-American, Hispanic or Asian-American adoles-
cents [36,38—40]. Other investigators have failed to find
any ethnic variations in the influence of peers on measures
of problem behaviors [41].

Popularity, particularly in early adolescence (12—14-
year-olds), subgroups, subcultures, and friendship are likely
to be strongly gender- and ethnically-based. Homophily in
friendship choices will predominate [42] such that friend-
ships will form between people of the same gender and of
the same ethnicity. Consequently, the association between
popularity and smoking should be stratified by gender and
ethnicity.

Network position

Most studies of peer influence focus on individuals and
the behavior of their immediate social networks. A different
approach, however, has been to determine whether an indi-
vidual’s position in a social network is associated with the
individual’s behavior. For example, being a member of a
group composed of smokers is associated with smoking.
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Michell and Amos [43] showed that adolescents who be-
longed to groups where smoking was common were more
likely to smoke. Pearson and West [44], in a 3-wave
Markov analysis, showed that students progressed from
being in a group of non-risk-takers to a group of risk-takers.
Ennett and Baumann [45] showed that liaisons, students
who bridged different groups, were more likely to become
smokers.

Isolates are students who have no contacts within the
network being studied [46]. Studies have found that adoles-
cents who are isolated or rejected from the group are more
likely to smoke [47,48]. Youths might become isolated out
of choice by rejecting the practices and norms of the dom-
inant group. If this dominant group does not approve of
smoking, then isolated youths might be more likely to
smoke. Youths may also become isolated because the dom-
inant group rejects them, typically because the individual
espouses beliefs and opinions that are different from the
dominant group. There are many reasons why some students
become popular and others do not that are beyond the scope
of this article. Here we take as given that there are different
social positions formed in adolescent, school-based friend-
ships networks but do not address their etiology. Again, this
may result in smoking if the individual identifies with a
group that supports smoking and their main reference group
does not. For young adolescents [12—14-years-old), isolates
might be expected to smoke since most young adolescents
do not smoke and do not approve of smoking [48]. Thus,
various studies have identified different social network po-
sitions as risk factors for smoking, including popular stu-
dents, isolates, members of specific groups, and liaisons
between groups. Resolving discrepancies from these find-
ings constitutes a third aim of this article.

In all, this study attempts to answer 3 questions: (1) Are
popular students more likely to start smoking? (2) Does the
association between popularity and smoking vary by gender
and/or ethnicity? (3) Are isolates more or less likely to start
smoking? Using network analytic techniques, we measure
popularity by counting the number of times each student is
chosen as a friend by other students in his/her class divided
by class size. We then correlate popularity with changes in
susceptibility to smoke and smoking over a 1-year period.
We control for a variety of background characteristics as
well as other network measures derived from a second
network question. Finally, we shed some light on why
earlier studies have reported contradictory findings on the
association between network position and smoking.

Methods

This study was nested within a larger trial evaluating 2
social influence programs for smoking prevention in 16
middle schools, 1 that addressed cultural diversity and 1 that
did not [22,49]. Schools were located in Los Angeles
County and were either majority Hispanic/Latino or had no

single ethnicity in the majority but at least 35% Hispanic/
Latino or Asian-American. The curricula were implemented
in sixth grade classrooms in April and May 2001. Analysis
comparing participating schools with those that declined to
participate due to district or supervisor refusal or because of
low consent rates showed no significant differences on eth-
nic composition, scholastic achievement, and socio-eco-
nomic status.

Three in-school student surveys were administered: a
baseline (January, 2001) measuring gender, ethnicity, age,
grades, susceptibility to smoke, and smoking behavior; a
pre-curriculum survey (March 2001) measuring social net-
works with 2 questions “name your 5 closest friends” and
“name 5 students who make the best leaders for a project in
class”; and a 1-year follow-up survey similar to the baseline
(January, 2002). There were 2,002 eligible students (those
with parental consent and student assent) who completed a
baseline survey. Of these, 350 (17.3%) were lost to fol-
low-up and 166 (8.2%) had some missing data on specific
survey items. Due to different consent requirements, there
were 2,618 students who completed social network surveys
as part of the curriculum program. This left 616 students
with social network data, but no demographic or outcome
information. Thus, the final sample is 1,486 (74.5% reten-
tion) who completed a baseline, social network, and fol-
low-up survey. Table 1 provides a description of the study
sample’s characteristics and a comparison between the an-
alytic sample and baseline-only students, social network-
only students, and those with some missing data.

The outcome variables were ‘“susceptibility to smoking
anytime in the future” (refusing to state they would not
smoke in the future [50]) and “ever smoked” (ever taking a
puff, ever smoked whole cigarette, smoked any cigarette in
the last 30 days) at 1-year follow-up, each coded as no = 0,
yes = 1. We controlled for these smoking variables at
baseline (lagged regression, [51]). Other controls included
age, gender, ethnicity (White, Latino, or Asian-American,
or other), having a foreign-born parent, having a parent who
is a college graduate, having expectations of strong aca-
demic performance (mostly As and Bs), number of rooms in
the household, and having a parent who smokes.

Popularity was measured with a social network instru-
ment [46,52,53]. We asked students to name their 5 closest
friends in the classroom and asked them to name 5 students
who would make a good leader for a project in the class-
room. Students were given a class roster with random num-
bers next to each name to use when responding. Popularity
was the number of times a person was named as a friend,
divided by class size.

For network controls, we included the proportion of
students: (1) named as a friend, (2) named as a leader, and
(3) that nominated the respondent as a leader. Analyses
consist of multi-level logistic regression controlling for
clustering within school. All procedures, protocols, and
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Table 1

Comparison of study variables between those lost to followup, those with social network data only, those with missing data, and those with

complete data

Baseline Social Network Missing Complete p-value

Only Only Data Data

N = 350 N = 616 n = 166 n = 1,486
Susceptible to smoke baseline 16.7% — 8.2% 11.7% .01
Susceptible to smoke followup — — 20.1% 16.2% .20
Smoked at baseline 13.7% — 8.0% 10.1% .09
Smoked at followup — — 17.7% 16.1% .61
10-11 years old 32.0% — 40.8% 30.8% .04
Male 49.6% — 49.6% 46.1% 41
White 22.3% — 30.3% 23.2% .16
Hispanic/Latino 60.0% — 48.0% 56.3% .05
Asian American 19.7% — 25.0% 26.5% .04
1 Parent foreign born 81.3% — 83.2% 84.3% 42
1 Parent college graduate 40.0% — 36.7% 40.6% .63
Strong academic performance 66.3 — 65.0 69.4 .33
Rooms in house 3.54 — 3.71 3.79 .04
Parental smoking 333 — 324 31.8 .87
Project leaders named 11.5% 12.1% 11.6% 12.3% .07
Named as project leader 11.2% 8.8% 11.1% 13.8% .00
Friends named 13.1% 13.5% 13.3% 13.6% .35
Popularity (% named as friend) 13.9% 12.1% 13.3% 14.0% .00

Note: 99 cases recoded to this modal category. Ethnic categories sum to greater than 100% because students could select more than one ethnicity.

instruments were reviewed and approved by the USC Insti-
tutional Review Board.

Results

Table 2 provides a logistic regression of factors associ-
ated with the respondent’s susceptibility to smoking and

Table 2

Effects (adjusted odds ratios) of demographic, smoking, social network,
and popularity variables on susceptibility and smoking at one year
followup (N = 1,486)

Susceptibility Smoked
Susceptibility to smoke at baseline 4.39%%* 2.02°
Smoked at baseline 2.22%* 14.4%*
Age 12+ yrs (ref: 10-11 yrs) 1.52%* 1.30°
Male 1.17 1.29
White 1.197 91
Hispanic/Latino 1.02 1.34
Asian American 74 557
Parent(s) foreign born 73 .84
Parent(s) graduated from college 1.08 JTTEE
Strong academic performance .95 1.09
Rooms in house .95 .99
Parent(s) smokes 1.56%* 1.13
Project leaders named 3.09 11
Named as project leader A41* 347
Friends named .03%* 5.92
Popularity (% named as friend) 5.64%% 5.09°
R? 12% 23%

Note: Regression controls for intra-school co-variation.
fp < .05 *p < .01; * p < .001.

smoking at follow-up. Baseline values on these variables
are, not surprisingly, strongly associated with follow-up.
Students who were susceptible or smoked in sixth grade
were much more likely to do so in seventh grade. For
example, susceptible students in sixth grade were 4.39 times
more likely to be so in seventh grade. Similarly for smok-
ing, students who smoked in sixth grade were more than 14
times more likely to smoke in seventh grade than those who
had not smoked in sixth grade. Control variables operated as
expected, students who were older, White, and had a parent
who smokes were more likely to increase their smoking
risk. Asian-American students and those with a parent who
graduated from college were less likely to become smokers.

Popularity was associated with increased susceptibility
to smoke and smoking. Specifically, increased susceptibility
was associated with popularity by an adjusted odds ratio
(AOR) of 5.64 (p < .001). Increased smoking was associ-
ated with popularity by an AOR of 5.09 (p < .05). Note that
since the measure of popularity controls for class size, it is
a proportion, and the AOR indicates that students who
received 100% nominations as friends would be >5 times
more likely than those who received no nominations to have
started smoking in the past year. No student received this
many friendship nominations, the highest being .45 (indi-
cating that 45% of students in the class named him/her as a
friend). The mean popularity score was .14 (SD = .09),
indicating that, on average, students received nominations
as friends from 14% of the class.

Popularity scored as a count of friendship nominations
received (and not dividing by class size) is also associated
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with susceptibility (AOR = 1.07, p < .001) and smoking
(AOR = 1.05, p < .05). Thus, each additional friendship
nomination received was associated with a 5% increase in
the likelihood of becoming a smoker. Popularity is best
measured as a proportion, since class size matters: receiving
5 friendship nominations in a class of 20 is different than
receiving 5 in a class of 40. To determine whether there was
a dose-response relationship between popularity and smok-
ing, we categorized popularity as zero (no nominations), =
10%, = 20%, = 30%. Results showed a dose-response
effect. Specifically, for susceptibility, the adjusted odds
ratios for each category were 10%, 1.48 (p < .10); 20%,
1.46 (p < .10); 30%, 2.13 (p < .001); for smoking, they
were 10%, 1.44 (p < .05); 20%, 1.62 (p < .05); 30%, 1.79
(p < .01). We also tested network centrality measures [54]
such as betweenness, closeness, and integration/ radiality
and found them also to be associated with becoming a
smoker.

The popularity measures described above indicate the
number of other students in the class who nominated the
respondent as a friend (in-degree). We also examined smok-
ing behavior as a function of how many students the re-
spondent named as a friend (out-degree). The number of
friends named by a student was negatively associated with
susceptibility (AOR = .03; p < .01) indicating that students
who named more friends in the classroom were less likely to
increase their susceptibility. Naming others to be project
leaders was not associated with either outcome, but being
named as a project leader was negatively associated with
susceptibility indicating that students were more likely to
name project leaders who are less susceptible to becoming
smokers.

We tested whether students who were considered popu-
lar and also chosen to be leaders were more or less likely to
become smokers but found the interaction term to be non-
significant. This indicates that being popular is associated
with becoming a smoker but not more or less so among
those considered to make good leaders. We also tested
whether popularity was more strongly associated with
smoking in schools with higher smoking prevalence, but did
not find support for that association. Popularity is associated
with becoming a smoker in both high and low prevalence
schools in this study.

Table 3 reports the same regressions separately by gen-
der and ethnicity. The association between popularity and
smoking was significant for girls only (AOR = 9.14; p <
.001) and Latinos only (AOR = 7.08; p < .05). The asso-
ciation between popularity and susceptibility and smoking
was statistically significant for Latina girls (AOR = 5.65, p
< .05; AOR = 8.49, p < .001; respectively). When clas-
sified as White or non-White, the association between pop-
ularity and smoking was statistically significant for non-
Whites only (AOR = 19.0, p < .001). The association
between popularity and smoking was strongest for non-
White boys (AOR=28.6; p < .001).

Table 3
Adjusted odds ratios for popularity and susceptibility to smoke and
smoked by gender and ethnicity*

Susceptible to Smoke Smoked

(N = 1,486) (N = 1,486)

5.64%* 5.097
Male (n = 685) 3.78 2.53
Female (n = 801) 5.20 9.14%
Non-Latino (n = 649) 6.81 2.77
Latino (n = 837) 4.68" 7.087
Male Non-Lat. (n = 322) 5.60 1.90
Male Latino (n = 363) 2.40 3.03
Female Non-Lat. (n = 327) 7.94 3.22
Female Latina (n = 474) 5.657 8.49%*
Non-Whites (n = 1,126) 4.17 19.0%*
Whites (n = 360) 4.06 0.07
Male Non-Wt. (n = 505) 3.94 28.6%*
Male Whites (n = 180) 1.03 .01
Female Non-Wt. (n = 621) 2.52 12.8
Female Whites (n = 180) 13.2 75

Note: Controls for age, ethnicity, having a parent foreign born, having a
parent graduated from college, expected strong academic performance,
rooms in house, parental smoking, leader nominations sent, leader nomi-
nations received, friendship nominations sent, and clustering within
schools.

Lat. = Latino; Wt. = White.

Tp <.05; % p < .01; ¥ p < .001.

We constructed interaction terms of popularity and
Latina girls and between popularity and non-White boys to
test whether gender or ethnicity influenced the association
between popularity and smoking. These interactions were
not statistically significant, indicating that the association
between popularity and smoking is not necessarily specific
to subgroups in this study.

Discussion

Interpretation of these results must be qualified given the
limited nature of this sample. All schools are located in
southern California and the students were primarily His-
panic/Latino and Asian-American. These schools were pur-
posely selected for their ethnic diversity, as required by the
larger study of cultural influences on smoking. Further, we
expect smoking prevalence to be high in these schools.
Thus, inferences to the general US population are not war-
ranted. In addition, this study was conducted in the context
of an intervention designed to slow smoking uptake which
may have affected outcomes. However, the social network
survey was administered only in the schools that received
smoking prevention curricula (i.e., not in the control
schools). Therefore, these results are not confounded by
program effects. Nonetheless, we have shown that popular
students in a set of southern California middle schools
increased their susceptibility to smoking and smoking com-
pared to their non-popular peers. Popular students are more
visible and, thus, contribute disproportionately to the estab-
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lishment of social norms and, in this case, one that favors
tobacco use. When popular adolescents start to smoke, it
sends a signal to other adolescents that smoking is accept-
able and even desirable. Popular students are connected
socially to a larger number of students and so might con-
tribute disproportionately to the process of peer influence on
smoking [55].

It is also possible that their popularity led them to smoke.
Students who were popular in the sixth grade may have felt
that they needed to smoke in order to maintain their popu-
larity. Popular students have a need to embrace the norms of
their community to remain popular and so they may have
felt subtle pressure to be among the first to experiment with
smoking [21]. If true, we can expect these same students to
be among the first to experiment with other illegal sub-
stances in order to remain popular.

We found that naming fewer friends was associated
with smoking (in contrast to being named as a friend; the
correlation between naming friends and being named as a
friend was .34 (p < .001). This is possibly a function of
those who have more friends outside the classroom, in
other classes, or outside of school, being more likely to
become smokers. This lends support to the hypothesis
that isolates are early smokers. This finding sheds some
light on an apparent paradox in previous studies showing
that isolates and popular students both are more likely to
become smokers. It might be that isolates smoke because
their ties are to others outside the school and their nor-
mative reference is to people that support smoking. Thus,
isolates in a class are more likely to become smokers.
Conversely, in a school environment in which smoking is
likely to become widespread, popular students are also
likely to be early smokers.

The multivariate analysis reported in this article between
popularity and smoking controlled for naming and being
named as a project leader. This suggests that results for the
friendship networks are not a function of being visible or
available to be nominated, rather it is being nominated
frequently as a friend by others. Indeed, there is approxi-
mately 50% overlap between friendship and peer leader
nominations (mean = 48.2%, SD = 11.5%), yet it is pop-
ularity in the friendship network that is associated with
becoming a smoker.

We found the association between popularity and
smoking seemed stronger for girls than boys, but the
interaction term of popularity and being a girl was not
statistically significant. We found the association be-
tween popularity and smoking to be stronger for Latinos
and particularly for Latina girls. The association was
strongest for non-White boys. None of these interaction
terms, however, was significant. This suggests that, in
this study, popularity and smoking are linked irrespective
of gender and ethnicity.

Overall, this study suggests that programs aimed at
deterring the initiation of smoking in this population face

the challenge of how to address the influence of these
popular students. In order to be effective, smoking pre-
vention and cessation programs will need to convince
these popular students to support anti-tobacco norms. As
long as these popular students embrace smoking, pro-
grams aimed at preventing smoking will have limited
effectiveness. Programs need to create a cultural climate
in which smoking is not perceived as desirable perhaps
by using celebrities and/or popular music. Further, pro-
grams may need to recruit popular students directly to
implement their programs.
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