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Abstract
In this three-wave longitudinal survey, we investigated bi-directional longitudinal associations between best friends and adolescents’ alcohol
consumption. Additionally, since the relation between best friends and adolescents’ drinking may be stronger if adolescents have not con-
sumed alcohol yet, we examined this relation not only with regard to continuation but also with regard to the initiation of adolescent
drinking. We also hypothesized that low levels of self-esteem and self-control in youths would be related to a higher susceptibility to the
impact of their best friends’ drinking. Data were used from 433 adolescents and their best friends. Results of SEM analyses did not provide
evidence for bi-directional associations between best friends and adolescents’ alcohol use over time. Nevertheless, the results of additional
growth curve analyses indicated that adolescents and best friends’ drinking does seem to develop in a similar fashion over time. Adoles-
cents’ self-esteem, self-control, and gender did not moderate longitudinal associations between best friends and adolescents’ drinking. The
discussion focuses on methodological and theoretical explanations for the absence of significant longitudinal relations between best friends
and adolescents’ drinking.
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Experimenting with alcohol use in adolescence is a common phe-

nomenon in many cultures. In accordance, prevalence rates of alco-

hol consumption in the Netherlands are very high. Already at the

age of 12, 75% of Dutch adolescents have experimented with

alcohol, and at the age of 14 this percentage increases to 87%. The

month-prevalence of alcohol use among 12- to 18-year-olds is 58%
(Monshouwer, van Dorsselaer, Gorter, Verdurmen, & Vollebergh,

2004; Hibell, Andersson, Bjarnason, et al., 2004). Poelen, Scholte,

Engels, Boomsma, and Willemsen (2005) found an increase in

alcohol consumption among 12- to15-year-olds from 1993 to

2000. This is especially significant in light of the long-term nega-

tive consequences of alcohol use in adolescence on problem drink-

ing and alcohol dependence later in life (e.g., Engels, Knibbe,

De Vries, Drop, & Van Breukelen, 1999; Fergusson, Lynskey, &

Horwood, 1994; Muthén & Muthén, 2000).

The large amount of time spent with friends and the increased

value of friendships (Bagwell, Newcomb, & Bukowski, 1998;

Hartup, 1996) suggest that best friends may constitute a crucial fac-

tor in the initiation and continuation of early alcohol consumption.

Accordingly, in recent years ample research has concentrated on

both influence and selection processes in friendships in relation

to adolescent drinking. Much of this prior research, however, was

cross-sectional in nature and exclusively relied on adolescents’

self-reports of best friends’ drinking behavior (Bauman & Ennett,

1996). To overcome these limitations, the current study examined

linkages between friends’ alcohol use and adolescents’ alcohol use

by using a three-wave longitudinal, bi-directional design. More spe-

cifically, we investigated these processes in a young age group in

order to focus not only on continuation, but also on onset of drink-

ing. Further, we investigated possible moderating effects of self-

esteem and self-control in the links between best friends and adoles-

cents’ drinking over time.

The importance of friends in relation to alcohol use

According to Petraitis and colleagues (1995), the influence of

friends and peers is theoretically among the most consistent and

important factors explaining adolescent substance use. In the cur-

rent study we focused on dyadic friendships (i.e., best friend) rather

than the peer group. The relations between friends and adolescents’

alcohol use have traditionally been explained by social modeling,

adoption of social norms, and overestimation of friends’ alcohol use

(Bandura & Walter, 1963; Graham, Marks, & Hansen, 1991;

Newcomb & Bentler, 1989). Striking up friendships becomes easier

if the behavior of adolescents is similar to the peer they want to

identify with and if these peers are liked and valued. Meeting

1 Radboud University Nijmegen, the Netherlands
2 Utrecht University, the Netherlands
3 The Hospital for Sick Children, Canada

Corresponding author:

Helle Larsen, Radboud University Nijmegen, Behavioural Science Institute,

PO Box 9104 Nijmegen 6500 HE, the Netherlands.

Email: H.Larsen@pwo.ru.nl

International Journal of
Behavioral Development

1–11
ª The Author(s) 2010

Reprints and permissions:
sagepub.co.uk/journalsPermissions.nav

DOI: 10.1177/0165025409350363
ijbd.sagepub.com

 International Journal of Behavioral Development OnlineFirst, published on May 24, 2010 as doi:10.1177/0165025409350363

 at PENNSYLVANIA STATE UNIV on September 16, 2016jbd.sagepub.comDownloaded from 

http://jbd.sagepub.com/


expectations of the peer group or friend is important to avoid losing

friends and thus possibly losing a part of one’s identity and self-

esteem (Baumeister & Leary, 1995; Engels, Bot, Scholte, & Granic,

2007). It is likely that with high intimacy and reciprocity in adoles-

cent friendships, specific norms and behaviors are transmitted more

easily (Overbeek et al., in press). Moreover, previous findings indi-

cated that best friends’ use is more influential compared to that of

the friendship group concerning both the onset of and the transition

into more frequent alcohol use (Urberg, Deirmenciolu, & Pilgrim,

1997).

For these reasons, it may be that adolescents adapt their alcohol

use to that of their best friend. Scholars showed that best friends’

drinking affected the development of juvenile drinking over time

(e.g., Bot, Engels, Knibbe, & Meeus, 2005; Newcomb & Bentler,

1989; Sieving, Perry, & Williams, 2000; Urberg et al., 1997). How-

ever, in studies that examined adolescent drinking longitudinally,

controlled for previous drinking levels and peer selection processes,

and took into account both the self-reports of adolescents and their

best friends’ reports, the impact was small in terms of effect sizes

(e.g., Andrews, Tildesley, Hops, & Li, 2002; Bot et al., 2005b;

Ennett & Bauman, 1994; Engels et al., 1999; Jaccard, Blanton, &

Dodge, 2005; Poelen, Engels, van der Vorst, Scholte, & Vermulst,

2007; Urberg et al., 1997).

Initiation of alcohol use

In part, an explanation for these small effect sizes in earlier

longitudinal studies may be found in the age groups studied and

the phases of drinking investigated. More specifically, predictors

of drinking behavior may differ across the different stages, such

as non-contemplation, contemplation, experimentation, and conti-

nuation (Mignault, Pallonen, & Velicer, 1997; Spijkerman, Van

Den Eijnden, Overbeek, & Engels, 2007). Therefore, in the current

study we aim to examine whether there is a relation between best

friends and adolescents’ drinking behavior over time, focusing not

only on drinking continuation but also on the initiation of alcohol

consumption. Best friends’ drinking may be particularly important

in predicting adolescents’ alcohol involvement during early adoles-

cence and the initiation phase of drinking, because adolescents may

be more susceptible to peer influence during these periods

(Finkenauer, Engels, Meeus, & Oosterwegel, 2002). Early adoles-

cents might also be more susceptible to the influence of their

best friend’s drinking since later in adolescence their drinking

habits have already been developed (Poelen et al., 2007). In the

Netherlands – as in many other European countries – alcohol con-

sumption is often initiated in early adolescence.

Self-esteem, self-control and gender as moderators

Another reason for the small effect sizes of the associations

between best friends’ drinking and adolescents’ drinking found in

previous studies as mentioned above may relate to the relative lack

of attention for person–environment interactions. More specifi-

cally, it is important to consider the interactive influences of indi-

vidual characteristics (i.e., self-esteem and self-control) and

environmental factors (i.e., best friends’ drinking) to acquire more

knowledge about adolescent drinking (Rutter & Pickles, 1991).

Several inter- and intrapersonal moderators have been tested to

investigate whether peer influence on adolescent drinking differs

across subgroups (Bot et al., 2005b; Jaccard et al., 2005; Poelen

et al., 2007; Urberg, Luo, Pilgrim, & Deirmenciolu, 2003), but to

our knowledge self-esteem and self-control have not been studied

previously as possible moderators of longitudinal associations

between best friends and adolescents’ alcohol consumption.

Self-esteem is generally viewed as an evaluation of one’s self,

which involves a judgment of personal worth and approval (Radin

et al., 2006; Engels, Finkenauer, Meeus, & Dekovic, 2001). Previ-

ous research provided contrasting results regarding associations

between individuals’ self-esteem and alcohol consumption. On the

one hand, some studies have not found a relation between self-

esteem and alcohol use (Luhtanen & Crocker, 2005; Thompson,

1989; Urberg et al, 2003). On the other hand, some studies found

that low self-esteem was related to greater alcohol and drug use

(Stacy, Newcomb, & Bentler, 1992; Swaim & Wayman, 2004).

In addition to a direct effect of self-esteem on drinking, self-

esteem may function as a moderator since susceptibility to influ-

ence of one’s friend, and thus the inclination to imitate, may vary

due to the person’s self-esteem. Adolescents with low self-esteem

may more easily conform their behaviors to that of their friends

in order to be liked and accepted, whereas adolescents with high

self-esteem may be less concerned about the opinions of their

friends. Because early adolescents are more insecure when being

confronted with new behaviors, they may also be more susceptible

to influence of their friends, as compared to older adolescents

(Finkenauer et al., 2002). Therefore, it is important to examine the

potentially moderating effects of self-esteem on the relations

between best friends and adolescents’ drinking.

Self-control usually refers to a person’s effort to alter their own

responses and to regulate one’s behavior, thoughts, and emotions

(Baumeister, Heatherton, & Tice, 1994). Previous research showed

that low self-control is related to higher levels of alcohol consump-

tion and alcohol abuse (e.g., Muraven & Shmueli, 2006; Tangney,

Baumeister, & Boone 2004). Moreover, Glassman, Werch, and

Jobli (2007) and Wills and Cleary (1999) found that low self-

control is related to initial levels of both peer and adolescent alco-

hol use, respectively. Self-control may also function as a moderator

between best friends and adolescents’ alcohol use. Adolescents who

have low self-control may find it more difficult to resist alcohol

even though they do not feel like drinking and know it is not a

healthy and legal behavior. This difficulty in restraining may be

more evident in the initiation of drinking compared to continuation.

In sum, the relation between best friends and adolescents’ drinking

over time may be stronger if adolescents have low self-esteem and

low self-control.

Finally, one might expect that gender differences are present in

adolescents’ susceptibility to the influence of their best friends’

drinking. More specifically, the association between best friends

and adolescents’ drinking over time might be stronger for boys than

for girls, as previous studies on alcohol use demonstrated that men

drink more alcohol than women (e.g., Bot, Engels, & Knibbe,

2005), and because alcohol might be more important for social

bonding for men (Pape & Hammer, 1996). Finally, men generally

experience more social pressure to drink (Suls & Green, 2003).

The present study

Data from a three-wave longitudinal study, relying both on self-

reports and best friend reports among 433 11- to 15-year-old ado-

lescents and their friends, were used to examine the relations

between best friends and adolescents’ drinking. Specifically, we
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examined five main issues, building on our review of previous

research. First, we investigated whether alcohol use of best friends

was related to alcohol use of adolescents over time on the total sam-

ple. We expected that higher levels of best friends’ alcohol use at

baseline would be related to more adolescent drinking at the next

measurement wave. However, based on previous findings (e.g., Bot

et al., 2005b; Poelen et al., 2007; Urberg et al., 1997), we expected

this relation to be of limited strength. Second, the moderating

effects of self-esteem and self-control were examined in the total

sample model. We expected that the associations between best

friends and adolescents’ drinking would be stronger for adolescents

with lower self-esteem. Similarly, regarding self-control we

hypothesized that the associations between best friends and adoles-

cents’ drinking were stronger for adolescents with lower self-

control. Third, possible differences between boys and girls in the

longitudinal associations between best friends and adolescents’

drinking were tested. We hypothesized that the relation between

best friends and adolescents’ drinking over time would be stronger

for boys that for girls. Fourth, we investigated whether best friends’

drinking had a stronger effect on the onset of adolescent drinking

(i.e., only abstaining adolescents at T1) as opposed to when adoles-

cents already drink (i.e., total sample). It was expected that the rela-

tions between best friends and adolescents’ drinking would be

stronger in the initiation phase of adolescent drinking. Finally, the

longitudinal associations were examined bi-directionally to control

for the influences of adolescents’ drinking on drinking of their best

friends.

Notably, a previous study has been published based on the same

dataset we report on in the present article (Bot et al., 2005b). How-

ever, several key differences exist in the analyses and design that

were employed previously by Bot et al. (2005b) and that are

employed in our present article. First of all, whereas Bot et al.

employed a unidirectional model of analyses – focusing exclusively

on influence ‘‘effects’’ from both reciprocal and non-reciprocal

friends to adolescents – in the present study we focus exclusively

on reciprocal associations (thus, also examining selection effects

from adolescents to friends) using more sophisticated SEM tech-

niques (see Poelen et al., 2007; Urberg et al., 2003). This allowed

us to control for the effect of adolescents’ drinking on best friends’

drinking while examining the effect of best friends’ drinking on

adolescents’ drinking. Also in contrast with Bot et al. (2005b),

we aimed to examine possible moderating effects of adolescents’

self-control and self-esteem. Third, as mentioned above, instead

of focusing exclusively on drinking continuation in adolescents

(Bot et al., 2005b) we also investigated the initiation of alcohol con-

sumption in early adolescents in our study.

Method

Participants

A large-scale survey study was conducted among 1,232 11- to

15-year-old students in five high schools in the region of Utrecht,

the Netherlands. All students in the first year of secondary educa-

tion at these schools were included. The study consisted of three

waves: the first was conducted in the fall of 2000 (T1). The second

wave (T2) was conducted 6 months after the first wave and the third

wave (T3) 6 months after the second (i.e., one year after T1, in the

fall of 2001). The same format of questionnaires was administered

to the adolescents in all three waves. A total of 1,232 adolescents

participated in the first wave, 1,153 in the second wave (response

rate 94%), and 1,012 in the third wave (response rate 82%).

Attrition analyses were conducted to verify whether adolescents

who participated in all three waves differed from those who did not.

Comparing the participants in all three waves, those who dropped

out were slightly less well educated and were also less likely to live

in a two-parent household (explained variance < 3%). No differ-

ences were found in gender, age, or ethnicity (De Kemp, Scholte,

Overbeek, & Engels, 2006).

Only data of adolescents who participated in all three waves,

and had mutual friendships (although not necessarily with the same

friend across waves) were included. It was defined as mutual

friendship if a target adolescent indicated a person as his best friend

and that person, in turn, indicated the specific target adolescent as

his best friend. The ‘target’ adolescents were taken as the core unit

of analysis in the three-wave design. In the current study, friends in

the same class and friends in other classes at the same school could

be discriminated. A total of 146 respondents (12.5%) reported hav-

ing no friend at school at T1 (Bot et al., 2005b). These respondents

were not used in the current analyses. The final sample consisted of

866 participants; 433 adolescents and their friends (55.4% females).

The target participants’ ages ranged between 11 and 15 (T1: M ¼
12.25, SD ¼ .47). The friends’ age range was similar. Almost all

target participants were of Dutch origin (97.7%). Fourteen per cent

were engaged in lower education (trade school education), 17% in

middle education, 60% in higher levels of secondary school in the

Netherlands (i.e., pre-university education), and 9% were enrolled

in other vocational training programs. The majority of the adoles-

cents lived with both parents (91.2%), while the others lived with

mother (5.3%) or father (1.4%) only. At T1, 73% of the adolescents

had at least once in their lives consumed alcohol, at T2 76.6%, and

at T3 89.1%.

Procedure

Before the questionnaires were administered, letters were sent to

the parents to inform them of the aims of the study. Further, they

were told that the data of their child would be handled confiden-

tially. Some parents approached our department for additional

information, but none of them declined cooperation. Questionnaires

were administered in classrooms during school hours in the pres-

ence of teachers. Non-response of students only occurred in cases

when adolescents were absent on the day of assessment. Names and

class numbers were solicited in order to provide the possibility of

linking subjects to their friends. Strict confidentiality was empha-

sized when completing the questionnaires. Only the head researcher

matched numbers and names. CD vouchers were offered in a lottery

to encourage the adolescents to participate in all three waves.

Measures

All measures employed in the present study were self-reports of the

adolescents and their best friends, respectively.

Alcohol consumption. The frequency of alcohol consumption

of both adolescents and best friends was measured by asking how

often they had consumed alcohol in the previous four weeks

(Engels & Knibbe, 2000). Respondents indicated their answers on

a 6-point scale (from 1¼Have not been drinking to 6¼ Every day).

The last two categories (i.e., 5 and 6) were summed into one cate-

gory due to a low frequency in category 5 and zero frequency in
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category 6 or vice versa. In order to examine quantity of alcohol

consumption, four questions assessed how many glasses of alcohol

the respondents drank in the previous week during weekends and

weekdays at home and outside the home (Engels, Knibbe, & Drop,

1999). The scores of the four questions were summed and these

indicated the total number of alcoholic beverages consumed in the

week before administration of the questionnaires. Because the fre-

quency distributions of this variable were very skewed with

extremely high levels of kurtosis (a preponderance of zeros and

in the right tail very irregularly distributed), we divided the amount

of glasses into five categories (1¼ 0 glasses, 2¼ 1 to 2 glasses, 3¼
3 to 4 glasses, 4¼ 5 to 10 glasses, 5¼more than 11 glasses). These

indicators of alcohol use have been employed in several prospective

studies on precursors of changes of alcohol consumption in Dutch

early and mid-adolescents (van der Vorst, Engels, Dekovic, Meeus,

& Van-Leeuwe, 2005; van der Vorst, Engels, Meeus, Dekovic, &

Vermulst, 2007; Poelen et al., 2007).

Self-esteem. Self-esteem of adolescents was assessed by means

of a Dutch adaptation of the Rosenberg Self-Esteem Scale (RSE;

Rosenberg, 1965). The scale consists of 10 items (e.g., ‘‘I feel that

I have a number of good qualities’’) and measures adolescents’

perceived self-value or sense of worth. Respondents indicated on

a 4-point scale to what extent they agreed with the statements

(1 ¼ not at all applicable to me to 4 ¼ very applicable to me). The

scale had good internal consistency, with a Cronbach’s alpha of

.78 (T1), .84 (T2), and .85 (T3). Validity of this scale had been

examined, providing evidence for good psychometric properties

and high test-retest reliabilities (Engels et al., 2001; Gray-little,

Williams, & Hancock, 1997). Self-esteem measured at T1 was used

as moderator.

Self-control. Self-control of target adolescents was assessed

with the self-control scale developed by Tangney and colleagues

(Tangney et al., 2004), in a Dutch translation (Finkenauer, Engels,

& Baumeister, 2005). The scale assesses the ability to control

impulses, alter emotions and thoughts, and to interrupt undesired

behavioral tendencies and avoid acting on them. In this study a

shortened version containing 11 items (e.g., ‘‘I have trouble con-

centrating’’ and ‘‘I wish I had more self-discipline’’) was used

(Tangney et al., 2004). Adolescents indicated their answers on a

5-point scale (1 ¼ not at all to 5 ¼ very much). Factor analyses

showed better internal consistency of the scale without four items

(Alphas increased to T1 ¼ .69, T2 ¼ .70, T3 ¼ .75) consequently,

the four items were not included in the composite score of self-

control. Self-control measured at T1 was used as moderator.

Mutual friendships. Mutual friendships were identified utiliz-

ing a slightly modified Dutch version of Ennett and Bauman’s

(1994) questionnaire of mutuality in friendships. The adolescents

made up a list of their five best friends. They were then requested

to indicate whether each of these best friends attended their school.

A student had a mutual friendship with his/her best friend if this

best friend had also included his/her name in a list of best friends.

The reciprocity in friendship was established by the software

MAKEDYAD (Thissen-Pennings & Bendermacher, 2002). Our

‘target adolescents’ with mutual friendships nominated best friends

and were nominated back by these friends. Of the five friends that

could be mentioned by participants, we focused in our analyses on

the first (i.e., highest in the friendship hierarchy) reciprocal

friendship. Thus, we examine data for each participant on the first

reciprocal friendship, and not on multiple friends. For the sake of

clarity we consistently refer to some participants as ‘adolescents’

and to the other participants as ‘best friends’. In the current study

we exclusively focused on reciprocal friendships because in con-

ducting analyses with unilateral friendships we would run into sig-

nificant problems with statistical power. More specifically, as per

wave a friend could be unilateral or reciprocal, this implies that

in a three-wave longitudinal design eight different models should

be tested (e.g., Unilateral T1 – Reciprocal T2 – Unilateral T3).

The model we tested focused on adolescents with a reciprocal

friendship at each wave (i.e., T1, T2, and T3). Notably, this does

not mean that at each wave the same friendship was identified.

Some adolescents ‘‘changed’’ friends across the waves. In total,

N ¼ 240 had the same best friend at T1 and T2, N ¼199 had the

same best friend at T2 and T3, and N¼175 had the same best friend

at T1 and T3.

Analytic strategy

Structural equation modeling (SEM) was used to analyze longitudi-

nal associations between adolescent alcohol use and best friend

alcohol use (i.e., the initial baseline model of the total sample).

At all three time points, latent variables for alcohol use were

defined by the two indicators of alcohol use (i.e., frequency and

quantity). Error terms of the corresponding indicators were allowed

to correlate over time. First, we tested the initial model with alcohol

use of adolescents and their best friends. In the baseline model, we

examined the reciprocal cross-lagged associations between friends

and adolescents’ alcohol use (i.e., the longitudinal associations),

which indicated whether there were any effects over time from

T1 to T2 and from T2 to T3 while controlling for initial levels of

alcohol use (see Figure 1). Second, we investigated the influence

of best friend’s drinking on adolescents’ alcohol use at the onset

of adolescent drinking as compared to the total sample, in order

to see whether the alcohol use of best friends were more related

to adolescents’ drinking if the adolescents did not yet drink at

T1 but did at T2 and T3 (see Figure 2). Here, only the longitudinal

paths from T2 to T3 of adolescent and best friend drinking were

examined reciprocally.

Notably, the friendships examined in our study were not neces-

sarily consistent over time. That is, it was possible that there were

different best friends at each of the waves (which might show up

in a relatively low autoregressive association between T1–T2 and

T2–T3. Nevertheless, if the friends’ behavior is consistent across

time, high autoregressive associations might be found even if the

friends are not the same at each wave). Third, we examined the

moderating effects of self-esteem, self-control, and gender on the

total sample model. The moderating effect of gender was tested

using multiple-group analysis. Differences in structural paths

between boys and girls were tested with the chi-square difference

test by comparing the unconstrained model (no constraints on sta-

bility or cross-lagged paths across gender) with two constrained

models, one with equal cross-lagged paths across gender and one

with equal stability paths across gender. For self-esteem and self-

control we used interaction terms based on the latent versions of

both moderators. Each latent variable was measured by two parcels

(each parcel was computed as the mean of one half of the item

scores of a latent variable). We used parcels instead of the original

items as indicators for the latent variables to prevent losing too

4 International Journal of Behavioral Development

 at PENNSYLVANIA STATE UNIV on September 16, 2016jbd.sagepub.comDownloaded from 

http://jbd.sagepub.com/


much power. Power could be lost because when using the separate

items (i.e., 10 for self-esteem and 11 for self-control) as indicators,

this would drastically increase the number of parameters to be esti-

mated. In the total model we included at T1 the moderator variable

and the two latent interaction variables as predictors of alcohol use

of adolescent and best friend at T2. The same procedure was applied

from T2 to T3 with the moderator variable measured at T2. The mod-

erating effects could not be examined on the model with abstaining

adolescents at T1 (i.e., initiation of alcohol use), due to lack of statis-

tical power because of the low sample size (N ¼ 116).

To test the models we used the software package MPLUS

(Muthén & Muthén, 1998–2006). For the total model and the model

with abstaining adolescents at T1 the parameters were estimated

using the Maximum Likelihood Robust (MLR) estimator to be sure

that the standard errors of the parameter estimates are corrected for

skewness of the variables. Model fit was evaluated by Chi-square(df),

p-value, CFI in RMSEA. For multiple-group testing across gender

we first rescaled robust chi-square values of the unconstrained and

constrained models to get standard chi-square values and appropri-

ate differences in chi-square values. The parameters of total model

including the moderator and interaction terms were also estimated

with the MLR estimator. However, interaction terms were highly

non-normal and – as a consequence – integration techniques were

used in combination with MLR. In MPLUS we used the standard

integration technique. In MPLUS, the Latent Moderated Structural

Equations (LMS) approach was used to analyze latent interaction

terms as described in Klein and Moosbrugger (2000).

Structural equation modeling (SEM) consists of two parts. The

measurement part models relations between indicators (observed

variables) and latent variables (factors) including measurement

error and is also known as the factor model. The structural part

models the relations between latent variables and is in fact a path

model. In SEM, the two models are combined into one comprehen-

sive model. The advantage of this combined model is that relations

between latent variables are controlled for measurement error and

that parameter estimates of these relations are more unbiased.

In following an analytic triangulation procedure, we decided to

perform an additional analysis by using latent growth curve model-

ing. In this way, we were able to check whether outcomes from a

cross-lagged, correlational analysis would corroborate with the out-

comes of a mean-based growth curve approach. For adolescents as

well as their friends intercepts and slopes were simultaneously esti-

mated with the MLR estimator using a dual latent growth curve

model over three waves. Mostly the repeated measures are single

indicators, but in this case we had two indicators for each wave. The

two indicators at each wave were combined into one latent variable

and the repeated measures were latent variables instead of single

manifest indicators. This model (repeated latent variables with mul-

tiple indicators) is described in Bollen and Curran, 2006, pp. 245–

262). Regarding whether the latent variables were invariant over

time (measurement invariance), we followed the guideline of

Bollen and Curran that ‘‘for many purposes is to have factor load-

ings and the zero intercepts for the scaling indicators to hold over

time’’ (Bollen and Curran, 2006, p. 256). We compared the model

with no equality constraints (w2(34)¼ 71.61) with the equal loading

constrained model w2(38) ¼ 78.79. These robust chi-square values

were first rescaled to normal chi-square values to compute the dif-

ference between the two normal chi-square values. The rescaled
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Figure 1. Standardized estimates of total model.

Note. N ¼ 866; T1 ¼ Time 1; T2 ¼ Time 2; T3 ¼ Time 3; adol. ¼ adolescent; friend ¼ best friend; Q ¼ quantity of alcohol use; F ¼ frequency of

alcohol use.

*** p < .001. ** p < .01. * p < .05.
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difference was w2(4)¼ 7.50 with p¼ .112. The same procedure was

applied to compare the equal loading constrained model with the

equal intercepts constrained model (w2(42) ¼ 86.86). The rescaled

difference was w2(4) ¼ 8.11 with p ¼ .088. Conclusion was that the

measurement model of the latent variables could be assumed to be

acceptable invariant over time.

Results

Initial analyses

Table 1 provides means, standard deviations, and correlations of the

model variables used in the present study. Alcohol use of adoles-

cents (i.e., both quantity and frequency) correlated positively with

the alcohol use of their best friends both within and across the three

time points. This demonstrates a similarity in drinking behaviors of

the adolescents and their best friends. Also, it shows that best

friends’ alcohol use at one time point is associated with adoles-

cents’ alcohol use at the next time point, and vice versa. Moreover,

self-esteem of adolescents was negatively associated with adoles-

cent alcohol use within time points, indicating that lower levels

of self-esteem were related to higher levels of alcohol use (again

both in terms of quantity and frequency). Similarly, adolescent’s

low self-control was related to higher levels of alcohol use. The cor-

relations across time of self-esteem ranged from .52 to .64 and of

self-control from .43 to .53.

To test whether alcohol use (frequency and quantity) varied over

time and across gender we applied General Linear Modeling (GLM)

repeated measures with alcohol use over the three measurements as

within subject factor and gender of adolescents as between subject

factor. There was a strong time effect for frequency of alcohol use

(F(2,858) ¼ 92.04, p ¼ .000) with partial eta squared (PES) ¼ .18

and quantity of alcohol use (F(2,846) ¼ 74.87, p ¼ .000, PES ¼
.15). We also found significant effects for gender. For frequency of

alcohol use the effect was low to moderate (F(1,429) ¼ 10.88, p ¼
.001, PES¼ .03) and for quantity of alcohol use the effect was mod-

erate (F(1,423) ¼ 20.14, p ¼ .000, PES ¼ .05). The results indicate

that alcohol use strongly increased over time (see also Table 1). Boys

used alcohol more frequently than girls and consumed more glasses

of alcohol.

The absolute numbers of adolescents who started to drink

between the waves were as follows. At T1, 116 adolescents did not

drink alcohol of which 13 began to drink between T1 and T2.

Between T2 and T3, 36 adolescents started to drink alcohol.

Alcohol use of adolescent and best friend: gender, self-
esteem, and self-control as moderators

Figure 1 shows the initial model of the total sample with best

friends’ drinking and adolescents’ drinking. The fit of this model

was good (w2(39) ¼ 65.51; p ¼ .005; CFI ¼ .98; RMSEA ¼ .04).

The factor loadings of the latent variables were high, ranging from

.77 to .93, thus the indicators accurately measured the latent vari-

ables of drinking in adolescents and best friends. Contrary to what

was expected, the analyses showed that neither the cross-lagged

effects from best friends’ drinking T1 to adolescent drinking T2,

nor best friends’ drinking T2 to adolescent drinking T3 were signif-

icant (see Figure 1). This indicated that there was no association

between best friends and adolescents’ subsequent alcohol use. Like-

wise, there was no association between alcohol use of adolescents

and subsequent alcohol use of best friends.

.55***

.34* .04ns 

.22**.25**
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use adol.

T2  

.93

FQ
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Alcohol
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T1  

FQ

.73.92
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T2  
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Figure 2. Standardized estimates of model with abstaining adolescents at T1.

Note. N ¼116; T1 ¼ Time 1; T2 ¼ Time 2; T3 ¼ Time 3; adol. ¼ adolescent; friend ¼ best friend; Q ¼ quantity of alcohol use; F ¼ frequency of alcohol

use.

*** p < .001. ** p < .01. * p < .05.
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Figure 2 shows the reciprocal associations between best friends

and adolescents’ alcohol use with only abstainers included at T1.

The fit of this model was adequate w2(30) ¼ 48.03; p ¼ .019; CFI

¼ .93; RMSEA ¼ .07). At T1 we included only adolescents who

had never been drinking at T1 (N ¼ 116) to test whether the long-

itudinal relations between best friends and adolescents’ drinking

were stronger at the onset of drinking. This was not the case

because none of the longitudinal relations from either best friends’

drinking at T1 to adolescent drinking at T2 or from T2 to T3 turned

out to be significant. Adolescents’ drinking at T2 was also not

related to best friends’ drinking at T3. Of those abstinent at T1,

54.5% changed friendship between T1 and T2. Of those drinking

at T1, 57.9% changed friendship between T1 and T2. This indicates

that people who started drinking after T1 did not change their

friends accordingly.

Moderating effects of gender were examined with multiple-

group testing on the total sample model. We found no significant

decrease in fit by constraining cross-lagged paths (Constrained

model: w2(94) ¼ 194.68, dw2(4) ¼ 4.11, n.s.) or stability paths

(Constrained model: w2(96) ¼ 199.75 dw 2(4) ¼ 3.91, n.s.). This

implies that there were no significant differences between boys and

girls in the strength of structural paths in the total longitudinal

model. Moderating effects of self-esteem and self-control were

tested by including latent interaction terms in the model of Figure

1 and the moderator variable at T1 as predictors of alcohol use of

adolescent and best friend at T2, and including the latent interaction

terms and the moderator variables at T2 as predictors of alcohol use

of adolescent and best friend at T3. With regard to our specified

hypotheses, we did not find any significant interaction terms.

Additional growth curve analyses

The next step was to test a linear dual growth model with intercepts

and slopes. This model fitted very well (w2(42) ¼ 86.86, p ¼ .001,

CFI ¼ .970, RMSEA ¼ .050). The results are provided in Table 2.

The means of the intercepts and slopes for the adolescents and their

friends were very similar and significantly deviated from zero. The

positive value of the slopes indicated an increase of alcohol use over

time. The significant variances of the intercepts and slopes denoted

that individual differences existed in initial level of alcohol use and

in the increase over time. The intercepts of adolescents and friend

correlated significantly as well as their slopes. Increasing values

of intercept and slope of the adolescent were related to increasing

values of intercept and slope of their friends. Significant associa-

tions between intercept and slope within adolescents or within

friends were not found. Intercepts of adolescents (friends) were

not significantly associated with slopes of friends (adolescents).

Discussion

The overall aim of this study was to investigate the impact of best

friends’ alcohol use in adolescents over time. In contrast to what

Table 1. Means (M), standard deviations (SD) and correlations of the model variables at Time 1, Time 2, and Time 3

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1. Adol. frequency T1 1.34 .65 –

2. Adol. frequency T2 1.53 .77 .47** –

3. Adol. frequency T3 1.87 .90 .35** .53** –

4. Adol. quantity T1 1.27 .64 .71** .41** .35** –

5. Adol. quantity T2 1.58 1.07 .45** .76** .45** .51** –

6. Adol. quantity T3 1.89 1.22 .35** .56** .71** .39** .55** –

7. Adol. self-esteem T1 3.23 .47 �.11* �.16**�.14** �.13**�.15**�.13** –

8. Adol. self-esteem T2 3.27 .52 �.10* �.17**�.10* �.06 �.15**�.11* .61** –

9. Adol. self-esteem T3 3.30 .50 �.13**�.16**�.17** �.08 �.07 �.10* .52** .64** –

10. Adol. self-control T1 3.59 .66 �.14**�.13** .�10*�.12* �.16**�.06 .35** .28** .25** –

11. Adol. self-control T2 3.57 .67 �.19**�.27**�.14** �.14**�.22**�.11* .27** .28** .31** .43** –

12. Adol. Self-control T3 3.53 .71 �.16**�.17**�.20** �.10* �.11* �.13** .32** .33** .49** .43** .53** –

13. Friend frequency T1 1.34 .67 .17** .14** .05 .17** .07 .14**�.08 .01 �.01 �.01 �.04 �.04 –

14. Friend frequency T2 1.58 .81 .15** .23** .19** .13** .22** .13**�.07 �.08 �.07 �.03 �.07 �.08 .28** –

15. Friend frequency T3 1.85 .90 .13** .14** .23** .11* .21** .26**�.06 �.09 �.12* �.03 �.05 �.13* .24** .28** –

16. Friend quantity T1 1.25 .64 .19** .13** .12* .18** .18** .15**�.09 �.01 �.01 �.07 �.10* �.04 .69** .25** .20** –

17. Friend quantity T2 1.64 1.11 .18** .23** .18** .11* .29** .26**�.08 �.07 �.06 �.03 �.09 �.05 .26** .75** .28** .31** –

18. Friend quantity T3 1.88 1.20 .12* .10* .20** .10* .15** .21**�.01 �.05 �.05 �.05 �.02 �.04 .26** .31** .68** .25** .32** –

Note. **p < .01. *p < .05. T1 ¼ Time 1; T2 ¼ Time 2; T3 ¼ Time 3; adol. ¼ adolescent; friend ¼ best friend. Correlations between self-esteem, self-control and best
friends’ drinking could not be computed because we did not have the measures for best friend.

Table 2. Estimates of means, variances, and correlations of random inter-

cepts and random slopes

Estimate SE z p

Intercept adolescent (mean) 1.26 .03 40.16 .000

Intercept friend (mean) 1.25 .03 39.66 .000

Slope adolescent (mean) .33 .03 11.91 .000

Slope friend (mean) .34 .03 11.52 .000

Intercept adolescent (variance) .30 .08 3.81 .000

Intercept friend (variance) .19 .08 2.36 .018

Slope adolescent (variance) .18 .05 3.96 .000

Slope friend (variance) .09 .05 1.96 .050

Intercept adolescent x intercept friend .33 .14 2.34 .019

Slope adolescent x slope friend .40 .13 3.18 .001

Intercept adolescent x slope adolescent �.04 .16 �.22 .824

Intercept friend x slope friend �.04 .34 �.10 .927

Intercept adolescent x slope friend .01 .11 .09 .927

Intercept friend x slope adolescent .09 .12 .75 .455
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was initially hypothesized, and to the significant bivariate

associations, we did not find any significant cross-lagged associa-

tions in a multivariate SEM analysis between best friends and adoles-

cents’ drinking. In addition, neither self-esteem nor self-control was

found to moderate the interrelations between best friends and adoles-

cents’ drinking in this study. In contrast to our study, previous

research found weak but significant associations between best friends

and adolescents’ alcohol consumption (e.g., Andrews et al., 2002;

Bot et al., 2005b; Ennett & Bauman, 1994; Engels et al., 1999;

Jaccard et al., 2005; Poelen et al., 2007; Urberg et al., 1997). Maybe

the different results can be explained by the fact that we studied our

hypotheses in a highly stringent way as compared to other studies –

that did not employ a design in which both adolescents and their best

friends separately reported on their alcohol consumption levels (e.g.,

Poelen et al., 2007), had only two time-points (e.g., Jaccard et al.,

2005), and did not use latent constructs for error-free measurement

(e.g., Bot et al., 2005b; Urberg et al., 1997).

We compared the cross-lagged, correlational outcomes with a

mean-based growth curve approach. In line with the multivariate

SEM analyses, the additional analysis implied no influence of ado-

lescents’ beginning level of alcohol consumption on subsequent

development of alcohol consumption in best friends and vice versa,

because the intercepts and slopes of the adolescents did not corre-

late with the intercepts and slopes of the friends. This means that

the results of both analytical techniques show no indication of

direction of effects, which was the main interest of the current

study. Both techniques, however, demonstrated that the drinking

behavior of adolescents and best friends was correlated. This might

be explained by a third factor, such as a specific subculture both

adolescents and their best friends belong to that predicts increase

in alcohol consumption in both.

In a previous study based on the same dataset, Bot et al. (2005b)

found that best friends’ drinking behavior was longitudinally

related to adolescents’ drinking – although this effects was of a

rather small magnitude (b ¼ .14). More specifically, the authors

showed that adolescents were most likely to adopt friends’ drinking

behavior when they had a higher social status (i.e., popularity) than

themselves. Our present results seem to suggest that at least in early

adolescence, in mutual friendships peers do not strongly influence

each other’s drinking behaviors. These results link back to socio-

meter theory (Baumeister & Leary, 1995), which holds that people

are more vulnerable to peer pressure if they are not yet accepted by

their aspired friends. Most likely, the reason why Bot et al. (2005b)

did find a (small) significant association between friends and ado-

lescents’ alcohol consumption is due to the different analytical

approach. Building on SEM, we were able to examine the recipro-

cal associations between best friends and adolescents’ drinking

while controlling for previous drinking levels in both adolescents

and their best friends. This approach provides a more stringent test

as compared to the approach of Bot et al. (2005b), who exclusively

examined unidirectional friend-to-adolescent ‘‘effects’’ and disre-

garded the fact that adolescents might influence their friends’ beha-

vior or select new friends based on their drinking behaviors.

Several methodological explanations may be put forward to

explain the absence of significant associations between best friends

and adolescents’ drinking in the present study. First, the time inter-

vals between the waves could be too large to disentangle cross-

lagged influence mechanisms. Friendships may be of a short-term

nature and new friendships can be formed between waves – the

sizeable number of participants who have other friends after

a one-year time interval in our current study shows this – making

it difficult to test the effects of best friends’ drinking on

adolescents’ alcohol use. Then again, if the time interval between

the waves is too short, alcohol use levels may not have changed much

and there would not have been a lot of variance to explain (see also

Bot et al., 2005b). Another reason for the lack of associations

between best friends and adolescents’ drinking is our sample, which

consists of relatively young adolescents. Overall, there was not large

variance in the participants’ alcohol use. This is not surprising, given

the fact that most adolescents in this age period are at the beginning

of their ‘drinking careers’. Although to a certain extent, restriction of

range might have played a role, it is highly important that studies

target early adolescence as a meaningful developmental period, spe-

cifically because onset and increasing levels of consumption are

important phenomena in the etiology of alcohol (mis)use. The down-

side of this approach, however, is the relatively small number of

adolescents drinking or initiating alcohol consumption in early ado-

lescence. In our study, this may have caused the fact that we did not

find any significant cross-lagged associations between best friends’

and target adolescents’ alcohol use in the relatively small subsample

of abstainers at T1 (N ¼116) who started to drink over the course of

the study (N ¼ 49). Finally, the alcohol measures frequency and

quantity could be supplemented with other measures such as type

of beverage, drinking occasions, and drinking place. This would cap-

ture other aspects of drinking in which best friends’ behaviors may

have a stronger impact.

At a more theoretical level, an explanation of our finding of lack

of influence between best friends and adolescents may be that we

did not take the role of the social network into account (Bullers,

Cooper, & Russell, 2001). For instance, drinking may often occur

in groups of peers and these may also shape drinking behavior. It

might be that when youths go out, groups have an influence on indi-

vidual drinking. However, this is not a probable explanation for the

non-findings in the current study since we studied early adoles-

cence in which going out is not yet common.

Future directions

Despite the small effect sizes found in previous studies and the

absence of significant longitudinal associations in our study, it

would be premature – based on specific limitations of cross-

lagged SEM analyses (Rogosa, 1980), but also based on limitations

in the specific developmental period targeted and chosen time inter-

vals – to conclude that best friends and target adolescents do not

influence each other’s alcohol consumption patterns. It may be pos-

sible that self-reports enable us to capture only a part of the peer

influence process, as the use of surveys may lead to an underestima-

tion of the roles that friends play. Another reason for a possible

underestimation of peer influence might be the relatively long time

intervals between measurements. It may be possible that survey

studies cannot capture the moment-to-moment interactions in

which influence processes between friends occur. When conducting

a survey study, the participants are removed from the context in

which the influence processes may occur (e.g., in a bar, with a

friend, at a party, in the evening hours) because the information

is gathered, for example, in a classroom during the day.

Based on previous studies’ small effects and this study’s lack of

significant associations between best friends and adolescents’

drinking, we recommend trying other possible methodologies. For

instance, experimental observation studies may be more powerful

methods to capture the ongoing dyadic interaction processes that
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may be very important in steering alcohol use in specific contexts.

For instance, experimental studies conducted in the 1970s and

1980s (e.g., Collins & Marlatt, 1981; for a review, see Quigley &

Collins, 1999) showed that when somebody was in the company

of a drinker, a confederate’s drinking pace and amount of total alco-

hol consumption influenced individual drinking behavior. Bot and

colleagues (2005a) showed that drinking levels in a one-hour ad lib

drinking session in a bar lab together with those they would nor-

mally go out with (groups of 7–9 persons), were strongly affected

by the average drinking levels of the group.

Indeed, Overbeek et al. (in press) found that best friends’ alco-

hol use did not influence adolescent alcohol use after controlling for

peer group effects. This indicates that peer group effects in drinking

contexts play a crucial role in young adults’ drinking and that simi-

larity in drinking behavior may be due to choosing the same context

rather than direct modeling. This may be an explanation for why we

did not find any influence of best friends’ drinking behavior,

because the larger peer group effects and the context are more cru-

cial than the individual drinking behavior of a best friend. However,

a study that examined this did not find evidence for stronger effects

of the peer group regarding drinking initiation or transition into cur-

rent alcohol use (Urberg et al., 1997). This seems to suggest that

results from observational and experimental studies may commonly

yield stronger associations between best friends’ and adolescents’

alcohol consumption than when relying on survey data alone. The

latter strategy may thus increase the likelihood that we underesti-

mate the role of friends in adolescent alcohol use (e.g., Jaccard

et al., 2005; Poelen et al., 2007).

We suggest that future research combines longitudinal survey

methods, focusing on general alcohol use patterns (i.e., ‘trait’ alco-

hol use) and observational data to better elucidate how friends

affect individual differences in drinking behavior. Additionally,

new research on the explanatory processes will be needed on how

social influence manifests itself. One way influence can occur

might be through imitation and model processes, which would be

interesting to investigate in experimental studies. To better capture

these processes, real-time observations of interactions could be

conducted that allow scholars to measure direct moment-to-

moment dyadic interaction patterns and thus micro-level behaviors

that are connected to a specific drinking context (i.e., ‘‘state’’ alco-

hol use; Engels et al., 2007; Granic & Dishion, 2003). Another sug-

gestion is to use a diary design or other types of study with shorter

time intervals between assessments and with larger number of

assessments. This may provide detailed information about drinking

behavior over many time points and thus, it may be possible to bet-

ter capture the processes that occur when adolescents drink. The

benefit of this method may be that the time intervals between the

measurements will be shorter and consequently the underlying

influence processes can better be assessed compared to longitudinal

survey studies.

Limitations of the present study

Despite the advantages of this study, it also has some shortcomings.

First of all, we did not examine selection effects in the formation of

friendships. To truly be able to include selection effects and take

into account the roles of prior similarities between friends in the

formation of friendships (Kandel, 1978), it would be necessary to

include measures of alcohol use before the onset of friendship for-

mation. Thereby, it may be possible to comprehensively grasp the

socialization process versus selection. Moreover, in this study we

did not distinguish between stable and non-stable friendships,

meaning that the adolescents did not necessarily have the same best

friend at each measurement wave. Further, only the best friend in

the same school was accessible for these analyses. Consequently,

we may have underestimated the influence of the drinking patterns

of friends outside the school context, because this study’s design

did not allow disentangling the relative influence of friends’ alcohol

behaviors in school versus out-of-school contexts. This may be cru-

cial because previous research found that studying cross-context

peer relations is important to understand socializing influence pro-

cesses among peers. For instance, friends in in-school contexts and

out-of-school contexts appeared to have unique impact on individ-

ual behavior (Kiesner & Pastore, 2005; Kiesner, Poulin, & Nicotra,

2003).

Conclusion

To conclude, this study demonstrates that similarity in drinking in

early adolescents cannot be explained by the influence of friends’

alcohol use. This also holds for adolescents with low self-esteem

and self-control, since there was no evidence of moderating effects.

Before any definite conclusions about best friends’ influence can be

drawn, future studies should examine possible influence processes

at the micro-level. Future studies using other methods than survey,

or combining survey studies with, for example, experimental obser-

vational designs or diary-based studies to investigate explanatory

processes regarding drinking behavior, are seriously needed.
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