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Objectives:  This  study  aims  to identify  peers  and  social  network  characteristics  associated  with  drinking
occasions  through  early  adolescence.
Methods:  The  study  sample  of  1808  middle  school  students  (aged  13–15  years)  in  northern  Taiwan
was  collected  via  a  two-wave  longitudinal  study  of  the  Alcohol-Related  Experiences  among  Children
(AREC).  Data  concerning  individual  sociodemographics,  family  characteristics,  peer  influence,  and  alco-
hol drinking  behaviors  were  collected  via  web-based  self-administered  questionnaire.  Building  upon  the
maximum  of five  friends  nominated  by  young  respondents  at 7th  grade,  class-based  social  network  was
first constructed  via  the  UCINET  and  Pajek;  the network  position  (i.e., member,  bridge,  and  isolate)  for
each student  was  subsequently  ascertained.  Complex  surveys  analyses  and  negative  binominal  regression
models  were  used  to  evaluate  concurrent  and  prospective  relationship  estimates.
Results: Effects  of peers  and  social  network  were  found  to operate  differentially  by childhood  alcohol  expe-
rience.  For  the  alcohol  naïve  youngsters,  receiving  higher  peer’s  nomination  at baseline  was  linked  with
subsequent  increased  drinking  occasions  (adjusted  Incidence  Rate  Ratio  [aIRR]  =  1.06;  95%  CI =  1.01–1.10),
whereas  having  peers  against  alcohol  drinking  may  reduce  drinking  occasions  at  9th  grade  (aIRR  =  0.59;
95% CI  = 0.41–0.87).  For  the alcohol  experienced  youngsters,  having  parental  alcohol  offer,  drinking  peers,

and  attending  classes  of higher  drinking  norms  may  increase  future  drinking  occasions  by  90%,  80%  and
44%,  respectively.
Conclusions:  Our  results  demonstrated  that  parental  alcohol  offer,  peer norms,  and  social  network  may
affect adolescent  drinking  occasions  differentially  depending  on childhood  drinking  experience.  The
findings  have  implications  for the  interventions  to  reduce  alcohol  consumption  in underage  population.
. Introduction

Alcohol drinking has gradually become normative in the under-
ge population. Results from 15 to 16 year-old students in 35
uropean countries reported that approximately 90% of youth have

ried alcoholic beverages at least once in their lifetimes (ranges:
6–95%; Hibell et al., 2009), and the corresponding estimate was
early 40% in Taiwan (Chen et al., 2008). The rise in alcohol

∗ Corresponding author at: National Yang-Ming University, Institute of Public
ealth, Medical Building II, Rm 204, No. 155, Sec. 2, Linong Street, Taipei 112, Taiwan.
el.: +886 02 2826 7344; fax: +886 02 2822 4850.

E-mail address: chuanychen@ym.edu.tw (C.-Y. Chen).
1 These authors contributed equally to this work.

ttp://dx.doi.org/10.1016/j.drugalcdep.2015.06.010
376-8716/© 2015 Elsevier Ireland Ltd. All rights reserved.
©  2015 Elsevier  Ireland  Ltd.  All  rights  reserved.

involved negative consequences in young people — as manifested
in unprotected sexual behaviors, injuries, violent behaviors, and
social maladjustment — has emerged as an urgent public health
concern in many parts of the world (World Health Organization
[WHO], 2014). Data from the WHO’s 2004 Global Burden of Disease
study indicated that “alcohol use” per se is the leading risk factor
for the disability-adjusted life-years in the population aged 10 to
24-year-old (Gore et al., 2011). To reduce alcohol-related negative
consequences in young population, it is crucial to understand the
role of important social contextual predictors for alcohol drinking
behaviors in early adolescence — the period when most of alcohol

initiation emerges (Windle et al., 2008).

Peers and family have been recognized as two  important social
agents affecting the occurrence and transition of alcohol drink-
ing problems in the underage population (Bjarnason et al., 2003;
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ronfenbrenner, 1977; Donovan, 2004; Ennett et al., 2008; Institute
f Medicine and National Research Council, 2011; Jones et al., 2012;
indle et al., 2008). In adolescence, behavioral similarities between

oungsters and their peers gradually emerge in terms of alcohol
rinking and substance use behaviors (Valente et al., 2004). Empir-

cal evidence pointed out that the observed behavioral homophily
etween youngsters and peers may  be the mixed results of two
athways (i.e., peer influence and peer selection)(Brechwald and
rinstein, 2011); for alcohol drinking in early adolescence, peer
nfluence is generally thought to be more substantial than peer
election (Mercken et al., 2012). Although the occurrence of alco-
ol initiation escalates in adolescence, many alcohol-experienced
oungsters actually had their first drinks as early as in childhood,
t the setting of family gathering wherein parents often served as
he provider of alcoholic beverages (Chen et al., 2008; Donovan and

olina, 2014).
In the acquisition and maintenance of drinking behaviors, peer

nfluence on underage drinking can operate via direct and indi-
ect processes (Borsari and Carey, 2001). The direct process often
nvolves increased availability and accessibility toward alcoholic
everages (e.g., alcohol offer; Wood et al., 2001), whereas the indi-
ect process includes descriptive and injunctive norms concerning
lcohol drinking (Eisenberg et al., 2014; Rimal and Real, 2005).
pecifically, descriptive norms refer to the perceptions of what
s actually done by others in one’s social group (e.g., perceived
eer dinking), and injunctive norms refer to perceptions of oth-
rs’ expectations to the behavior of interest (e.g., perceived peer
pproval of drinking; Borsari and Carey, 2001; Cialdini et al., 1990;
apinski and Rimal, 2005). Available evidence generally showed
hat pro-alcohol descriptive norms (e.g., perceived higher preva-
ence of peer drinking) predict increased risk of alcohol initiation
nd consumption (D’Amico and McCarthy, 2006; Kelly et al., 2012;
obus and Henry, 2010; Lee et al., 2012; Olds and Thombs, 2001),
hereas injunctive norms were associated with reduced use of

lcoholic beverages via the manifestation of peer disapproval of
lcohol use (Keyes et al., 2012; Larimer et al., 2004; Mason et al.,
014; Mrug and McCay, 2013).

Other than easy access and norms favorable toward alcohol,
eers can also exert effects on underage drinking behaviors in the
orm of social relationships (Ennett et al., 2006; Kobus and Henry,
010; Mundt, 2011; Valente et al., 2004). One’s social relationship
an be characterized by social ties (e.g., indegree) and network posi-
ion (e.g., members, bridges, and isolates); within a peer network,
ocial ties and position may  represent not only differential oppor-
unities to access resources (e.g., information or material sharing;

asserman and Faust, 1994), but also differential pressure to con-
orm to social norms (Valente et al., 2004). As to social ties, indegree
efers to the number of friendship nominations received from oth-
rs; a higher indegree value often indicates greater popularity.
n terms of network position, people with member position have

ore social ties/links within their peer group than those who  occu-
ied bridge position or were isolators. The bridge position indicates
aving connections to two or more peer groups and the isolate
osition refers to no nominations received or sent (De Nooy et al.,
005; Wasserman and Faust, 1994). To date, findings have gener-
lly supported the observation that popular students (i.e., higher
ndegree) are more likely to drink (Mundt, 2011; Tucker et al.,
011, 2013); however, the effects of social network position are
ather mixed. Some evidence found that students occupying the
ridge position were more likely to consume alcoholic beverages
Henry and Kobus, 2007; Valente et al., 2004), and some studies
ave linked increased risk of alcohol drinking with the member

osition (Osgood et al., 2014).

Although studies on peer influence and social networks have
dded valuable evidence in the topic of underage drinking behav-
ors (Ennett et al., 2006; Henry and Kobus, 2007; Mundt et al., 2012;
pendence 153 (2015) 50–58 51

Tucker et al., 2013), available evidence is not without limitations.
First, prior studies approaching peer factors on underage drink-
ing often treated young people with different drinking experience
as a homogeneous group. Because prior alcohol experience may
affect one’s access to alcohol and peer selection, the pooled analyses
may  miss the opportunity to detect possible subgroup heterogene-
ity (e.g., prevalent and incident drinkers) and associated drinking
stage-dependent predictors (Anthony and Chen, 2004). In addi-
tion, when social network constructs were examined in relation to
drinking behaviors among adolescents, alcohol consumption has
often been approached in a dichotomous nature. The extent to
which the social ties and position may  affect drinking occasion or
intensity is less understood, particularly in early adolescence when
the escalation of alcohol drinking emerges. Finally, prior evidence
concerning social network effects on adolescent alcohol drinking
was mainly derived from western societies (e.g., Unites States).
Given that cultural variation may  exist in peer network formation
and peer interaction process (Chen and French, 2008), it would be
worthwhile to explore whether social network attributes may  have
similar effects in other societies. To address these scientific gaps,
the present study turned to a prospective cohort of middle school
adolescents who  were followed-up over a year. Our longitudinal
study is aimed at examining the extent to which direct/indirect
peer influences and peer network may  affect alcohol drinking
occasions through early adolescence in Taiwan. Also, to address
stage-dependent liability (Anthony and Chen, 2004), the analyses
were carried out with stratification by alcohol drinking experience
in childhood.

2. Methods

2.1. Study design and participants

The study sample of 1808 middle school students (aged 13–15
years) in northern Taiwan was collected via a two-wave longitu-
dinal survey of the Alcohol-Related Experiences among Children
(AREC) project. The multi-stage probability sampling method was
used to randomly select 11 schools from all 73 public middle
schools in Taipei in academic year (AY) 2009 on the basis of
school characteristics (e.g., school size) and physical environ-
ment surrounding schools (e.g., mass transportation density). All
seventh-grade students attending the sampled schools in the fall
semester of the AY 2009 were eligible to participate. The baseline
survey was  conducted during the spring semester of seventh grade
and the fall semester of eighth grade (i.e., through the whole 2010
year). The baseline sample comprised 1926 youngsters, aged 13–14
years (baseline response rate = 55%); subsequent follow-up was
conducted in ninth grade during the AY 2011 (n = 1857, follow-up
rate = 96%). The relatively lower baseline response rate was primar-
ily due to lack of active parental consent (e.g., absent parents or
guardians). The average interval between two waves of assessment
was 13 months. This study has been approved by the institu-
tional review board at the National Health Research Institutes
(EC0980605). Positive written informed consents from parents and
youngsters were both required. All respondents received a sta-
tionary gift set with a value of NT 45 dollars (∼1.5 USD) upon
completion.

2.2. Measures
To gain better validity and assure confidentiality, the AREC II
study collected data via web-based self-administered question-
naires during class hours in school. Most of respondents took
25–30 min  to complete the survey. The questionnaire covered
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ndividual sociodemographic background, family characteristics,
eer influence and networks, and individual drinking experience.

.2.1. Outcome variables. We  measured alcohol drinking experi-
nce by several questions. At wave I (i.e., 7th–8th grade), students
ere asked “Not including a sip or alcohol in food, have you ever

runk any alcoholic beverages in your lifetime?” If the response
as positive, further questions assessed drinking status (yes vs.
o) and cumulative drinking occasion in the 12 months preceding
he survey; the latter question’s response option was continuous,
anging from 0 to 100 occasions. Similar questions were asked at
ollow-up wave II (i.e., 9th grade). Past-year alcohol consumption
as assessed by “On how many occasions have you drunk alcoholic

everages in the past 12 months?” In the present study, cumula-
ive occasions of drinking in the past year at baseline (concurrent

odel) and wave II (predictive model) were outcome variables.

.2.2. Independent variables. Peer-level variables were all ascer-
ained from the baseline survey: (i) Peer influences: students were
sked to nominate up to five close friends they had contacted during
he past six months. The nominations were not restricted to friends
t school. For each nominated close friend, the answer to “Has this
riend ever offered you any alcoholic beverages?” served as the mea-
ure for direct influence, and “Does your friend drink?”  was  used
o reflect descriptive peer norms. The item “Is your friend against
our drinking?” was used for injunctive norms. For each question,
he percentage of peer alcohol offer (direct influence), drinking
eers (descriptive norms), and peers against alcohol (injunctive
orms) was first calculated via dividing the summation of posi-
ive responses of nominated friends by the total number of close
riends. Given the skewed distribution for these three measures,
e dichotomized direct influence and descriptive norms on the

asis of any positive response vs. none; for injunctive norms we
sed the 75th percentile as the cutoff point, as suggested in prior
orks (see Arthur et al., 2007; Farrington and Loeber, 2000). (ii)

eer network structures: in the present study, the percentage of
ominated friends from the same class, different classes in the same
chool, and different schools was estimated at 67%, 20%, and 13% at
ave I, respectively. Since middle school students in Taiwan mostly

pend at least 9 h (8 AM to 5 PM)  with their classmates in school,
nd even attend the same cram school or participate in the same
fterschool activities (usually 1–2 h), we decided to construct peer
ocial network on the basis of class-based friendship nominations
Wasserman and Faust, 1994). Indegree, interpreted as popular-
ty, is the nomination received from the classmates participating
n the survey. Network positions were categorized into three pos-
tions: member (a person who is closely tied to friends in the same
eer group), bridge (a person who is connected to more than two
ifferent groups), and isolate (a person who has no connection to
nyone in class). As to class drinking norm, we first calculated the
lass-specific prevalence of students who had drunk on three or
ore occasions in the year preceding the survey at baseline for 100

lasses in analyses. Next, on the basis of 3rd quartile of drinking
revalence, we categorized students into two subgroups: students
ttending classes with lower drinking norms (0–11.54%) vs. classes
ith higher drinking norms (11.76–40%).

.2.3. Potential confounders. In the present study, potential con-
ounders covered individual, family/parents, and class characteris-
ics assessed at baseline assessment. Individual sociodemographics
ncluded gender and pubertal development. Pubertal development

as measured by a self-rating scale for pubertal development

Carskadon and Acebo, 1993; Petersen et al., 1988), with Cron-
ach’s alpha value of 0.88. The scores can be categorized into five
tages: prepubertal, early pubertal, midpubertal, late pubertal, and
ostpubertal. We  combined the prepubertal, early pubertal, and
pendence 153 (2015) 50–58

midpubertal stages to form the reference group; the remaining
two stages were classified as late stage. Family characteristics
were assessed by family structure, parental education, monthly
allowance, and parental alcohol offer. Family structure was  clas-
sified into “living with both parents” and “living with only one
parent.” Parental education was grouped into two categories: “at
least one parent is a college graduate” and “both high school
or below.” Monthly allowance was categorized into two groups:
“0–499 New Taiwan Dollars (NTD)” (approx. US$16.60) and “500
NTD or above.” Parental alcohol offer, assessed by two questions
“Has your father ever offered you any alcoholic beverages?”  and “Has
your mother ever offered you any alcoholic beverages?”, was coded
as positive if either one of parents had ever offered alcoholic bev-
erages.

2.3. Statistical methods

Since the intraclass correlations (ICC) between classes were less
than 6%, we decided to use complex survey analyses, rather than
multilevel analyses, to accommodate the multistage probability
sampling procedures (e.g., differential probability sampling and
within cluster correlation) by applying SAS 9.2 (SAS Institute, Inc.,
Cary, North Carolina). As to social network attributes, indegree was
calculated via UCINET 6.232 software, and network positions (i.e.,
member, bridge, isolate) were determined via Pajek 1.02. In the
present analyses, we  excluded those lost to follow-up, having miss-
ing values in questions concerning alcohol drinking, and attending
classes with a lower response rate (<25%), yielding the final analytic
sample of 1808. Attrition analyses on all independent and outcome
variables indicated no significant differences between the analytic
and excluded samples, except in peer alcohol use and alcohol offer
(analytic vs. excluded: 31% vs. 18%; 13% vs. 5%, respectively).

Analyses indicated that lifetime drinking experience at base-
line strongly modified the relationship between peers against
alcohol and class drinking norms with follow-up alcohol use (p-
value = 0.029 and 0.002, respectively). Considering that alcohol
drinking experience may  play a role in shaping one’s social network
and peer relationships (Knecht et al., 2011), individual, family, peer,
and social network characteristics of young participants were first
summarized, with stratification by lifetime drinking experience at
baseline. Due to the count data and overdispersion distribution,
the negative binomial regression models were utilized to evaluate
relationship estimates via STATA 12 software while simultaneously
taking sampling parameters into account. For the predictive model
(Tables 3 and 4), the analyses examining individual and contextual
explanatory factors for past-year cumulative drinking occasions in
ninth grade were carried out with stratification by drinking experi-
ence to reduce possible problems resulting from reverse causality
and to probe possible childhood-onset drinking related variation
in the profile of predictors. Variables with missing values were
analyzed as a subcategory to examine potential informative miss-
ingness and maintain a fixed sample size across models.

3. Results

The study sample consisted of 1808 middle school attending
7th graders in AY 2009 (Table 1). Compared with the alcohol-naïve,
those who had ever drunk alcohol in childhood were more likely
to have higher monthly allowance, live with only one parents,
and have obtained alcoholic beverages from parents (ps < 0.001).
In terms of peer characteristics, the alcohol-experienced students

tended to have more drinking peers, more peers offering alco-
hol, and fewer peers against their drinking. No significant lifetime
drinking-experience differences were found in social network
attributes, although the indegree (popularity) and the proportion of
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Table  1
Selective characteristics of adolescents at baseline survey in 2010, the AREC II (n = 1808).

Variables Overall (n = 1808) Alcohol naïve (n = 1029) Alcohol experienced
(n = 779)

p valuea

n (%wt) n (%wt) n (%wt)

Baseline survey (Wave I)
Sociodemographics
Gender 0.264

Female 954 (53.0) 548 (53.9) 406 (51.8)
Male  854 (47.0) 481 (46.1) 373 (48.2)

Pubertal development 0.038
Early/middle stage 809 (44.8) 478 (46.2) 331 (42.9)
Late  stage 968 (53.5) 535 (52.2) 433 (55.1)

Family  characteristics
Monthly allowance (NTD)b <0.001

0–499  843 (46.7) 539 (52.6) 304 (39.0)
500  or above 934 (51.5) 472 (45.7) 462 (59.3)

Living  with parents <0.001
Both  1505 (83.9) 898 (87.9) 607 (78.7)
Only  one parent 254 (13.5) 109 (10.1) 145 (17.9)

Parental education 0.222
At  least one college 1187 (67.5) 689 (69.0) 498 (65.6)
Both  high school or below 571 (29.9) 317 (29.0) 254 (31.1)

Parental alcohol offerc 1260 (69.8) 640 (62.4) 620 (79.6) <0.001
Peer  characteristics
Peer alcohol offer 88 (4.7) 17 (1.6) 71 (08.6) <0.001
Drinking peers 323 (17.4) 87 (8.2) 236 (29.4) <0.001
Peers  against alcohol 362 (20.0) 276 (27.0) 86 (10.9) <0.001
Peer  network
Received nominationd 0.138

Indegree (0–10), mean (SE) 1.59 (0.14) 1.52 (0.11) 1.69 (0.19)
Network position 0.796

Member 1116 (61.6) 641 (62.2) 475 (60.9)
Bridge  527 (29.1) 298 (28.9) 229 (29.4)
Isolate 165 (9.3) 90 (8.9) 75 (9.7)

Class  drinking norme <0.001
Low  (0–11.54%) 1374 (76.7) 820 (80.3) 554 (72.0)
High  (11.76–40%) 434 (23.3) 209 (19.7) 225 (28.0)

Past-year drinking
Alcohol naïve 1029 (56.9) 1029 (100)

No  294 (16.2) 294 (37.7)
Yes  485 (26.9) 485 (62.3)

Past  year cumulative occasions of alcohol drinking (Q1, Q2, Q3)f (0, 0, 1) (0, 0, 0) (0, 1, 2) <0.001
Follow-up (Wave II)
Past-year drinking

Alcohol naïve 565 (31.2) 565 (54.9)
No  613 (33.9) 259 (25.2) 354 (45.4)
Yes  630 (34.9) 205 (19.9) 425 (54.6)

Past  year cumulative occasions of alcohol drinking (Q1, Q2, Q3)g (0, 0, 1) (0, 0, 0) (0, 1, 3) <0.001

a The categorical variables were tested by Rao-Scott likelihood ratio tests except the descriptive norms by Chi-Square test. The continuous variables were tested by survey
regression models except cumulative occasions of alcohol drinking variable by Wilcoxon Sign-Rank test.

b NTD: New Taiwan Dollars.
c Either parent had offered alcoholic beverages.
d Every student has nominated one to five friends in wave 1 and the total number of nominated friends were 6208 (i.e., alcohol naïve nominated 3554 friends and alcohol

experienced nominated 2654 friends).
 less th
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e Class drinking norm was defined the prevalence of students who had drunk no
f Drinking occasions among past-year drinkers at seventh grade: mix, max:1, 30.
g Drinking occasions among past-year drinkers at ninth grade: mix, max:1, 30.

ridge or isolate position were slightly higher in the alcohol experi-
nced. The percentage of the alcohol naive who attended the classes
ith higher drinking norms was significantly lower than that of

he alcohol experienced (19.7% vs. 28%). Nearly 27% of youngsters
t baseline had ever drunk in the year preceding the survey, and
he 3rd quartile of past-year drinking occasion was  1, with 30 as
he maximum value. Less than one quarter of the alcohol naïve 7th
raders drank alcohol at 9th grade and the corresponding estimate
or the alcohol-experienced 7th graders was 55% (with three as the
rd quartile for drinking occasions).

The cross-sectional association estimates between selected

haracteristics and past-year drinking occasions at baseline sur-
ey are displayed in Table 2. With simultaneous adjustment for
isted covariates, parental alcohol offer (Model 2: adjusted Preva-
ence Rate Ratio [aPRR] = 2.44, 95% CI = 1.83–3.27, p < 0.001) and
an three times in the past year at baseline.

having higher allowance (Model 2: aPRR = 1.68, 95% CI = 1.43–1.98,
p < 0.001) appeared linked with increased occasions of alcohol
drinking in the year preceding the survey. Youngsters having
drinking peers and have peer alcohol offer tend to drink on
more occasions (Model 2: aPRR = 3.02, 95% CI = 1.92–4.75, p < 0.001;
aPRR = 1.76, 95% CI = 1.24–2.50, p < 0.01), whereas those who had
peers against their drinking (i.e., perceived ≥75% peers against
drinking) tended to drink less frequently (Model 2: aPRR = 0.21, 95%
CI = 0.16–0.27, p < 0.001). Students in the classes with higher drink-
ing norms tend to consume alcoholic beverages on more occasions
(Model 2: aPRR = 1.84, 95% CI = 1.52–2.22, p < 0.001).
For those who had never drunk before the baseline survey
(see Table 3), having peers against drinking at baseline appeared
to be a significant predictor for reduced drinking occasions in
ninth grade (Model 2: adjusted Incidence Rate Ratio [aIRR] = 0.59,
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Table 2
Concurrent correlates for past-year cumulative drinking occasions at baseline survey (n = 1808).

Variables at baseline Univariate Model 1 Model 2

cPRR (95% CI)a aPRR (95% CI)a aPRR (95% CI)a

Sociodemographics
Gender

Female 1.00 1.00
Male 0.83 (0.48–1.46) 1.40 (1.21–1.62)**

Pubertal development
Early/middle stage 1.00 1.00
Late  stage 1.48 (0.88–2.47) 1.40 (1.13–1.73)*

Family characteristics
Monthly allowance (NTD)b

0–499 1.00 1.00
500 or above 1.92 (1.28–2.88)** 1.68 (1.43–1.98)***

Living with parents
Both 1.00 1.00
Only  one parent 1.10 (0.74–1.63) 0.82 (0.57–1.18)

Parental education
At least one college 1.00 1.00
Both  high school or below 1.27 (1.03–1.56)* 0.93 (0.65–1.33)

Parental alcohol offerc 3.68 (2.22–6.12)** 2.44 (1.83–3.27)***

Peer characteristics
Peer alcohol offer 4.52 (3.17–6.44)*** 1.66 (1.28–2.15)** 1.76 (1.24–2.50)**

Drinking peers 4.08 (3.02–5.51)*** 2.93 (1.89–4.56)*** 3.02 (1.92–4.75)***

Peers against alcohol 0.16 (0.09–0.28)*** 0.17 (0.12–0.26)*** 0.21 (0.16–0.27)***

Peer network
Received nomination (indegree)d 0.99 (0.89–1.11) 0.99 (0.84–1.18) 0.99 (0.91–1.08)
Network position

Member 1.00 1.00 1.00
Bridge 1.34 (0.87–2.06) 1.18 (0.67–2.07) 1.12 (0.84–1.49)
Isolate 1.50 (0.97–2.32) 0.86 (0.60–1.21) 0.90 (0.68–1.19)

Class  drinking norme

Low (0–11.54%) 1.00 1.00 1.00
High  (11.76–40%) 2.24 (1.82–2.75)*** 1.63 (1.21–2.21)** 1.84 (1.52–2.22)***

cPRR: crude prevalence rate ratio; aPRR: adjusted prevalence rate ratio.
Model 1 adjusted for peer influence, social network structures, and class characteristics.
Model 2 adjusted for individual, family, peer influence, social network structures, and class characteristics.

a Prevalence rate ratios were obtained from negative binomial regression model.
b NTD: New Taiwan Dollars.
c Either parent had offered alcoholic beverages.
d The indegree variable was  centered at 2.
e Class drinking norm was  defined as the prevalence of students who  had drunk no fewer than three times in the past year at baseline.
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* p < 0.05.
** p < 0.01.

*** p < 0.001.

5% CI = 0.41–0.87, p < 0.05). In terms of social network attributes,
eceiving one more peer nomination (indegree) was  linked with
ncreased occasions of alcohol drinking by 6% (Model 2: aIRR = 1.06,
5% CI = 1.01–1.10, p < 0.05). Network position was generally not
redictive for drinking occasions among incident drinkers. Those
ith missing values in living with both parents tend to consume

lcohol in more occasions (aIRR = 2.04, p < 0.05, data not shown
ere).

Among those who had drunk alcohol in childhood (see Table 4),
aving a higher allowance may  increase drinking occasions in
inth grade by 29% (Model 2: 95% CI = 1.08–1.55, p < 0.05). Hav-

ng received parental alcohol offer and drinking peers at baseline
ppeared to be significant predictors for increased drinking occa-
ions in ninth grade (parents: aIRR = 1.90, 95% CI = 1.48–2.43,

 < 0.001; drinking peers: aIRR = 1.80, 95% CI = 1.09–2.95, p < 0.05).
tudents in the classes with higher drinking norms were more likely
o have elevated alcohol drinking occasions in ninth grade by 44%
CI = 1.32–1.57, p < 0.001).

. Discussion
Following a cohort of 1808 seventh graders in the northern
aiwan through early adolescence, the main findings of the present
tudy can be summarized as follows. First, both direct (i.e., peer
lcohol offer) and indirect (i.e., descriptive and injunctive norms)
peer influences correlate strongly with concurrent drinking
occasions. Second, the effects of peer and network predictors for
drinking occasions were found to vary by prior alcohol drinking
experience. For those alcohol naïve, peer injunctive norms (i.e.,
peers against drinking) and popularity (e.g., receiving higher
nomination) were prominent in predicting drinking occasions in
9th grade, whereas for the alcohol experienced, peer descriptive
norm (i.e., peer drinking) and network drinking norm appeared
more salient (increasing drinking occasions by 80% and 44% respec-
tively). Finally, family may  affect youngsters’ drinking behaviors via
increased accessibility and availability: higher monthly allowance
and parental alcohol offer may  serve as significant predictors for
those who  initiated alcohol drinking in childhood.

The relationship between direct peer influences (i.e., peer alco-
hol offer) with drinking occasions appears significant only in the
concurrent models. The observed strong cross-sectional relation-
ship of peer alcohol offer may  be the results of not only peer
socialization but also peer selection. Specifically, adolescents tend
to make friends with those who  have similar attributes (e.g., shar-
ing alcohol; Mundt et al., 2012; Steinberg and Morris, 2001), and
peer alcohol offer can be changed by their outward manifestation

of drinking behaviors. Meanwhile, parental alcohol offer emerged
as a significant concurrent correlate and predictor for increased
drinking occasions (particularly in the alcohol experienced young-
sters). Linking with the observation that approximately 70% of
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Table  3
Prospective predictors for past-year cumulative drinking occasions in ninth grade among the alcohol naïve at baseline survey (n = 1029).

Variables at baseline Univariate Model 1 Model 2

cIRR (95% CI)a aIRR (95% CI)a aIRR (95% CI)a

Sociodemographics
Gender

Female 1.00 1.00
Male 0.96 (0.65–1.43) 1.10 (0.53–2.31)

Pubertal development
Early/middle stage 1.00 1.00
Late  stage 1.01 (0.55–1.87) 0.97 (0.39–2.41)

Family characteristics
Monthly allowance (NTD)b

0–499 1.00 1.00
500 or above 1.22 (0.69–2.15) 1.31 (0.98–1.76)

Living with parents
Both 1.00 1.00
Only  one parent 1.71 (0.43–6.83) 1.30 (0.41–4.09)

Parental education
At least one college 1.00 1.00
Both  high school or below 1.22 (0.64–2.30) 1.11 (0.93–1.33)

Parental alcohol offerc 1.23 (0.69–2.17) 1.16 (0.73–1.82)
Peer  characteristics
Peer alcohol offer 1.36 (0.69–2.68) 1.16 (0.53–2.58) 1.13 (0.66–1.95)
Drinking peers 1.51 (0.75–3.03) 1.56 (0.66–3.66) 1.30 (0.72–2.33)
Peers  against alcohol 0.63 (0.31–1.26) 0.65 (0.40–1.07) 0.59 (0.41–0.87)*

Peer network
Received nomination (indegree)d 1.02 (0.85–1.23) 1.04 (1.01–1.07)* 1.06 (1.01–1.10)*

Network position
Member 1.00 1.00 1.00
Bridge 0.92 (0.59–1.44) 0.91 (0.55–1.51) 0.90 (0.60–1.34)
Isolate 1.36 (0.21–8.89) 1.37 (0.25–7.53) 1.25 (0.36–4.35)

Class  drinking norme

Low (0–11.54%) 1.00 1.00 1.00
High  (11.76–40%) 0.89 (0.30–2.64) 0.93 (0.32–2.71) 0.89 (0.30–2.61)

cIRR: crude incidence rate ratio; aIRR: adjusted incidence rate ratio.
Model 1 adjusted for peer influence, social network structures, and class characteristics.
Model 2 adjusted for individual, family, peer influence, social network structures, and class characteristics.

a Incidence rate ratios were obtained from negative binomial regression model.
b NTD: New Taiwan Dollars.
c Either parent had offered alcoholic beverages.
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d The indegree variable was centered at 2.
e Class drinking norm was defined as the prevalence of students who  had drunk 

* p < 0.05.

th–8th grade respondents reported ever receiving alcohol offers
rom parents and less than 5% from peers (see Table 1), our analyses
mplicated that receiving alcohol offer from parents in childhood

ay  reinforce pro-alcohol norm or behavior in early adolescence.
hether source-specific alcohol offer (i.e., parents and peers) dif-

erentially or collectively shapes the evolution of alcohol drinking
ehaviors during the transition through adolescence should war-
ant further research.

Prior studies have suggested that positive perceptions of peer
lcohol drinking may  increase subsequent risk of alcohol use in
arly adolescence and alcohol abuse in young adulthood (D’Amico
nd McCarthy, 2006; Kobus and Henry, 2010; Lee et al., 2012; Olds
nd Thombs, 2001). Our longitudinal results offer further evidence
hat the effects of descriptive norms of peers (i.e., perceived peer
rinking) appeared more prominent for the alcohol experienced.
hrough adolescence, peers gradually become a major source of
mportant others (Gardner and Steinberg, 2005). Youngsters may
mitate peers whom they admire as a model or think they are con-
ormed to do the same to maintain friendships (Bandura, 1971). In
ontrast to descriptive norms, it is interesting to note that peer anti-
lcohol attitudes were significantly associated with preventing
hildren from drinking among the alcohol naïve. It is possible that
dolescents may  be more likely to engage in behaviors that match

eer’s expectations in order to increase acceptance and maintain
riendships in middle school years (Brechwald and Prinstein, 2011;
imal and Real, 2005). Taken together, our analyses indicated that
er than three times in the past year at baseline.

the connection between indirect peer influences with future drink-
ing occasions is not homogeneous across subgroups defined by
prior drinking experience. A plausible explanation is that for those
who had actual experience with alcoholic beverages, their will-
ingness for alcohol abstinence and negative alcohol expectancy
may  be lowered as compared with their alcohol-naïve counter-
parts (Ting et al., 2015; Wood et al., 2001). Consequently, their
increase in drinking occasions may be enhanced by popular behav-
iors (i.e., drinking behaviors in peer network and class) than by
socially approved behaviors (i.e., perceived peers against drinking)
in the context of daily life.

Similar with prior studies (Ennett et al., 2006; Mundt, 2011;
Tucker et al., 2011, 2013), our prospective analyses on peer network
attributes in Taiwan found increased alcohol drinking occasions
were associated with popularity, but only among the middle school
students who  had not tried alcohol before 7th grade. It is possible
that non-drinkers considered as friends by their classmates are
more likely to be invited to peer-oriented social activities wherein
alcoholic beverages are widely available (e.g., karaoke singing or
birthday parties). Therefore, being popular may  give them more
access to alcoholic beverages and lower their negative alcohol
expectancy (Chen et al., 2004; Mundt, 2011). Finally, although
peer network position had no connection with drinking occasions,

a slightly increased risk of drinking on more occasions was found
in the alcohol-experienced students occupying the bridge position
at 7th grade as well as the alcohol-naïve students occupying the
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Table 4
Prospective predictors for past-year cumulative drinking occasion at ninth grade among the alcohol experienced at baseline (n = 779).

Variables at baseline Univariate Model 1 Model 2

cIRR (95% CI)a aIRR (95% CI)a aIRR (95% CI)a

Sociodemographics
Gender

Female 1.00 1.00
Male  1.65 (0.83–3.27) 1.11 (0.86–1.44)

Pubertal development
Early/middle stage 1.00 1.00
Late  stage 0.59 (0.23–1.49) 0.74 (0.44–1.27)

Family characteristics
Monthly allowance (NTD)b

0–499 1.00 1.00
500 or above 1.71 (0.79–3.72) 1.29 (1.08–1.55)*

Living with parents
Both 1.00 1.00
Only  one parent 0.92 (0.50–1.69) 0.83 (0.68–1.02)

Parental education
At least one parent college 1.00 1.00
Both  high school or below 0.67 (0.25–1.80) 0.86 (0.53–1.40)

Parental alcohol offerc 2.20 (1.08–4.48)* 1.90 (1.48–2.43)***

Peer characteristics
Peer alcohol offer 1.36 (0.83– 2.24) 1.02 (0.77–1.36) 1.22 (0.91–1.65)
Drinking peers 2.47 (0.74– 8.30) 1.84 (1.07–3.16)* 1.80 (1.09–2.95)*

Peers against alcohol 2.76 (0.32–23.59) 1.58 (0.35–7.10) 1.34 (0.43–4.16)
Peer  network
Received nomination (indegree)d 1.11 (0.72–1.71) 0.97 (0.84–1.13) 0.97 (0.85–1.11)
Network position

Member 1.00 1.00 1.00
Bridge 1.97 (0.61–6.33) 1.31 (0.93–1.84) 1.29 (0.84–1.97)
Isolate 1.06 (0.77–1.46) 0.90 (0.46–1.78) 0.91 (0.52–1.58)

Class  drinking norme

Low (0–11.54%) 1.00 1.00 1.00
High  (11.76–40%) 2.24 (0.90–5.55) 1.46 (1.30–1.65)*** 1.44 (1.32–1.57)***

cIRR: crude incidence rate ratio; aIRR: adjusted incidence rate ratio.
Model 1 adjusted for peer influence, social network structures, and class characteristics.
Model 2 adjusted for individual, family, peer influence, social network structures, and class characteristics.

a Incidence rate ratios were obtained from negative binomial regression model.
b NTD: New Taiwan Dollars.
c Either parent had offered alcoholic beverages.
d The indegree variable was  centered at 2.
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p < 0.05.
**p < 0.001.

solate position, suggesting that the effects of network position
ay  depend on stage of alcohol involvement.
Some limitations of this study should be considered while inter-

reting the results. First, selection bias may  arise as a result of
ifferential response rates associated with variables of interest in
he present study. For example, since active parental consent is
equired in this school-based research, youngsters with absent par-
nts/guardians may  be under-represented in the study population.
imilarly, due to various class-level response rates at baseline (i.e.,
5–95%), the social network attributes (i.e., indegree and positions)
btained from the participants may  not be representative of the de
acto social network when not all students were included in the
nalyses. Biased estimates may  occur when the participation sta-
us is linked with network attributes (e.g. isolate or bridge). Second,
t is very possible that social networks, peer influence, and other
ovariates (e.g., pubertal development) may  change over time. The
resent model built upon from only one wave of assessment at
aseline may  limit our ability to assess the time-varying aspect of
eers and social network on underage drinking through early ado-

escence and even lead to bias when alcohol drinking may  serve as a
actor shaping social network stability (Lansford et al., 2009). Future
esearch exploring the dynamic of peer networks is needed to

rovide more aspects of peers and social network affecting related
volution. Finally, the sample was drawn from middle schools
n the metropolitan region in northern Taiwan. Generalization
er than three times in the past year at baseline.

to other regions and other parts of the world may  not be
applicable.

Notwithstanding the aforementioned limitations, a distinguish-
ing feature of our study is that we  organized the social risk factors,
including family and class characteristics, associated with under-
age drinking behaviors through the perspective of the ecological
system model (Botticello, 2009). In contrast to the dichotomous
approach (i.e., drinker vs. abstainer; heavy drinker vs. non heavy
drinkers), the measure of drinking occasions may  help to assess
peer and social networks in terms of quantitative effects. Also,
sensitive information (such as alcohol drinking) collected via the
web-based questionnaire in the present study may lower the like-
lihood of underestimation (Wang et al., 2005). Finally, the high
follow-up rate (94%) may  reduce susceptibility toward bias associ-
ated with differential participation.

This study investigated the effects of peer influence and social
networks on the number of drinking occasions through early ado-
lescence. Our results revealed that underage drinking may  be
prospectively influenced by peers mainly via indirect processes
(i.e., alcohol norms) in Taiwan. For the alcohol naïve seventh-eighth
graders, peer injunctive norms toward alcohol had great influence
predicting drinking occasions in the ninth grade, whereas for those

had ever drunk alcoholic beverage in childhood peer descriptive
norms and parental alcohol offer appeared more salient. Addition-
ally, being popular in peer network was  associated with increased
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rinking occasion in ninth grade, particularly among those who
ever drank in childhood. The observed differential effects of peer

nfluence and network could inform interventions design to reduce
he initiation and cessation of drinking behaviors in adolescence.
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