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ABSTRACT. Objective: An accumulating body of work indicates that
siblings uniquely influence each other’s alcohol and substance use behav-
iors during adolescence. The mechanisms underlying these associations,
however, are unknown because most studies have not measured sibling
influence processes. The present study addressed this gap by exploring
the links between multiple influence processes and sibling similarities
in alcohol and substance use. Method: The sample included one parent
and two adolescent siblings (earlier born age: M = 17.17 years, SD =
0.94; later born age: M = 14.52 years, SD = 1.27) from 326 families.
Data were collected via telephone interviews with parents and the two
siblings. Results: A series of logistic regressions revealed that, after

parents’ and peers’ use as well as other variables including parenting was
statistically controlled for, older siblings’ alcohol and other substance use
was positively associated with younger siblings’ patterns of use. Further-
more, sibling modeling and shared friends were significant moderators
of these associations. For adolescents’ alcohol use, the links between
sibling modeling and shared peer networks were interactive, such that
the associations between modeling and similarity in alcohol use were
stronger when siblings shared friends. Conclusions: Future research
should continue to investigate the ways in which siblings influence each
other because such processes are emerging targets for intervention and
prevention efforts. (J. Stud. Alcohol Drugs, 74, 104-113, 2013)

TUDIES DESIGNED TO UNDERSTAND the etiology

of adolescent substance use behaviors have consistently
focused on four putative factors: (a) genetic risk, (b) envi-
ronmental influences, (c) parental socialization, and (d) peer
socialization. Yet, results from recent research also suggest
that siblings (particularly older siblings) have a marked
influence on adolescents’ alcohol and other substance use
(e.g., Conger and Reuter, 1996; Duncan et al., 1996; Fagan
and Najman, 2005; Rowe and Gulley, 1992; Windle, 2000).
In fact, the results of several studies examining the relative
contributions of family and peer influences on adolescents’
alcohol and other substance use have indicated that the
magnitude of sibling influences is greater than parental
influences (e.g., Ary et al., 1993; Fagan and Najman, 2005;
Rowe and Gulley, 1992; Windle, 2000) and is on par with
peer influences (Brook et al., 1990; Needle et al., 1986).
Furthermore, behavioral genetic investigations of adoles-
cents’ alcohol and substance use patterns have indicated that
sibling linkages are greater than the contributions of genetic
similarity (McGue et al., 1996; Rende et al., 2005; Slom-
kowski et al., 2005). In short, the accumulating evidence
suggests that older siblings make a unique contribution
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to their younger brothers’ and sisters’ developing alcohol,
cigarette, and marijuana use behaviors. The mechanisms
underlying the associations between siblings’ substance use,
however, are not well understood because most studies fail
to measure influence processes and therefore infer explana-
tions post hoc. The present study addressed this limitation
by directly exploring the links between several competing
processes—including social learning, shared friends, and
sibling relationship qualities—and sibling similarities in
alcohol and other substance use.

Of the different mechanisms of sibling influence offered
as explanations for observed similarities between siblings’
substance use patterns, social learning processes (Bandura,
1977) are by far the most common. Modeling hypotheses,
which hold that older siblings act as role models for their
younger brothers and sisters, have been postulated and to
some extent indirectly tested. For example, studies have
documented that sibling similarities in smoking behaviors
and sexual activities were most evident in dyads that were
characterized by high levels of warmth and closeness (Rowe
and Gulley, 1992; Slomkowski et al., 2005). Other research-
ers have found that sibling similarities in alcohol use were
greatest for same-gender sibling pairs who were close in
age (e.g., Boyle et al., 2001; Trim et al., 2006). Such results
are consistent with notions that individuals are most likely
to imitate models who are warm and nurturing and who are
similar to the observer (Bandura, 1977). By illuminating
some of the dynamics underlying sibling similarities, find-
ings like these provide a stronger foundation for inferences
about the role of social learning processes in explaining
sibling similarities.
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More recently, however, researchers have incorporated
measures of social learning, including modeling, into their
studies to help identify the processes that drive sibling simi-
larities. Several studies by Whiteman and colleagues (2007a,
2007b, 2010), for example, highlight that social learning
processes were indeed predictive of sibling similarities in a
range of domains, including youths’ interests and extracur-
ricular activities, peer and romantic competencies, as well
as risky behaviors and substance use attitudes. The present
study builds on this work and examines the role of sibling
modeling in adolescents’ alcohol and other substance use.

In addition to social learning processes, siblings can in-
fluence each other via their relationship dynamics as well as
by providing companions and opportunities for engagement
in substance use. The literature on youths’ antisocial and de-
linquent behaviors suggests that siblings may reinforce each
other’s delinquent behavior patterns in their coercive interac-
tions (Patterson, 1984), and reports from several longitudinal
studies indicate that sibling conflict predicts deviancy as well
as substance use (Bank et al., 2004; Brody et al., 2003; East
and Khoo, 2005; Yeh and Lempers, 2004). Siblings may also
foster opportunities for substance use by directly providing
the illicit substances or the settings and companions that
encourage substance use (Boyle et al., 2001; Forster et al.,
2003; McGue et al., 1996; Needle et al., 1986; Rowe and
Gulley, 1992; Windle, 2000). In fact, research reveals that
siblings’ patterns of use are more strongly correlated when
they share friends (e.g., Rende et al., 2005; Rowe and Gulley,
1992). Yet, as mentioned earlier, our knowledge about the
extent to which these different influence processes operate
is largely unknown because processes are rarely measured
directly. Additionally, because most studies of sibling influ-
ence hypothesize multiple pathways of sibling influence
(e.g., modeling, sibling conflict, shared peer networks), it
is important to examine the relative contributions of these
different influence processes simultaneously.

In the proposed study, we address limitations of prior
work by measuring multiple processes hypothesized to
underlie sibling similarities—modeling, shared friends, and
relationship qualities—and examine their relative contribu-
tions to similarities and differences in adolescent siblings’
substance use behaviors. Based on previous research, we
predicted that sibling negativity would be positively related
to adolescents’ substance use. We also expected that younger
siblings’ reports of modeling and shared friends would in-
teract with older siblings’ substance use patterns, such that
siblings would show the greatest similarity in substance use
when they modeled or shared friends. Importantly, our mod-
els controlled for sibling intimacy, a variable that has been
used as a proxy for modeling in previous work (e.g., Rowe
and Gulley, 1992; Samek and Rueter, 2011; Slomkowski et
al., 2005). Given that previous research has suggested that
sibling and peer influence factors do not operate in isolation
(e.g., Conger and Rueter, 1996), we further explored whether

the shared peer networks moderated the effects of sibling
modeling. Finally, to fully understand the contributions of
these processes to sibling similarities in adolescents’ sub-
stance use, it is necessary to examine their influence in the
context of parental and peer influence processes. Therefore,
the present study controlled for both parents’ and peers’ sub-
stance use as well as parents’ knowledge of their adolescents’
daily behaviors (i.e., monitoring).

Method
Participants

Participants included two adolescent-aged siblings and
one parent from 326 families (978 participants). On aver-
age, older siblings were 17.17 years old (SD = .94), younger
siblings were 14.52 years old (SD = 1.27), and parents (87%
mothers, 13% fathers; 98% were biological parents of the
offspring) were 44.95 years old (SD = 5.54). The sample
included 95 older sister—younger sister pairs, 72 older sis-
ter—younger brother pairs, 87 older brother—younger sister
pairs, and 72 older brother—younger brother pairs. Seventy-
one percent of families identified themselves as White (not
Hispanic), 23% as African American, 4% as Latino, 1% as
multi-ethnicity, and 1% as Asian. Seventy-seven percent
of parents were currently married. Seventy-five percent of
participating parents were employed, and family socioeco-
nomic circumstances varied from working to upper class,
as indexed by parental education (97% of parents were high
school graduates; 58% of parents held bachelor’s degrees)
and household income (Mdn = $70,000; M = $77,964, SD =
$72,806; range: $0-$980,000).

To generate the sample, we targeted families with ado-
lescent children from seven different counties within one
midwestern U.S. state. Counties varied in terms of their size
and rurality. To increase the ethnic diversity of the sample,
African American families were oversampled (23% of the
current sample was African American as compared with a
state average of 9%; U.S. Census Bureau, 2010). Names,
addresses, and phone numbers of families that included at
least two adolescent children from the seven target counties
were identified from purchased marketing lists. Families
were sent prenotification letters that described the study and
included a telephone number, email address, and a postage-
paid postcard to return if the family fit the study criteria and
was interested in participating. Study criteria required that
families have at least two adolescent-aged children, with
the older adolescent being in the 11th or 12th grade and a
younger sibling being in the 7th grade or above. A total of
6,854 addresses and phone numbers were provided by the
marketing company; however, 3,002 of these contained in-
correct contact information. Of the remaining 3,852 families,
2,556 did not follow up with the study project and were not
contacted via phone by project staff; 511 indicated that they



106 JOURNAL OF STUDIES ON ALCOHOL AND DRUGS / JANUARY 2013

did not meet our study criteria and were therefore ineligible.
Thus, a final pool of 785 eligible families was identified,
326 of which participated (a 42% response rate). This rate
is comparable to the rate of 37% obtained in the National
Survey of Families and Households in which three family
members were recruited (Sweet and Bumpass, 1996; see also
Booth et al., 2005).

Procedures

Consent forms were mailed to families after they were
identified as eligible and interested in participating. Upon
the return of informed consent and assent forms, telephone
interviews were scheduled. Youths and parents were inter-
viewed separately and privately. After the interview was
scheduled, a scales sheet (one page consisting of the Likert
scales to be used during the interview) for each participant
was mailed to the family. Research assistants trained in stan-
dardized interviewing procedures conducted the interviews.
To ensure confidentiality, participants were asked whether
they had enough privacy to answer the questions comfort-
ably. If lack of privacy was a concern for either the respon-
dent or the interviewer, interviews were rescheduled for a
later date. Parental interviews lasted about 30 minutes, and
youth interviews lasted approximately 40 minutes. Follow-
ing completion of the interviews, each participant received
an honorarium of $35 for their participation (a total of $105
per family).

Measures

Demographic information. Family background infor-
mation including household composition, parents’ marital
status, age, gender, and educational level for each family
member was collected from parents. The gender constel-
lation of the sibling dyad (51% same gender; 49% mixed
gender) as well as the age spacing between siblings (M =
2.65 years, SD = 1.07) were derived from these parental data.

Alcohol use. Earlier born and later born adolescents’ as
well as parents’ alcohol use was indexed via one question
from the National Institute on Alcohol Abuse and Alco-
holism’s Task Force on Recommended Alcohol Questions
(2003) that assessed the frequency of alcohol use in the past
12 months. Specifically, on a scale ranging from 0 (not at
all) to 5 (several times a day), participants responded to the
following question: “During the last 12 months, how often
did you usually have any kind of drink containing alcohol?
By drink we mean a 12-ounce can or glass of beer or cooler,
a 5-ounce glass of wine, or a drink containing one shot of
liquor.” Given that the distributions for older and younger
siblings’ alcohol use were not normal, their responses were
dichotomized to create an index of those who drank ver-
sus those who did not in the past year; 46% (n = 149) of
older siblings and 19% (n = 62) of younger siblings reported

drinking alcohol in the past year. The distribution for par-
ents’ responses was normal; therefore, a continuous measure
was used (M = 1.33, SD = 1.02).

Using the same 6-point scale, older and younger siblings
also provided their perceptions of the frequency of their
friends’ alcohol use by answering the following question:
“How often do your friends drink alcohol?” Given distribu-
tional properties, responses were dichotomized: 67% (n =
219) of older siblings and 33% (n = 105) of younger siblings
reported that their friends drank alcohol in the past year.

Cigarette use. Adolescents’ cigarette use was assessed via
one question adapted from the Monitoring the Future study
(Johnston et al., 2006). On a 6-point scale, ranging from
0 (0 occasions) to 5 (20 or more occasions), respondents
reported the number of occasions they smoked cigarettes
in their lives. Similar to the measure of alcohol use, youths’
reports of cigarette use were dichotomized to create an index
that compared those who smoked cigarettes versus those
who did not: 32% (n = 104) of older siblings and 15% (n =
48) of younger siblings reported smoking cigarettes in their
lifetimes.

Using the same 6-point scale, parents provided an in-
dication of their current cigarette use by responding to the
following question: “On how many occasions have you
smoked cigarettes during the past 30 days?”” Responses were
dichotomized, with 15% (n = 49) of parents reporting smok-
ing cigarettes in the past month.

On scale ranging from 1 (not at all) to 6 (several times a
day), older and younger siblings also provided their percep-
tions of their friends’ cigarette use by answering the follow-
ing question: “How often do your friends smoke cigarettes?”
Responses were dichotomized, with 45% (n = 144) of older
siblings and 24% (n = 75) of younger siblings reporting that
their friends smoked cigarettes.

Marijuana use. Adolescents’ marijuana use was measured
in the same way as cigarette use. Specifically, on a 6-point
scale ranging from 0 (0 occasions) to 5 (20 or more occa-
sions), youths were asked to report how often they smoked
marijuana in their lives. Youths’ reports of marijuana use
were dichotomized to create an index that compared those
who had smoked marijuana versus those who had not: 31%
(n =100) of older siblings and 12% (n = 40) of younger sib-
lings reported smoking marijuana in their lifetimes. Neither
parents’ nor youths’ perceptions of peers’ marijuana use were
assessed.

Sibling influence processes. Younger siblings’ modeling of
their older siblings’ behaviors was indexed via an eight-item
measure developed by Whiteman and colleagues (2007b,
2010). Specifically, on a scale ranging from 1 (never) to 5
(very often), youths answered questions about how often they
tried to be like their sibling, the degree to which their older
sibling set a positive example, and the extent to which their
sibling encouraged them to participate in particular activities.
Example items included the following: “My brother/sister
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provides a model for how I should act” and “From watching
my brother/sister, I have learned how to do things.” Scores
were averaged across the eight items, with higher scores
indicating greater modeling. Total scores could range from
1to5 (M=23.30,SD =0.71; Cronbach’s oo = .81).

Sibling relationship qualities. Intimacy in the sibling
relationship was rated by younger siblings using an adapta-
tion of an eight-item measure developed by Blyth and col-
leagues (1982). Specifically, youths rated their experiences
with their sibling on a scale ranging from 1 (not at all) to 5
(very much). An example item is “How much do you go to
your brother/sister for advice or support?” Intimacy scores
were averaged across the eight items, with higher scores
representing greater intimacy. Total scores could range from
1to5 (M=3.27,SD = 0.68; Cronbach’s o = .81). Negativ-
ity in the sibling relationship was indexed using five items
from Furman and Buhrmester’s (1985) Network Relationship
Inventory. An example item is “How much do you and your
brother/sister disagree or quarrel?” Items were rated on the
same 5-point scale as intimacy, and scores were created by
averaging items for the scale, with higher scores denoting
greater negativity. Total scores could range from 1 to 5 (M =
3.13, SD = 0.89; Cronbach’s oo = .91).

Siblings’ shared peer networks. Siblings’ shared peer
networks were indexed using a measure developed by Trim
and colleagues (2006). Specifically, each sibling rated “To
what extent do you and your brother/sister currently have
the same friends?” on a 5-point Likert scale ranging from 1
(not at all) to 5 (very much), with higher scores reflecting
more common peers. Given that older (M = 2.18, SD = 1.03)
and younger (M = 2.45, SD = 1.08) siblings’ reports were
correlated (7 = .48, p < .001), their responses were averaged
into a single index of shared friends (M = 2.31, SD = .91).

107

Parents’ knowledge of their children's activities. Parents’
knowledge of their children’s behaviors was assessed using
Kerr and Stattin’s (2000; Stattin and Kerr, 2000) nine-item
measure of parents’ knowledge about their sons’ and daugh-
ters’ everyday activities. On a 5-point scale, ranging from 1
(almost never) to 5 (almost always), parents indicated the
extent to which they were aware of their children’s activities.
Parents completed the measure separately for each child.
An example item is “I know with whom he/she hangs out
during his/her free time.” Knowledge scores were averaged
across the nine items, with higher scores representing greater
knowledge. Total scores could range from 1 to 5 (M = 4.46,
SD = 0.47; Cronbach’s o = .85 for younger siblings).

Analytic strategy

Data were analyzed using a series of logistic regression
models. To determine whether older siblings influenced
their younger brothers’ and sisters’ substance use behav-
iors above and beyond other known correlates, each model
controlled for parental education, family structure (dummy
coded such that two biological parents = 0; single-parent
and other family structures = 1), gender (females = 0;
males = 1), parental knowledge, gender composition of the
sibling dyad (same-gender dyads = 0; mixed-gender dyads
= 1), age spacing between siblings, sibling intimacy, sibling
negativity, parents’ substance use, and friends’ substance
use. The type of substance use controlled for matched the
dependent variable for each model, except for the model
testing the association with youths’ marijuana use, in
which parents’ and friends’ use was not measured. Inde-
pendent variables of substantive interest were sibling mod-
eling (centered at its mean), shared friends (centered at its

TaBLE 1. Summary of logistic regression analysis for variables predicting younger siblings” alcohol use (n = 321)

Model 1 Model 2 Model 3
Variable B OR [95% CI] B OR [95% CI] B OR [95% CI]
Intercept -3.66%** -4.01%** -3.89%**
Family structure 0.29 1.35  [0.63,2.87] 0.33 1.39 [0.65, 2.99] 0.55 1.73 [0.76, 3.94]
Parental knowledge -1.03** 036  [0.17,0.76] -1.08**  0.34 [0.16,0.74]  -1.04* 0.36 [0.16, 0.80]
Sibling intimacy 0.02 1.03  [0.47,2.25] 0.19 1.21 [0.54, 2.72] 0.26 1.30 [0.55, 3.03]
Sibling conflict 0.14 1.15  [0.65,2.02] 0.14 1.15 [0.65, 2.03] 0.23 1.26 [0.68, 2.35]
Parent’s alcohol use 0.31 1.37  [0.95,1.98] 0.27 1.31 [0.89, 1.93] 0.16 1.18 [0.77, 1.79]
Friends’ alcohol use 1.24%%% 346  [2.38,5.03] 1.32%%% 376 [2.52, 5.60] 1.56%** 4.76 [2.99, 7.57]
Sibling’s alcohol use (sib. alc.) 1.85%** 633  [2.83,14.12] 2.17*** 872 [3.46,21.96]  1.75%** 5.63 [2.35,13.98]
Shared friends (shr. fr.) 0.14 1.15  [0.41,0.52] 0.41 1.50 [0.73,3.12] -0.34 0.71 [0.31, 1.65]
Sibling modeling (mod.) -0.13 0.88 [0.18,0.67] -1.45*% 0.23 [0.07,0.75] -1.49 0.23 [0.06, 0.84]
Sib. Alc. x Mod. 1.64*%* 515 [1.49,17.79] 1.73* 5.63 [1.40, 22.67]
Sib. Alc. x Shr. Fr. -0.29 0.75 [0.31, 1.82] 0.53 1.70 [0.63, 4.57]
Mod. x Shr. Fr. 0.35 1.42 [0.84,2.42]  -2.23%* 0.11 [0.02, 0.58]
Mod. x Sib. Alc. x Shr. Fr. 3.38%%* 2940 [4.41, 196.19]
X2 107.81 116.18* 133.95%**
df 13 16 17

Notes: Nonsignificant controls omitted from table: parental education, sex composition, age spacing, and gender. OR = odds ratio.

*p<.05; **p <.01; ***p <.001.
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mean), and older siblings’ substance use. Older siblings’ al-
cohol use was dummy coded (0 = did not drink alcohol in
the past year; | = drank in the past year), as were siblings’
cigarette use and marijuana use (0 = never used; 1 = used
in lifetime). For each outcome, variables were entered in
three steps. In Step 1, all control and independent variables
of interest were added simultaneously. In Step 2, three two-
way interactions among the three independent variables
were added. In Step 3, the three-way interaction between
older sibling use, shared friends, and sibling modeling was
entered.
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Results
Alcohol use

As seen in Table 1, in Model 1, friends’ and older sib-
lings’ alcohol use was positively related to younger siblings’
alcohol use, whereas parental knowledge was negatively
linked to youths’ drinking. Importantly, older siblings’ alco-
hol use was a stronger predictor of younger siblings’ drink-
ing (odds ratio [OR] = 6.33) than either friends’ (OR = 3.46)
or parents’ use (OR = 1.37). The association between older
siblings’ alcohol use and younger siblings’ use was qualified,
however, by interactions with sibling influence processes. In
Model 2, a significant interaction was found between older
siblings’ alcohol use and sibling modeling. Specifically, the
positive association between older and younger siblings’
alcohol use was stronger in conditions of high sibling model-
ing. This two-way interaction, however, was further qualified
by a three-way interaction between older siblings’ alcohol
use, sibling modeling, and shared friends in Model 3. As
seen in Figure 1, when siblings shared friends, the effects
of modeling were exacerbated. That is, younger siblings
who endorsed modeling their older brothers and sisters and
shared friends with those siblings showed the greatest simi-
larity in alcohol use. In contrast, youths who reported lower
levels of modeling actually showed some dissimilarity in
alcohol use. Sibling modeling was less predictive of sibling
similarities, however, when youths shared fewer friends
(Figure 2).

Cigarette use
With respect to adolescents’ cigarette use, several main

effects emerged in Model 1 (Table 2). A main effect of
family structure revealed that youths from homes without

TaBLE 2.  Summary of logistic regression analysis for variables predicting younger siblings’ cigarette use (n = 322)
Model 1 Model 2
Variable B OR [95% CI] B OR [95% CI]
Intercept =2 2HH* -2.90%**
Family structure 1.05%* 2.87 [1.36, 6.04] 1.10%* 2.99 [1.40, 6.37]
Parental knowledge -0.97** 0.38 [0.18, 0.79] -0.99%* 0.37 [0.18, 0.78]
Sibling intimacy 0.29 1.34 [0.58, 3.10] 0.29 1.34 [0.57, 3.18]
Sibling conflict -0.02 0.98 [0.54, 1.76] 0.01 1.01 [0.56, 1.82]
Parent’s cigarette use 0.47 1.60 [0.64, 4.03] 0.36 1.43 [0.55, 3.70]
Friends’ cigarette use 0.80%*** 222 [1.67,2.94] 0.82%** 2.26 [1.69, 3.03]
Sibling’s cigarette use (sib. cig.) 0.73 2.08 [0.98, 4.40] 0.84* 2.31 [1.04, 5.17]
Shared friends (shr. fr.) -0.45 0.64 [0.39, 1.05] -0.63 0.54 [0.27, 1.06]
Sibling modeling (mod.) -0.16 0.85 [0.46, 1.59] 0.36 1.44 [0.60, 3.43]
Sib. Cig. x Mod. -0.68 0.51 [0.17, 1.50]
Sib Cig x Shr. Fr. 0.37 1.45 [0.54, 3.88]
Mod. x Shr. Fr. 0.64* 1.89 [1.04, 3.42]
b 74.27 79.27
df 13 16

Notes: Nonsignificant controls omitted from table: parental education, sex composition, age spacing, and gender. OR

= odds ratio.
*p <.05; ¥*p < .01; ***p < .001.
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FIGURE 2. The probability of younger siblings’ alcohol use as a function
of modeling and older siblings’ alcohol use in conditions of low (-1 SD)
shared friends

two biological parents were more likely to have ever used
cigarettes. Similar to alcohol use, parental knowledge was
negatively associated with youths’ lifetime cigarette use.
Friends’ cigarette use was associated with an increased like-
lihood of youths having ever used cigarettes (OR = 2.22).
Model 2 revealed effects for older siblings’ cigarette use.
Specifically, adolescents who had older siblings who smoked
cigarettes were 2.31 times more likely to have smoked ciga-
rettes themselves compared to those whose older siblings
did not smoke. An interaction between sibling modeling and
shared friends also was observed. Post hoc probing revealed
increasing probabilities of smoking cigarettes when younger
siblings reported high modeling and more shared friends.
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In contrast, there was a slight negative association between
sibling modeling and the probability of smoking when sib-
lings did not share many friends. Given that this interaction
did not involve older siblings’ cigarette use, however, results
should be interpreted with caution. Model 3 (not shown in
Table 2) did not reveal any three-way interactions.

Marijuana use

Marijuana use results are presented in Table 3. Model 1
revealed that youths with older brothers or sisters who had
ever used marijuana were more than six times as likely (OR
= 6.50) to have used marijuana. A main effect for parental

TaBLE 3. Summary of logistic regression analysis for variables predicting younger siblings’ marijuana use (n = 324)
Model 1 Model 2
Variable B OR [95% CI] B OR [95% CI]
Intercept -3.42%** -3.66%**
Family structure 0.67 1.95 [0.92, 4.16] 0.66 1.93 [0.88, 4.20]
Parental knowledge -0.80* 0.49 [0.22, 0.93] -0.87* 0.42 [0.20, .89]
Sibling intimacy 0.09 1.10 [0.49, 2.45] 0.05 1.05 [0.46, 2.40]
Sibling conflict 0.52 1.68 [0.93, 3.06] 0.55 1.74 [0.95, 3.18]
Sibling’s marijuana use (sib. marij.) 1.87*** 6.50 [2.97, 14.22] 2.15%%* 8.61 [3.60, 20.59]
Shared friends (shr. fr.) -0.15 0.86 [0.54, 1.37] -0.60 0.55 [0.25, 1.21]
Sib modeling (mod.) 0.03 1.03 [0.55, 1.95] -0.12 0.89 [0.31,2.51]
Sib. Marij. x Mod. 0.41 1.51 [0.46, 4.94]
Sib. Marij. x Shr. Fr. 0.97* 2.63 [1.00, 6.93]
Mod. x Shr. Fr. 0.53 1.70 [0.95, 3.05]
v 50.39 61.01%*
df 11 14

Notes: Nonsignificant controls omitted from table: parental education, sex composition, age spacing, and gender. OR =

odds ratio.
*p <.05; **p < .01; ***p < .001.
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knowledge indicated that youths with more knowledgeable
parents were less likely to smoke marijuana. Model 2 revealed
a significant interaction between older siblings’ marijuana use
and shared friends. As seen in Figure 3, younger siblings’
probability of ever smoking marijuana was strongest when
their older sibling smoked marijuana and they shared friends.
Younger siblings whose older brothers and sisters did not
smoke marijuana were not likely to smoke marijuana regard-
less of their degree of shared friends. Model 3 (not shown in
Table 3) did not reveal any three-way interactions.

Discussion

Accumulating evidence highlights that siblings, especially
older siblings, influence each other’s alcohol and substance
use behaviors during adolescence and early adulthood (e.g.,
Conger and Rueter, 1996; Fagan and Najman, 2005; Trim
et al., 2006; Windle, 2000). The processes by which broth-
ers and sisters influence each other, however, are not well
understood because they have rarely been tested directly and
few studies have considered multiple pathways of influence
concurrently. The present study adds to the literature on
sibling influence in its effort to measure multiple avenues
of influence, as opposed to inferring them post hoc, and to
connect those processes to similarities and differences in
adolescent siblings’ patterns of alcohol and substance use.
Importantly, processes of sibling influence were considered
above and beyond the associations with parental and peer
substance use, as well as important indicators of parenting,
indicating that the associations between older and younger
siblings’ substance use behaviors were indeed unique.

Consistent with extant work on family influences on
adolescents’ alcohol use, older siblings’ alcohol use was
strongly related to younger siblings’ probability of drinking
in the past year. In fact, when considering only main effects,
the influence of older siblings’ drinking on younger siblings’
alcohol use was greater than the effects for both peers’ and
parents’ alcohol use. Although previous studies have inferred
social learning processes as explanations for such patterns of
association (e.g., Ary et al., 1993; Rowe and Gulley, 1992),
the present study found empirical support for the hypothesis
that younger siblings’ modeling behaviors were predictive of
similarities in adolescent siblings’ alcohol use. Importantly,
these modeling effects were evident beyond the contributions
of sibling intimacy, age spacing, and gender composition of
the sibling dyad, variables that have been used as proxies
for social learning processes in the past. Additionally, these
effects were present even after we controlled for sibling con-
flict, a significant predictor of substance use and delinquency
in previous work (Bank et al., 2004; Brody et al., 2003; East
and Khoo, 2005; Yeh and Lempers, 2004), which was gener-
ally unrelated to adolescents’ substance use in these data.

The influence of modeling, however, was further moderat-
ed by the degree to which older and younger siblings shared

friends. Specifically, the links between sibling modeling and
sibling similarities in alcohol use were stronger when sib-
lings shared friends. Although scholars have suggested that
siblings may indirectly influence each other’s substance use
attitudes and behaviors via peer selection (e.g., Conger and
Rueter, 1996; Rowe and Gulley, 1992), research to date has
failed to consider how multiple influence processes operate
simultaneously and possibly interactively. The results of the
present study suggest that the impact of older siblings’ alco-
hol use may be especially powerful when combined with the
admiration and modeling of younger brothers and sisters as
well as with overlapping peer networks.

The results from alcohol models also highlight the po-
tential operation of another less discussed sibling influence
process—sibling differentiation. Sibling differentiation (also
termed deidentification; Schachter et al., 1976; Sulloway,
1996) refers to the tendency for siblings to consciously or
unconsciously choose different niches and develop different
personal qualities to protect themselves from social com-
parison, rivalry, and resentment. In the present study, when
younger siblings shared friends with their older brothers
and sisters but did not model those siblings, dissimilarity
in alcohol use was elevated. Specifically, younger siblings
who reported low levels of modeling and had older siblings
who drank alcohol were less likely to drink themselves as
compared with similar youth with older brothers and sisters
who did not drink. A small body of literature highlights the
operation of sibling differentiation dynamics across a range
of outcomes including personality (Schachter et al., 1976),
adjustment (Feinberg and Hetherington, 2000), and extra-
curricular activities and attitudes (Whiteman et al., 2007a,
2010) but has largely failed to consider how these influence
processes affect adolescents’ substance use. As the literature
on family influences on adolescents’ alcohol use documents,
aggregate reports of older and younger siblings’ substance
use indicate (only) modest similarity. To the extent that so-
cial learning processes operate in some sibling relationships
and differentiation dynamics are predominant in others,
conclusions about the strength of sibling influence based
on extant data may be misleading. Given the complexity
of sibling relationship dynamics, it is essential that future
research consider processes that may promote similarities as
well as differences to truly understand the impact of siblings
on adolescents’ substance use.

Consistent with previous research on cigarette use (e.g.,
Bard and Rodgers, 2003; Rajan et al., 2003; Slomkowski
et al., 2005), our study also revealed that older siblings’
cigarette use was positively related to their younger broth-
ers’ and sisters’ use. None of the measured processes of
influence, however, moderated this association. The work of
Slomkowski and colleagues (2005) as well as Rende et al.
(2005) suggests that other processes, including siblings’ so-
cial connectedness, may explain such associations. As such,
future work may benefit from the investigation of a greater
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number of influence processes. Given the relatively small
percentage of adolescents reporting cigarette use (as well
as marijuana use), it is also possible that the present study
lacked the power to detect such effects.

Similar to the results for cigarette use, older siblings’
marijuana use was positively related to younger siblings’
marijuana use. An interaction with siblings’ peer networks
revealed that this effect was stronger when brothers and
sisters shared more friends. Because access to illicit drugs
such as marijuana may be more limited than alcohol or
cigarettes, shared peer networks may be especially important
for mechanisms of transmission. These results should be in-
terpreted with caution, however, as sibling effects may have
been amplified because neither peer nor parental marijuana
use was controlled.

The present study was limited by other methodological
shortcomings that may also restrict our conclusions. First,
because of our cross-sectional design, we were unable to
disentangle whether sibling influence processes led to simi-
larities in siblings’ alcohol, cigarette, and marijuana use or
vice versa. Longitudinal data are essential to understand not
only the implications of these influence processes but also
how they may develop over time. Additionally, the magni-
tude of our effects may be inflated because research has sug-
gested that sibling effects tend to be greatest when measured
concurrently as opposed to prospectively (Ary et al., 1993;
Duncan et al., 1996; Poelen et al., 2007).

Second, although telephone surveys have been shown to
be a valid and reliable method for gathering data on adoles-
cent alcohol and drug use (e.g., Aquilino, 1992; Champion
et al., 2004; Shannon et al., 2007) and procedures were put
in place to secure confidentiality, fewer adolescents in this
sample reported alcohol and substance use as compared with
national samples (e.g., Johnston et al., 2012). It is possible
that adolescents underreported their use, and as such, the
present study may underestimate or misestimate potential
associations.

Third, our measures of substance use were limited to
single items. Greater variability in adolescents’ substance use
may be detected if a broader range of questions are assessed.
Additionally, our measures of sibling influence and substance
use relied on adolescents’ self-reports. Although correlated
self-reports can be related to method variance problems (e.g.,
Lorenz et al., 1991), the present study was among the few
that used independent reports of family members’ substance
use.

Fourth, although the sample was ethnically diverse,
families were more affluent and educated as compared with
state averages (U.S. Census Bureau, 2010). When considered
together with the response rate, it is possible that families
from lower socioeconomic backgrounds were less likely to
be contacted or choose to participate. Given the complex
associations between family income, parents’ education,
and adolescents’ substance use (e.g., Melotti et al., 2011), it

is important that future research consider these dynamics in
families across a larger range of socioeconomic statuses.

Fifth, consistent with most work on sibling influence, the
present study tested a vertical or top-down model of social-
ization (i.e., older sibling influencing younger siblings). The
ways in which younger siblings influence their older brothers
and sisters are largely unknown (for some exceptions, see
Pomery et al., 2005; Whiteman and Christiansen, 2008). It is
essential that future research consider how younger siblings
affect their older counterparts to advance our understanding
of how and when sibling influence occurs.

Finally, because our design was not genetically informed,
we were unable to determine the extent to which sibling
similarity was influenced by shared environments or shared
genetics. Indeed, shared environments—including parenting,
schools, neighborhoods, and media exposure—could pro-
mote sibling similarity. It is also possible that genetic simi-
larity in propensity for substance use leads to similarity in
environments and behavior through evocative processes such
as niche picking (Scarr, 1992). Sibling influence processes
such as modeling, however, may be one set of mediators of
links between genotypic and phenotypic similarities between
siblings. Given that previous research with genetically in-
formed designs has found that siblings uniquely contribute
to each other’s substance use behaviors above and beyond
genetic and shared environmental factors (McGue et al.,
1996; Rende et al., 2005; Slomkowski et al., 2005), it is es-
sential that future studies continue to consider the processes
that drive such effects.

Despite these limitations, the present study adds to a
growing body of literature on sibling influences on adoles-
cents’ alcohol and other substance use. Findings revealed
that social learning processes, such as modeling and sib-
lings’ shared peer networks, were important predictors of
sibling similarities, even after other known family and peer
correlates were controlled for. Given that older siblings
often recognize their status as role models for their younger
brothers and sisters (Whiteman and Christiansen, 2008),
they may serve as effective targets for intervention and
prevention programs targeting adolescent substance use.
In fact, interventions targeting sibling relationships may be
especially useful as compared with those targeting parenting,
as scholars (Feinberg et al., 2012) have argued that siblings
offer a less stigmatizing entrée into families.
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