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Abstract
This study tested competing hypotheses related to the false consensus effect and pluralistic
ignorance by examining the accuracy and bias of adolescents’ perceptions of peer substance use,
and the effects of their own substance use, gender, and age on perceptions of peer behavior. Two
samples (Ns = 163 and 2,194) that collected data on peer nominations, perceptions of peer
substance use, and self-reports of substance use were used in analyses. Results from both samples
provided evidence supporting the false consensus effect, that is, adolescents’ reports of their
friends’ substance use were biased in the direction of their own use. Users and non-users did not
differ in accuracy of perceptions; however, across all substances and samples, they differed
significantly in bias. Substance users displayed nearly perfect liberal bias, assuming their friends
also used substances. Non-users displayed an opposite, conservative bias, assuming their friends
did not use substances. Gender and age differences in bias also were observed, with older
adolescents and females having more liberal biases than younger adolescents and males. Results
suggest the importance of differentiating the effects of actual and perceived peer substance use.
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Peers are a major source of influence on adolescent substance use (Kobus, 2003),
moderating even genetic predispositions (Guo, Elder, Cai, & Hamilton, 2009). Perceptions
of peer substance use affect individual adolescent substance use (D’Amico & McCarthy,
2006; D’Amico, et al., 2001) as does actual peer substance use (Bauman & Ennett, 1996;
Ennett, et al., 2006; Henry & Kobus, 2007), but studies simultaneously examining
perceptions and peer self-reports obtain differing effects (Ellickson, Bird, Orlando, Klein, &
McCaffrey, 2003; Kobus & Henry, 2010). The validity of research that relies on
adolescents’ perceptions of their friends’ substance use behavior has been called into
question due to the potential for rater bias, whereby respondents misperceive the behavior of
their peers as a function of their own behavior. Biased estimates of peer substance use may
be due to statistical factors such as common method variance (i.e., the tendency to respond
similarly to similar questions on a survey) or measurement error (Norton, Lindrooth, &
Ennett, 2003), but there are other possibilities. Half a century of research has documented
evidence for what Murstein and Pryer (1959) termed “attributive projection,” that is,
perceiving a trait in others that one is aware of in the self (Holmes, 1968). Social
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psychologists refer to this as a “false consensus effect,” in which people perceive others to
believe or behave as they do, when in fact, they may not (Ross, Greene, & House, 1977).

The false consensus effect, also termed “normative fallacy,” has been observed in adolescent
substance users’ overestimation of use among their peers and non-users’ underestimations of
peer use. Segrist and colleagues (2007) found that adolescent males who either never drank
or drank only with parents were unlikely to perceive their peers as drinking, but adolescents
who drank with friends almost universally perceived their peers as drinking. Gillmore and
colleagues (2002) found that smokers and nonsmokers differed significantly in their
perceptions of peer, parent, and teacher approval of smoking. Smokers perceived others to
be less disapproving, whereas non-smokers perceived greater disapproval, suggesting a bias
in the direction of one’s own behavior. Cunningham and Selby (2007) found that almost
three fourths of young adult smokers overestimated the prevalence of smoking among their
peers by more than 20%. A false consensus effect is also consistent with findings of weaker
correlations between friend and respondent substance use behaviors when friends report
their own behavior than when respondents’ perceptions of friend behavior are used (Bauman
& Fisher, 1986; Fisher & Bauman, 1988; Norton, et al., 2003), and with findings that
perceived friend substance use is a better predictor of an individual’s own use than is the
actual behavior of friends (Ianotti & Bush, 1992; Prinstein & Wang, 2005).

In contrast, researchers have long observed a tendency for individuals to inaccurately
perceive that certain behavior is socially normative, a phenomenon termed “pluralistic
ignorance” by Katz and Allport (1931, p. 348). Applied to substance use, this notion leads to
the prediction that non-users and users alike would overestimate substance use among their
peers. Evidence consistent with this tendency, also known as the “majority fallacy,” has
been observed in overestimations of peer engagement in risk behaviors, such as alcohol
consumption (Bourgeois & Bowen, 2001; Mäkelä, 1997; Prentice & Miller, 1993; Segrist, et
al., 2007) and high-risk sex (Cohen & Shotland, 1996). Pluralistic ignorance is part of the
theoretical foundation for normative feedback interventions that seek to address substance
use and other risk behaviors by correcting inaccurate perceptions of peer attitudes and
behavior (Cunningham & Selby, 2007). It provides one possible explanation for occasional
findings of unintended negative consequences from normative feedback interventions
(Grabosky, 1996). That is, although normative feedback interventions have shown strong
effects in reducing alcohol use (DeJong, 2002; Mattern & Neighbors, 2004), some findings
reveal varying effects for users and abstainers -- specifically, reducing alcohol consumption
among heavy drinkers, but increasing it among those who consume little (Grabosky, 1996;
Lintonen & Konu, 2004).

Other findings also provide evidence consistent with pluralistic ignorance. Prinstein and
Wang (2005) found that adolescent’s own health risk behavior (smoking, drinking, and
marijuana use) correlated with the degree of incorrect estimation. That is, overestimation of
friends’ health risk behaviors was greater if the individual engaged in the health risk
behaviors themselves. Prentice and Miller (Prentice & Miller, 1993) found evidence for
pluralistic ignorance in college students of both genders, but found that males tended to
adjust their own behavior to approximate the perceived norm whereas females did not. Other
findings, however, suggest a more general tendency for youth to overestimate peer
substance use. Lai, Ho, and Lam (2004) reported that Hong Kong youth overestimated the
prevalence of adolescent smoking, regardless of their own smoking status, but that current
smokers and particularly male smokers tended to overestimate to a greater extent than
others.

Evidence consistent with the cognitive biases of a false consensus effect and pluralistic
ignorance highlight the need to better understand the accuracy and bias of adolescents’
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perceptions of peer substance use. To what extent are adolescents’ perceptions of peer
substance use free of error, i.e., accurate? To what extent are their perceptions dependent on
their own substance use behaviors, i.e., biased? Understanding issues of accuracy and bias
are especially important, given the common research practice of assessing peer substance
use via respondents’ perceptions, rather than by direct assessment of peers (Kobus, 2003).

The literature also suggests that estimates of peer behaviors may vary depending on the
specific substance in question. For example, Kobus and Henry (2010) found significant peer
effects on alcohol use when measured by perceptions, but only marginal effects when
measured by peer self-reports. They also found significant effects for tobacco use when
measured by peer self-reports but not when measured by perceptions of peer behavior.
Because of this variation by substance, in the present study we test accuracy and bias
separately for tobacco, alcohol, and marijuana.

In addition, bias may vary systematically by gender and age. Gender and age differences
have been found in the composition of peer networks (Poulin & Pedersen, 2007) and in the
relation between network position and smoking (Fang, Li, Stanton, & Dong, 2003). Gender
differences have been found for prevalence of marijuana use (Henry & Kobus, 2007), the
influence of peers norms on sexual risk (Henry, Schoeny, Deptula, & Slavick, 2007), and in
conformity to behavior that is perceived to be normative (Prentice & Miller, 1993). Age
differences have been found on substance use prevalence and the influence of school norms
on substance use (Kumar, O’Malley, Johnston, Schulenberg, & Bachman, 2002). Moreover,
Keefe (1994) found age differences in alcohol use prevalence and in perceived normative
peer pressures not to use alcohol. The literature leads us to no specific predictions about the
directions of gender and age differences, but we believe it important, nonetheless, to explore
gender and age differences in the accuracy and biases of adolescents’ perceptions of their
peers’ substance use.

Although research findings suggest that adolescent estimates of peer substance use may be
biased by the adolescent’s own substance use, no study to date has attempted to measure the
degree of such accuracy and bias. The purpose of the present study is to assess the degree of
accuracy and bias in perceptions of peer use of tobacco, alcohol, and marijuana; and the
extent to which accuracy and bias differ as a function of age, gender, and one’s own use or
non-use of substances.

Believing that similar results from two independent and methodologically distinct samples
would provide stronger inference than data from any single sample, in this study, we used
two datasets that shared three important characteristics. First, both assessed friendship
networks using peer nominations, allowing us to assess substance use within ego-centric
friendship networks (i.e., networks defined by individual reports of friendships). Second,
respondents’ own alcohol, tobacco, and marijuana use were assessed, and third, respondents’
perceptions of substance use among friends were assessed. These characteristics made it
possible to compare respondents’ perceptions of their friends’ substance use with the self-
reported substance use of nominated friends. Due to differences in the measurement between
the two samples and between assessments of respondent use and perceptions of peer use, we
chose scaling that would represent the least common denominator among all measures,
namely, dichotomization. Despite the potential loss of information involved,
dichotomization also had the advantage of allowing signal detection theory analysis, thus
enabling us to quantify accuracy and response bias.

The National Longitudinal Study of Adolescent Health (Add Health) provides a social
network data set that makes it possible to study the discrepancy between adolescents’ reports
of peer substance use and peers’ own reports. Add Health has been the basis for studies of
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race and friendship (Mouw & Entwisle, 2006; Wang, Kao, & Joyner, 2006), characteristics
of peer networks and sexual behavior (Adamczyk & Felson, 2006; Henry, et al., 2007), and
peer effects on substance use (Guo, et al., 2009; Wen, Van Duker, & Olson, 2009). The
breadth of the assessments collected by Add Health makes it ideal for studying
inconsistencies in reports from different sources. For example, Griesler and colleagues
(Griesler, Kandel, Schaffran, Hu, & Davies, 2008) used the Add Health data to study
discrepancies in reports of smoking collected from the same adolescents in household and in
school surveys. They found that age, ethnicity, absence of involvement in deviant activities,
and non-substance-using parents all contributed to inconsistency between home and school
reports. In this study, we use the Add Health data to study the association between substance
use as reported by peers and by adolescents’ estimates of their peers’ use.

The Teen Survey data set provides a methodologically similar but distinct sample of early
adolescents. Although it has a smaller sample than the Add Health study, including it in the
present study offers the possibility of a conceptual replication of the findings that
strengthens inference. Moreover, whereas the Add Health sample consists of youth residing
in predominantly rural (27.7%) and suburban (37.4%) settings, 100% of the Teen Survey
participants lived in a lower middle-income urban neighborhood. A further advantage is that
the Teen Survey sample has an unusually high consent rate for a social network study,
resulting in more valid representation of peer effects. Fully 87% of the middle-school-age
student population had both individual and peer measures, compared to just over 60% of the
Add Health sample.

The theoretical notions of the false consensus effect and pluralistic ignorance lead to two
competing hypotheses regarding accuracy and bias in estimation of peer substance use. The
first hypothesis, based on the false consensus effect, is that adolescents will be biased
toward perceiving their peers as behaving like them. The result would be similar accuracy
for both users’ and non-users’ estimates of friend substance use, but users’ and non-users’
biases would be in opposite directions (i.e., substance users would assume that their friends
use substances, and non-substance-users would assume that their friends do not). The second
hypothesis is based on the theory of pluralistic ignorance. This hypothesis would be
supported if we found that adolescents are biased toward overestimating their peers’
substance use regardless of their own use or non-use. If so, substance users would be more
accurate than non-substance users in their perceptions of friend substance use.

Method
Samples

Samples from two separate studies were used in this research. The first was collected from
the second author’s doctoral dissertation (Teen Survey; Kobus, 1998) and the second was
taken from the saturated schools sub-sample of the National Longitudinal Study of
Adolescent Health (Add-Health; Bearman, Jones, & Udry, 1997). Table 1 reports the
demographic characteristics of both samples.

Teen Survey—Participants in Teen Survey were recruited from a population of sixth-,
seventh-, and eighth-grade students who attended regular education classes at a K-8 Chicago
public elementary school. The data were collected in May, 1997. The participating school
was selected based on its size (n = 700) and rate of daily attendance (93.8%; Chicago Panel
on School Policy and Finance, 1996), both of which were near the median for Chicago
Public Schools (63.4 percentile for size, 55.5 percentile for attendance rate). A total of 165
(88%) of the 188 eligible students returned signed parental consent and student assent forms.
Of these, 163 (87% of the eligible population) completed study measures. The age range of
participants was 11.7 to 15.6 years (median = 13.4). As can be seen in Table 1, the sample
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was approximately equally divided by gender (48.5% female) and predominantly reported
white ethnicity (65.6%). One fourth (25.2%) of students reported that their mothers did not
complete high school.

Add Health—The second sample was drawn from the Add Health survey (Bearman, et al.,
1997). These analyses used data from the wave 1 in-home interviews. Wave 1 interviews
were conducted between April and December 1995. The sample for the current study
included 2,194 students in nine high schools and their feeder middle schools who nominated
at least one friend. This sample represents 60.5% of the students in the Add Health Saturated
School Sample who were in grades 8–11 and had non-missing estimates of peer substance
use and friend nomination data. The Saturated School Sample consisted of schools in which
all students took part in the Add Health study, allowing for network analysis. The median
age of the sample was 16.7 years (range = 12.5 to 20.7), and 18.1% were below 15 years of
age. The sample was roughly equally divided by gender (52.3% female), and like the Teen
Survey sample, nearly two-thirds (62.8%) reported white ethnicity. Of the parents
completing the Add-Health Parent Questionnaire, 15.3% reported less than a high school
education. In order to compare results from the two samples, we split the Add Health sample
at age 15. This was a natural dividing point because the survey questions administered to
those over 15 differed slightly from those administered to youth under 15. However, all of
the questions used in this study were identical across age groups. The under 15 age group
was comprised of 397 youth with a median age of 13.9 years (range = 12.5 to 14.9). In the
15 and older age group, there were 1,797 youth whose median age was 17.0 years (range =
15 to 20.7).

Measures
Individual substance use—Each participant in the Teen Survey sample was asked,
“During the past six months, how often did you [use substance].” Respondents answered on
a 9-point scale anchored by 0 (not at all) and 8 (every day). Responses were coded
dichotomously for any use (1) vs. no use (0). In the Add-Health study each participant was
asked, “How many days in the past 30 days did you [use substance]?” Responses could be
any number between 0 and 30, and were dichotomized to indicate any use (1) vs. no use (0)
as with the Teen Survey sample.

Friend-reported substance use—In the Teen Survey sample, peer nominations were
collected by asking participants “Who are the people at your school and in the 6th, 7th, or
8th grade that are your friends? That is, the people that you spend time with and do things
with?” Students were provided with space to write the first and last name of up to six
friends, beginning with the person who was their best friend. Friend nominations were
limited to those youth who attended the participating K-8 elementary school. Study
personnel were available with lists of names to assist students. In the Teen Survey sample,
89.9% reported that half or more of their friends attended their same school.

In the Add Health sample, the in-home survey asked each student to nominate up to five
male and five female friends in order of preference. Although students could nominate any
friends, study identification numbers were assigned only to friends who attended either the
same school or a sister school (a middle school or junior high school in the same town). In
Wave 1 of Add-Health, 77.9% of the nominated friends attended the same school as the
nominator and were assessed as part of the study.

For both samples, the adolescents nominated by each participant comprised the friendship
network (ego-centered networks; Wasserman & Faust, 1994, p. 731). If any members of the
ego network reported using a substance, the network score for that substance was coded 1. If
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no member reported use of the substance, the network score for that substance was coded 0.
Thus, in both the Teen Survey and Add Health samples, we calculated network scores for
alcohol, tobacco, and marijuana use. We regarded these scores as measures of friend reports
of substance use for the purpose of calculating accuracy of perceptions.

Perceived friend substance use—Perceived friends’ use of cigarettes, alcohol, and
marijuana in the Teen Survey sample was assessed by the question, “About how many of
your friends [use substance].” Responses were made on a 4-point Likert-type scale anchored
by 0 (none) and 3 (most or all). In the Add Health sample, perceived friend use was
measured by the question, “Of your 3 best friends, how many [use substance].” Responses
could be any number between 0 and 3. In order to measure accuracy and bias, we
dichotomized perceived friend use in both samples at 0 = no friends use or 1 = any friends
use.

Data Analysis Plan
Initially, we conducted main analyses to determine whether either of our competing
hypotheses warranted further investigation. That is, was there evidence of discrepancy
between perceptions of peer substance use and actual peer use from peer self reports? If so,
did that discrepancy vary as a function of individual substance use? If no discrepancy was
found and no variation in the discrepancy by individual use, the null hypothesis --
contradicting both theories -- would be accepted. Gender and age also were included as
predictors. Whether or not the effect of individual substance use on the association between
peer-reported and perceived peer substance use varied by gender or age was assessed in the
main analyses with interaction terms between gender, age, and individual substance use.

Based on significant results from the main analysis, we calculated accuracy and bias of
perceptions within levels of the predictors and their interactions. We then used random
permutation tests to compare accuracy and bias across levels of the predictors that were
found to be significant in the overall models (i.e., substance users vs. non-users and older vs.
younger adolescents). These tests allowed us to evaluate the specific differences found in the
overall models, and to evaluate the correspondence of the results with the competing
theories.

Overall Models—The overall models were multinomial logistic regression models, fit
through SAS PROC CATMOD (SAS Institute Inc., 2004) in which the outcome variable
was the cross-tabulation of perceived friend substance use and friends’ reports of use as
depicted in Figure 1. In the figure, each cell represents a different component of perceptual
accuracy and bias. For example, cell d is the number of participants who correctly predicted
that their friends used a substance, or Hits, whereas cell c contains the number of
participants who perceived that their friends used a substance when in fact they did not, or
False Alarms.

The outcome variables for the categorical models were the log-odds of a case appearing in
cells a (Correct Rejection), b (Miss), or c (False Alarm) compared to cell d (Hit). For
example, if the effect of being female on cell a equaled 0, it would mean that females were
exactly as likely as males to correctly say that their friends did not use the substance
(Correct Rejection). If the effect of being female on cell a equaled 0.69 (natural log of 2.0),
it would mean that females were twice as likely as males to correctly say that their friends
did not use the substance (Correct Rejection). However, if the effect of being female on cell
c equaled 0.69, it would mean that females were twice as likely as males to say their friends
used substances when in fact their friends did not report doing so (False Alarm).
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We fit one model for each substance within each sample and interpreted the overall chi-
square tests for the predictors. For the Teen Survey sample, the predictors were individual
substance use and gender. For the Add Health sample, predictors were individual substance
use, age (< 15, ≥15), gender, and the interaction between age and individual substance use.

Calculating accuracy and bias—Measures of accuracy and bias provide a means for
reducing the complexity of the signal detection analyses described above. We examined
accuracy and bias within levels of individual substance use in both samples, and stratified by
age in the Add Health sample. We measured the accuracy of perceived friend substance use
vis-à-vis ego-network calculations of friend substance use with a nonparametric measure
called “A-prime” (A′; Donaldson, 1992). A′ takes into account both the Hit Rate (H;
perceptions of friend substance use consistent with friends’ reports) and the False Alarm
Rate (F; perceptions of friend substance use inconsistent with friends’ reports). The formula
for A′ is:

Along with accuracy, it is important to estimate the extent of response bias, or more
colloquially, how “itchy” one’s trigger finger is. In this context, bias is the degree of
eagerness or reluctance to identify friends as substance users. Thus, bias is directional. We
calculated bias with Donaldson’s (1992) nonparametric index, B″D:

This formula was found to produce the optimal nonparametric estimate of response bias in a
Monte Carlo study comparing the usefulness of five different measures of response bias in
research on vigilance, or the ability to remain alert to signals over a prolonged period (See,
Warm, Dember, & Howe, 1997). Negative values of B″D indicate a liberal bias where
people claim a signal is present regardless of its actual presence, and positive values indicate
a conservative bias against identifying a signal.

Comparing Accuracy and Bias—We used random permutation tests (Fisher, 1935) to
compute the probability of obtaining group differences in accuracy and bias as large as, or
larger than, those obtained in this study. A statistic (accuracy or bias) was computed for each
group (e.g., male and female), and the difference between groups calculated, providing the
observed difference. Next, and 1,000 times over, the data were randomly reordered
(permuted) and the group statistics and difference computed, and compared with the
observed difference. The number of times these repetitions found a difference as large or
larger than that obtained from the sample divided by 1,000 provided the probability of
obtaining the observed difference by chance.

Results
Table 1 reports the prevalence of use of each substance in both samples. It should be
recalled that the time periods used in the questions about substance use were 6 months for
Teen Survey and 30 days for Add Health.
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Predictors of correspondence between perceptions and friend reports of substance use
In order to test the effects of gender, age, and individual substance use on the association
between perceived peer use and friend reports of use, we fit one categorical model for each
substance, as described above. In initial runs of these models, we evaluated the interactions
between gender and individual substance use in both samples, and the three-way interactions
between age, gender, and substance use in Add Health. None of the interactions with gender
were significant. As a result, we included the main effects for gender but not the interactions
in the final models.

As can be seen in Table 2, in the Teen Survey models the individual’s own substance use
was a significant predictor of the odds of a correct rejection vs. a hit (a vs. d) for all
substances, and for the odds of a miss vs. a hit (b vs. d) for tobacco and alcohol use. We
found no significant effects for gender. These results indicate that the association between
perceptions of peer substance use and self-reported substance use of peers varied as a
function of whether or not the participant used each substance, but not as a function of
gender.

In the Add Health models, reported in Table 3, individual substance use significantly
predicted all three parameters for tobacco and alcohol use, but not for marijuana use. Non-
users of tobacco and alcohol were more likely than users to correctly perceive their friends
as not using, to miss substance use in their friends, and, interestingly, to falsely see their
friends as using substances.

Gender, in Add Health, predicted correct rejection vs. hit (a vs. d) for all substances, miss
vs. hit (b vs. d) for alcohol and marijuana, and false alarm vs. hit (c vs. d) for marijuana.
Females were less likely than males to correctly reject tobacco use in their friends, but more
likely than males to correctly reject alcohol and marijuana use. Females also were more
likely than males to miss alcohol and marijuana use in their friends, and more likely than
males to incorrectly perceive that their friends used marijuana (False Alarm).

In Add Health, age group also was a significant predictor of correct rejection vs. hit (a vs. d)
and miss vs. hit (b vs. d) for tobacco and marijuana, and of false alarm vs. hit (c vs. d) for
marijuana use. All of these contrasts were positive, indicating greater likelihood of correct
rejections, misses, and false alarms for the younger group. There were significant
interactions between age and own substance use for miss vs. hit (b vs. d) on tobacco (B =
0.25, p < .05) and alcohol (B = −0.11, p < .05). It should be noted that analysis of individual
marijuana use by age produced an empty cell, making it impossible to obtain an overall test
of this interaction effect.

Table 4 reports results related to accuracy and bias by substance, sample, and use vs. non-
use. We report the rates and numbers in each cell, as well as calculated accuracy and bias.
We also report the results of random permutation tests (Fisher, 1935) used to indicate
whether differences in accuracy and bias by substance use, age, and gender were statistically
significant. Random permutation tests produce exact probabilities by repeatedly calculating
a statistic with different random sortings of the variables. The bottom two rows of Table 4
report the exact probabilities from random permutation tests of accuracy and bias between
substance users and non-users.

Accuracy and bias comparisons
By respondent’s own use—As can be seen in the bottom two rows of Table 4, for both
samples, substance users and non-users did not differ significantly in their accuracy of
identifying substance use in their friends. However, in both samples and across substances
and age categories, users and non-users differed significantly in their biases. With the
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exception of tobacco use in Teen Survey, non-users across samples, ages, and substances
had a conservative bias (tending not to see their friends as substance users), whereas users
had a liberal bias (tending to see their friends as users). In the case of Teen Survey tobacco
use, although non-users’ bias was slightly liberal (B″D = −0.15), it still differed significantly
from the perfect liberal bias of users (B″D = −1.0; p < .01).

By substance—In order to determine whether the observed differences in the biases of
users and non-users were consistent across substances, we collapsed all substances into a
single multinomial categorical model in which the outcome variables were correct
rejections, misses, and false alarms compared to hits; and the predictors were substance
(tobacco, marijuana, alcohol), own use (0, 1), and the interaction between own use and
substance. A significant interaction term for own use by substance would indicate the
possibility that the bias associated with one’s own use differed by substance. In the Teen
Survey data no significant interaction was detected, χ2(6, N=481)=1.09, ns, indicating that
the observed biases associated with substance use or non-use did not differ significantly by
substance. Similarly, we found no significant interaction between own use and substance,
χ2(6, N=6595)=5.71, ns in the Add Health sample. There also was no significant three-way
interaction between substance, own use, and age group in Add Health, χ2(6, N=6595)=4.76,
ns, indicating that the bias by own substance use did not differ by age in the Add Health
sample. Thus, there was no evidence that the biases differed by substance.

By age—Results of random permutation tests showed that in the Add Health sample there
were no significant differences in accuracy between older and younger participants.
However, across substances, older and younger participants differed significantly in their
biases, with younger participants being more conservative in their estimates of friend
substance use than older participants (Tobacco B″D = .81 vs. .31; Alcohol B″D = .80 vs. .
31; Marijuana B″D = .95 vs. .49, for young and old participants respectively; p < .01 for all
comparisons).

By gender—Random permutation tests found no significant gender differences in accuracy
in either sample. In the Teen Survey sample, a significant gender difference in bias was
found for marijuana, with boys having a more conservative bias than girls (Female B″D =
0.38; Male B″D = 0.64; p = .01). In the Add-Health study, we also found that males had a
more conservative bias than females for tobacco (Female B″D = 0.36, Male B″D = 0.49; p
< .05) and marijuana (Female B″D = 0.54, Male B″D = 0.66; p < .01).

Discussion
Results from two data sets employing different assessments of perceptions and individual
substance use suggest that adolescents’ reports of their friends’ substance use are biased in
the direction of their own use. Substance users consistently exhibit a liberal bias, assuming
that their friends also use substances. In parallel fashion, non-substance users consistently
assume their friends are non-users, exhibiting a significant conservative bias. Some
differences in bias were observed between older and younger adolescents and between
females and males, with younger adolescents and males being more conservative than older
adolescents and females. Nevertheless, the results point to an overwhelming tendency for
adolescents to (mis)perceive peer substance use in a direction consistent with their own use
or non-use. These results are consistent with a false consensus effect or normative fallacy,
according to which people believe that others behave as they do. The findings do not support
the hypothesis of pluralistic ignorance, whereby people overestimate others’ engagement in
high risk behavior.
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When examining peer influences, researchers often ask adolescents to report on their own
friends’ substance use (Kobus, 2003). As a result of the false consensus effect, such studies
are likely to under-estimate rates of peer substance use. That is, because non-users generally
outnumber users, and non-users tend to perceive others as not using, a lower than actual
estimate of peer use is likely to be observed. Paradoxically, the effects of peer substance use
on the individual may be over-estimated. This occurs because the tendency to see peers as
behaving like oneself will magnify the correlation between peer and individual substance
use. This is consistent with other researchers’ observations that relying on perceptions of
peer substance use may produce inflated estimates of use (Bauman & Ennett, 1996; Bauman
& Fisher, 1986; Kandel, 1996; Ross, et al., 1977). With data from two samples, the present
study supports this contention, finding that respondents appear to project their own use onto
estimates of their friends’ use. This tendency appears to be more pronounced among
substance users, who in both samples demonstrated nearly perfect liberal biases.

The findings from this study suggest that the optimal approach to studying peer effects on
substance use is to use peers’ reports of their own behavior. Multiple researchers have
recommended and found viable the use of such sociometric methods (Ennett & Bauman,
1993; Henry & Kobus, 2007; Kobus & Henry, 2010). This approach not only provides the
most accurate estimates of friends’ behaviors, and their association with individual use, but
also allows for description of the prevalence and variability in peer substance use. In
addition, sociometric methods provide the opportunity to assess other network
characteristics that may bear on the relation between peer and individual substance use, such
as network density, centrality of the individual in the network, and network position.

If directly assessing respondents’ friends is impractical, it may be possible to obtain
improved accuracy and less bias by assessing respondents’ perceptions of each friend’s
behavior individually rather than asking a general question about the number or proportion
of friends who engage in a target behavior. Henry, Tolan, and Gorman-Smith (2001) used
such a method in assessing peer effects on violent and nonviolent delinquency. Future
research should evaluate this method against social network analysis and global self-reports.

A second implication of this study is that the results assist in understanding the unintended
negative consequences found by some normative feedback intervention studies (Grabosky,
1996). Some studies of binge drinking have found positive effects of a normative feedback
intervention for heavy drinkers, but unintended negative effects on light drinkers (Grabosky,
1996; Lintonen & Konu, 2004). In other words, presenting a light drinker with evidence
based on the assumption that youth underestimate drinking among their peers may increase
their drinking. Because it is likely that non-users will be biased toward underestimating their
friends’ substance use rather than overestimating it, normative feedback prevention efforts
might do better to direct feedback only to those already displaying higher levels of substance
use. Thus, such interventions should be regarded as selective or targeted, rather than
universal, interventions.

One strength of this study is the use of two samples, both of which included peer
nominations of friendships, assessment of individual substance use, and perceptions of peer
substance use. One study allowed nomination of 5 male and 5 female friends whereas the
other allowed for six friends at their school. Both studies asked that friends be nominated in
order of preference. One study queried individual substance use for the preceding 30 days,
whereas the other queried use over the preceding six months. One study assessed
perceptions of peer substance use for three best friends and the other for friends overall. One
study examined a predominantly rural and suburban population, the other 100% urban. The
fact that these studies used different measures and obtained similar results suggests that
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these results are not an artifact of a particular method, measure, sample, population, or
demand characteristic of a single study (Orne, 1962).

These results must be evaluated in light of four limitations. The first is that we cannot
determine with absolute certainty, in either the Teen Survey or the Add Health samples, that
the friends on whom youth were asked to report their perceptions of substance use behaviors
were the same friends nominated in the social network assessments. Kandel (1996)
suggested that an optimal study would have measures of the adolescent’s behavior, the
friend(s)’ self-reported behaviors, and the adolescent’s perception of the same friend’s
behaviors. The Bauman and Fisher (1986) study is the only extant study to have assessed
perceptions and friend reports of use in the same groups of friends. They found results
consistent with the biases found in this study, namely that subjects’ reports of friends’
behaviors were a stronger correlate of adolescent behavior than were the friends’ reports of
their own behavior. The effect of the inexact matching between nominated friends and
perceived friend substance use in this study would have been to increase random error or
noise in the data, which would have decreased the likelihood of significant differences by
substance use or non-use. This would have been true whether the friends who were not
assessed were all substance users, all non-users, or a mix of users and non-users.

A second limitation is that Teen Survey and Add Health used different time frames when
asking about individual substance use. Teen Survey used “past six months,” but Add Health
used “past 30 days.” Despite this difference, we obtained substantially similar results across
samples, suggesting, perhaps, that youth who reported substance use in the past 6 months
would also have reported use in the past 30 days, and vice-versa.

Third, using dichotomous variables for perceived peer and individual substance use involves
loss of information. We had no option but to dichotomize for two reasons. First, neither data
set provided individual information on perceptions of peer use. Thus, we were not able to
compare actual and perceived use on individually named friends. Second, calculation of
accuracy and bias through signal detection theory requires binary variables. The loss of
information through dichotomization restricted our ability to detect effects, but did not
increase the likelihood of spurious findings. Additionally, the cost of potential loss of
information is offset by the ability to use signal detection analyses, which requires binary
data

A fourth limitation is the use of non-reciprocated friendship nominations and ego networks
instead of reciprocated nominations. In both data sets, we had the option to use reciprocated
nominations, but chose to use non-reciprocated nominations (ego-networks) in order to
maximize the available sample size for analysis. In the Add Health data set, using only
reciprocated nominations would have resulted in the loss of friendship data on participants
whose friends were absent or did not participate in the peer nomination procedure. This was
less of an issue in Teen Survey, which had nearly complete participation. Our decision to
use unilateral nominations of friendship is supported by findings that such relationships
represent hoped-for friendships that may be more influential on substance use than
reciprocated friendships (Aloise-Young, Graham, & Hansen, 1994).

Despite these limitations, our study is the first to assess accuracy and bias in the most
commonly used measure of peer substance use, that is, “how many of your friends use,” and
to compare this measure with the self-reported substance use of nominated friends. Because
of the critical importance of peers in adolescence, further study of the processes involved in
peer relationships and substance use is needed. This study speaks to the need to better
understand two aspects of peer effects on adolescent substance use. The first is the role of
actual friend substance use on individual use, which is supported by findings from multiple
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social network studies (Kobus & Henry, 2010; Pearson & Michell, 2000). The second is the
role of perceptions, which have been implicated in findings of unintended negative
consequences in social norms interventions (Grabosky, 1996). Differentiating the effects of
actual peer use from those of perceptions of peer use, and more generally examining the
dynamics of adolescent peer relationships in substance use may help locate potentially
critical points of leverage for interventions.
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Figure 1.
Accuracy and bias in estimating peer substance use as a 2 × 2 n.
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Table 1

Demographic Characteristics and Reported Substance Use by Sample

Teen Survey (Age 11–15) Add Health

Younger (Age 12–14) Older (Age 15–20)

N 163 397 1797

Gender:

 Female 79 (48.5%) 231 (58.2%) 917 (51.0%)

Ethnicity a:

 White 107 (65.6%) 312 (78.6%) 1066 (59.3%)

 Latino 27 (16.6%) 22 (5.5%) 353 (19.6%)

 African-American 7 (4.3%) 73 (18.4%) 207 (11.5%)

 Asian 5 (3.0%) 5 (1.3%) 356 (19.8%)

 Other 17 (10.4%) 6 (1.5%) 58 (3.2%)

Substance Use (% of participants that report use)

 Tobacco 43 (26.4%) 53 (15.9%) 514 (28.6%)

 Alcohol 42 (25.8%) 106 (26.8%) 954 (53.1%)

 Marijuana 14 (8.6%) 7 (1.8%) 289 (16.2%)

Notes: Time frames for reports of substance use varied by study. Teen Survey participants were asked about the past six months, and Add-Heallth
participants were asked about the number of days in the past 30 they used the substance in question.

a
Ethnicity frequencies sum to more than the total and percentages sum to more than 100% because respondents in Add-Health were permitted to

select multiple categories to describe ethnicity.
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