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Abstract In this study, we investigated whether parental

smoking-specific communication is related to adolescents’

friendship-selection processes. Furthermore, we investi-

gated whether adolescents and their best friends influence

each other over time, and what role parents play in this

process. In the present study we used data from the Family

and Health project in which at baseline 428 full families

participated. In this 2-year, three-wave longitudinal study

data were available from fathers, mothers, early adoles-

cents (aged M = 13.4 years, SD = .50), and middle

adolescents (aged M = 15.2 years, SD = .60). The

majority of the participating adolescents were of Dutch

origin ([95%). There was an almost equal distribution of

boys and girls, and adolescents with lower, middle, and

higher educational levels were equally represented. Anal-

yses were conducted by means of Structural Equation

Modeling. Results demonstrate that a high quality of the

smoking-specific communication is related to a lower

likelihood of adolescent smoking, whereas the frequency is

positively associated with adolescent smoking. Both the

quality and frequency of parental smoking-specific com-

munication were related to adolescents’ selective affiliation

with (non-)smoking friends. The findings suggest that

parental smoking-specific communication is associated

with adolescent smoking directly but also indirectly by

influencing the friends the adolescents will associate with.
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Worldwide, tobacco use is considered as the second major

cause of death and the fourth most common risk factor for

diseases (World Health Organization 2007). For the

development of effective smoking-prevention programs, it

is essential to establish which factors are associated with

smoking behavior. In the present study we focused on two

important socialization factors in the direct environment of

adolescents, namely parents and friends. Social influences

are assumed to be one of the core concepts in extensive list

of risk and protective factors (see Petraitis et al. 1995).

As primary socializing agents, parents can exert an

important influence on their offspring’s smoking behavior.

Recent studies on the role of parents in the development of

adolescents’ smoking have concentrated on parents’ anti-

smoking socialization practices (e.g., Chassin et al. 2005;

Harakeh et al. 2005; Jackson and Henriksen 1997). Anti-

smoking socialization practices reflect specific ways by

which parents attempt to prevent smoking onset or smok-

ing maintenance of their children, such as setting smoking-

specific rules and giving rewards for not smoking. One

important aspect of anti-smoking socialization is the

communication about smoking-related issues. Through

conversations, parents cannot only explain the house rules

(Clark et al. 1999) but also can discuss reasons for not

smoking, which is related to a lower risk of adolescent’s

smoking (Chassin et al. 1998). Nevertheless, whether

conversations are effective or not seems to depend on the
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quality of the parent–child communication. The quality of

communication appears to be a protective factor, which

indicates that parents who discuss smoking-related issues

in a constructive and respectful manner with their children

can prevent adolescents from smoking (Harakeh et al.

2005).

In contrast, some studies showed that the frequency of

parental communication about smoking-specific topics was

not related to adolescent’s smoking (den Exter Blokland

et al. 2006; Ennett et al. 2001). Nevertheless, parental

discussions about rules and reprisals seem to predict

smoking escalation in youngsters who are already experi-

menting with smoking (Ennett et al. 2001). In addition,

warnings about the harmful consequences of substance use

seem to predict continued use for some adolescents who

have already initiated use (Andrews et al. 1993). Because a

relatively large number of adolescents experiment with

smoking or already smoke regularly, the question arises if

it is useful that parents talk frequently about smoking

during the adolescent years.

At the same time, parents also influence their children

through their own smoking. It has been shown that ado-

lescents have a higher risk to start smoking or to continue

smoking when one or both parents are smokers (see review

by Mayhew et al. 2000). This can be explained by genetic

factors (e.g., Brody et al. 2006) and by children modeling

parental behaviors (Bandura 1977). However, the question

arises how strong these effects of parental smoking are

compared to the attempts by which parents actively try to

prevent their children from smoking. Perhaps if parents

who smoke apply smoking-specific socialization strategies

in a successful way, they might simultaneously also

diminish the impact of their own smoking. Overall, effec-

tive smoking-specific socialization practices seem to be

related to lower rates of smoking among adolescents with

non-smoking and smoking parents (Clark et al. 1999; den

Exter Blokland et al. 2006; Harakeh et al. 2005; Jackson

and Henriksen 1997).

Although parents are important socialization agents,

peer relationships become increasingly important in the

adolescent years, and peer influences are often considered

one of the main sources for adolescents’ involvement in

smoking (see reviews by Avenevoli and Merikangas 2003;

Kobus 2003). Close friends particularly seem to serve as

significant (role) models for adolescents: Comparing the

impact of close friends and peer groups, it appears that the

smoking of the closest friend is more strongly related to

onset of smoking in youngsters (Urberg et al. 1997), sug-

gesting that adolescents mainly observe, model, and imitate

the smoking behavior of their best friends. However, recent

findings suggest that the magnitude of peer influences on

risk behaviors might be overestimated, because in many

studies the effects of friendship-selection processes were

not taken into account (e.g., Jaccard et al. 2005). As pre-

viously stated by Kandel (1978), homophily between

friends at one point in time is not only the result of

socialization processes, but also due to selection processes,

which imply that adolescents select their friends on the

basis of shared characteristics. It is known that both

influence and selection processes contribute to homoge-

neity in peers with respect to smoking (Engels et al. 1997;

Ennett and Bauman 1994; Fisher and Bauman 1988). These

findings suggest that adolescents select their friends on the

basis of comparable smoking attitudes and behaviors. In

combination with reciprocal modeling influences, this

process contributes to similarities in smoking behavior

between adolescents and their friends.

As argued by Kandel (1996), research on the relative

influence of peers and parents on adolescents’ drug use

have inflated the importance of peers and underestimated

the influence of parents. One of the aspects that should be

taken into account when disentangling the relative impact

of both social factors is the contribution of parents to

children’s peer selection (see also Melby et al. 1993; Rowe

et al. 1994). Previous research indicated that parents can

function as managers of their offspring’s peer relationships,

for example by acting as an advisor and consultant (Ladd

and Pettit 2002). During day-to-day conversations parents

are able to communicate with their offspring about peer

relationships, such as how to initiate friendships, manage

conflicts, maintain relationships, deflect teasing, and so on.

In this way, parents are able to provide advice or solutions

to problems in peer relationships, or listen to their child’s

self-generated assessments and solutions. One of the topics

that could also be discussed is this respect is substance use.

Parents might advise their child about how to deal with

peers who let themselves in with substance use, as specific

cigarette use. Thus, besides giving anti-smoking messages,

parents might express their feelings about smoking peers

and advise their adolescent in manners to resist pressure to

smoke. Additionally, one might expect that parents affect

their child’s affiliation with (non-)smoking peers through

these conversations. Parents who discuss smoking-related

issues in a constructive and respectful manner might pre-

vent their child not only from smoking but also from

affiliating with smoking friends. Presumably, this possible

effect of parents on adolescents’ friendships might reflect

direct influences of the parental smoking-specific com-

munication, but also indirect influences, by which parents

affect peer affiliation through the adolescents’ behavior:

Adolescents who do not smoke themselves, are more likely

to select friends who also do not smoke. Investigating the

impact of parents on adolescents’ friendships is important

as previous research showed that imitation plays a major

role in smoking (Harakeh et al. 2007) and that the risk for

smoking increased dramatically as the number of smoking
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models in the adolescent’s environment increased (Taylor

et al. 2004). When parents are able to prevent their child

from affiliating with smoking friends, they take away an

important source of smoking modeling and, accordingly,

decrease the likelihood that their child will smoke in the

future.

The Present Study

The impact of the smoking-specific communication might

depend on the smoking status of the parents. Previous

research on the effects of parental smoking on adolescents’

friendship-selection processes showed that adolescents

with smoking parents are more likely to become affiliated

with smoking friends than adolescents with non-smoking

parents (Engels et al. 2004). The present study is the first to

examine whether parental smoking-specific communica-

tion is related to adolescents’ friendship-selection

processes, while controlling for parental smoking. Addi-

tionally, we investigated whether parental smoking-specific

communication and parental smoking is still associated

with adolescent’s smoking when the adolescent child is

affiliated with the same best friend over a longer period of

time.

In this longitudinal study, we investigated whether the

quality and frequency of parental smoking-specific

communication are related to adolescents’ friendship

selection and influence processes, while controlling for

possible confounding effects of adolescents’ sex and age

(see Avenevoli and Merikangas 2003), and parental

smoking. We hypothesized that (1) the quality of

parental smoking-specific communication is negatively

associated with adolescent’s smoking and best friend’s

smoking, (2) the frequency of communication is posi-

tively associated with adolescent’s smoking and best

friend’s smoking, and that (3) parental smoking is pos-

itively associated with adolescent’s smoking and best

friend’s smoking. After examining these hypotheses we

divided our sample in two groups: one group with

adolescents who reported changing friendships during the

measurement period, and a second group with adoles-

cents who reported the same best friend at all three

measurement moments. Testing our model for the group

of adolescents with changing friendships allowed us to

investigate our main hypothesis, namely, whether (4)

parental smoking-specific communication and parental

smoking are related to adolescents’ friendship-selection.

The group of adolescents with stable friendships enabled

us to explore whether adolescents and their best friends

seem to influence each other over time, and what role

parental smoking-specific communication and parental

smoking play in these processes.

Methods

Procedure

For the present study we used data from the Family and

Health project (Harakeh et al. 2005; van der Vorst et al.

2005). For this project the addresses of 5,602 families with at

least two children (aged 13–16 years) were obtained from

the records of 22 municipalities in the Netherlands. These

families were invited by mail to participate in a longitudinal

study concerning different socialization processes underly-

ing various health behaviors in adolescence. Of the 981

families who were willing to participate, 216 families did not

fulfill the inclusion criteria or could not be contacted due to a

lack of information. Because of financial resources, we were

restricted to include 428 families in the project. Therefore,

we selected this number out of the 765 families, in the way

that we obtained (1) approximately equal numbers of pos-

sible sibling sex dyads (i.e., boy–boy, boy–girl, girl–boy,

girl–girl) and (2) equal numbers of adolescents from lower,

middle, and higher educational levels. The latter was

important to have variation in educational level in the final

sample. Of each family a father, a mother, and two adoles-

cent children participated. Data collection for the first wave

(T1) took place between November 2002 and April 2003.

Measurements for the second (T2) and third (T3) wave took

place 1 and 2 years later, respectively. The families were

visited by a trained interviewer. To maintain confidentiality,

the interviewers asked the participants to sit apart from each

other and not to discuss the questions while completing the

questionnaires. A total of 416 families participated at T2 and

404 families participated at T3, resulting in a response rate of

94%. Attrition analyses revealed no differences between the

families that participated three times and those that dropped

out from the study.

Sample Characteristics

The majority of the participating adolescents were of Dutch

origin ([95%). At T1 the age of the older adolescents

ranged from 14 to 17 years, with a mean age of 15.2

(SD = .60) years. The age of the younger adolescents

ranged from 13 to 15 years, with a mean age of 13.4

(SD = .50) years. There was an almost equal distribution

of boys and girls: 52.8% of the older adolescents and

47.7% of the younger adolescents were boys at T1.

Measures

Quality of Communication

Quality of smoking-specific communication was assessed

with six items (per parent). The items of this scale reflect a
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constructive and respectful way of communicating about

smoking-related issues (e.g., ‘‘My father and I are able to

talk easily about our opinions concerning smoking’’).

Adolescents were asked to report on a 5-point scale which

answer applied for them, with responses ranging from

1 = ‘‘completely not true’’ to 5 = ‘‘completely true’’

(Harakeh et al. 2005). The scale scores were averaged.

Cronbach’s alphas were .73 for adolescent report about

their mother and .81 for adolescents about their fathers.

Frequency of Communication

Frequency of communication was assessed by averaging

the scores of eight items referring to how often in the past

12 months parents talked with their child about smoking-

related issues (e.g., ‘‘During the last 12 months, how many

times did your father talk to you about how to resist peer

pressure to use tobacco?’’) on a 5-point scale ranging from

1 = ‘‘never’’ to 5 = ‘‘very often’’ (Ennett et al. 2001; see

also Harakeh et al. 2005). Cronbach’s alphas were .87

(adolescent report about mother) and .90 (adolescent report

about father).

Parental Smoking

To tap parental-smoking status, parents were asked to

report on an 8-point scale which stage of smoking applied

to them (de Vries et al. 2003). Response categories ranged

from 1 = ‘‘I have never smoked’’ to 8 = ‘‘I smoke at least

once a day’’. Each parent was classified into one of the

following groups with respect to their lifetime smoking

status: never smoker, former smoker, or current smoker.

Subsequently, six categories of parental smoking status

were established: (1) both parents had never smoked, (2)

one parent is a former smoker and the other had never

smoked, (3) both parents are former smokers, (4) one

parent is a current smoker and the other had never smoked,

(5) one parent is a current smoker and the other is a former

smoker, or (6) both parents are current smokers (Farkas

et al. 1999).

Adolescent’s Smoking

To assess adolescents’ smoking behavior, respondents were

asked to report on a 9-point scale which stage of smoking

applied to them (de Vries et al. 2003). Responses ranged

from 1 = ‘‘I never smoked, not even one puff’’, to 9 = ‘‘I

smoke at least once a day’’. Because of the skewness of the

distribution, this variable was transformed into a new

variable ranging from 1 to 5 (1 = ‘‘I have never smoked,

not even one puff’’; 2 = ‘‘I tried smoking, I don’t smoke

anymore’’; 3 = ‘‘I stopped smoking, after smoking at least

once a month’’; 4 = ‘‘I smoke occasionally, but not every

day’’; 5 = ‘‘I smoke at least once a day’’).

Best Friend’s Smoking

Respondents were asked whether they have a best friend,

and if so, to write down the first name and the first letter of

the family name of their best friend. Subsequently, they

were asked to report on a 9-point scale which stage of

smoking applied to their best friend. Responses ranged

from 1 = ‘‘My best friend never smoked, not even one

puff’’, to 9 = ‘‘My best friend smokes at least once a day’’.

This variable was transformed into a new variable, similar

to what was one for adolescent smoking.

Strategy of Analyses

Our analyses proceeded as follows: Descriptive analyses

were conducted to provide information about the preva-

lence of smoking in the sample. Correlations between the

model variables were calculated to examine correspon-

dence between mothers’ and fathers’ smoking-specific

communication, as well as to examine whether the model

variables were associated with each other. To examine

whether the quality and frequency of communication and

parental smoking were related to adolescent’s smoking and

best friend’s smoking, Structural Equation Models were

tested with the software package Mplus (Muthén and

Muthén 1998–2006). In the proposed model (see Fig. 1),

each latent variable was constructed by two reports: ado-

lescents’ reports about their mother and those about their

father. In testing the model, we utilized data of the ado-

lescents who participated in all three waves and who

reported to have a best friend in all three waves. After

excluding the adolescents who did not fulfill these criteria,

the sample size used for model testing was n = 305 (older

adolescents) and n = 309 (younger adolescents). Subse-

quently, we applied Missing Value Analyses (MVA) with

the EM-algorithm to estimate the remaining missing values

in case of optimal utilization of the data. In our dataset only

a small number of values were missing (\3%).

Our model was tested on the total group of adolescents

(n = 614), which means we combined the sample of the

older adolescents with the sample of the younger adoles-

cents to enlarge our statistical power.1 Analyses were

1 We tested the model for the total sample of early and middle

adolescents separately to examine possible differences. Results of

these analyses showed comparable findings. Unfortunately, due to

small sample sizes relative to the number of paths to be estimated, we

were not able to test the model for the subsamples of both age groups

separately (i.e., the group of adolescents with a stable friendship and

the group of adolescents with changing friendships during the

measurement period).
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adjusted for the non-independence of adolescents who were

part of the same family. Additionally, we controlled for

possible effects of adolescents’ sex and age. Mplus allows

to compute standard errors and a chi-square test of model

fit taking into account non-independence (complexity) of

observations by using the TYPE = COMPLEX procedure

in combination with the CLUSTER command (Muthén and

Muthén 1998–2006). This procedure clusters the dependent

respondents (i.e., adolescents from one family) and then

corrects the standard errors of the parameter estimates for

dependency leading to unbiased estimates. Because most

variables were relatively skewed and the measurement

levels of the smoking variables were categorical, the

parameters in the model were estimated using the Weigh-

ted Least Square with adjusted Mean- and Variance

(WLSMV), which is an estimation method specifically

developed for ordered categorical dependent variables

(Muthén and Muthén 1998–2006). The fit of the model was

assessed by the following global fit indices: v2, CFI

(Comparative Fit Index, with a cutoff value of C.95), and

RMSEA (Root Mean Square Error of Approximation, with

a cutoff value of B.06) (e.g., Hu and Bentler 1999). Based

on these fit indices we were able to test whether the data

confirmed the theoretical model.

To disentangle friendship-selection processes from peer

influences, we divided the sample into two groups based on

whether adolescents had the same best friend across the

three waves. The first group existed of adolescents with

changing friendships during the three measurements (i.e.,

adolescents who reported a different friend at different

waves) and the second group existed of adolescents with a

stable friendship during the three measurements (i.e.,

adolescents who had the same friend at each wave). The

group with changing friendships (n = 425) was utilized to

determine whether adolescents select their friends on the

basis of their comparable smoking status. Thus, we tested

whether associations were found between adolescent’s

smoking at T1 and best friend’s smoking at T2, and

respectively T2 and T3, and additionally, whether parental

smoking-specific communication is associated with ado-

lescent’s smoking and best friend’s smoking. To examine

whether best friend’s smoking is associated with adoles-

cent’s smoking over time and vice versa, we tested the

model on the group of adolescents with stable friendship

(n = 189). In addition, we were able to determine whether

parental behaviors are linked to child smoking when the

impact of best friend’s smoking was taken into account.

Longitudinal associations of parental smoking-specific

communication and parental smoking on adolescent and

best friend smoking were examined through adding path-

ways to the model (Fig. 1): We added paths between

parental variables at T1 on the one hand, and adolescent’s

smoking and best friend’s smoking at T2 on the other.

Results

Descriptive Statistics

Descriptive findings for the model variables at baseline are

presented in Table 1. These findings revealed that

according to the adolescents the quality of communication

was relatively high, and that parents did not talk very often

about smoking-related issues. Supplementary findings

concerning adolescent smoking demonstrated that during

the measurement period the number of adolescents who

.18*** -.16**

-.01

-.49***

-.37***

.24***

.20***

.09

.11*

.80*** .74***
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.31*** .21***
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.50** .55**
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Adolescent
smoking

T3

Best friend
smoking

T3
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T2

Best friend
smoking

T2

Adolescent
smoking

T1

Best friend
smoking

T1

Quality of 
communication

Frequency of 
communication

Parental
smoking

T1

Fig. 1 Model of parental influences on adolescent and best friend

smoking, including standardized estimates for the total group

(n = 614). In this model the control variables adolescents’ sex and

age are included as well, but not represented for ease of interpretation.

* p \ .05, ** p \ .01, *** p \ .001
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never smoked decreased to 46.6% at T3, whereas the

number daily smokers increased to 11.9%. For the best

friends these percentages were, respectively, 39.7 and

17.8%. Further additional findings showed that in 21.3% of

the cases both parents had never smoked, in 28% of the

cases one parent was a former smoker and the other had

never smoked, in 17.7% of the cases both parents were

former smokers, in 10.8% of the cases one parent was a

current smoker and the other had never smoked, in 11.7%

of the cases one parent was a current smoker and the other

was a former smoker, and in 10.5% of the cases both

parents were current smokers.

Correlations Between Model Variables

The correlations between adolescent’s reports about their

mother and their father for the quality of communication

(r = .67, p \ .01), as well as for the frequency of com-

munication (r = .79, p \ .01), indicated that adolescents

experienced similarities in the smoking-specific commu-

nication with their mother and their father. Further, the

correlation between parental smoking and adolescent

smoking (r = .11, p \ .01) suggests that adolescent

smoking is positively associated with the smoking status of

both parents. Correlations between adolescent smoking and

best friend smoking were high (T1: r = .62, p \ .01; T2:

r = .64, p \ .01; T3: r = .59, p \ .01), indicating simi-

larities in the smoking status of both youngsters (Table 2).

Model Findings

Total Group

To determine whether quality and frequency of parental

communication and parental smoking are related to ado-

lescent’s smoking and their best friend’s smoking, we

tested a three-wave model (as depicted in Fig. 1). The

model showed a relatively good fit to the data, the fit

indices were: v2 (df = 20, n = 614) = 34.74, CFI = 1.00,

and RMSEA = .04. The factor loadings of the latent

variables in the model were high, with k = .86 for the

adolescents’ report about their mothers and k = .79 for the

adolescents’ report about their fathers on the quality of

communication variable, and with k = .86 for the mothers

and k = .92 for the fathers on the frequency of commu-

nication variable. The model explained 75% of adolescent

smoking and 61.6% of best friend smoking at T3. Smoking

was relatively stable over time, for the adolescents

(T1 ? T2: b = .80, p \ .001; T2 ? T3: b = .74,

p \ .001) as well as for best friends (T1 ? T2: b = .50,

p \ .001; T2 ? T3: b = .55, p \ .001). Standardized

estimates for the cross-lagged paths showed significant

associations between adolescent smoking at T1 and best

friend smoking at T2 (b = .31, p \ .001), and between

adolescent smoking at T2 and best friend smoking at T3

(b = .21, p \ .001). The association between best friend

smoking at T1 and adolescent smoking at T2 was also

significant (b = .09, p \ .05), which implies a small link

between best friend’s smoking and adolescent’s smoking.

However, the cross-lagged path from best friend smoking

at T2 to adolescent smoking at T3 was not significant.

Further, parental smoking showed a small negative asso-

ciation with quality of communication (c = -.16,

p \ .01). Parental smoking was not associated with fre-

quency of communication. Quality and frequency of

communication were positively associated with each other

(b = .18, p \ .001). The quality of communication

showed a negative association with adolescent smoking at

T1 (c = -.49, p \ .001). In contrast to the quality of

communication, frequency was found to be positively

associated with adolescent smoking (c = .24, p \ .001).

Table 1 Descriptive statistics for the smoking-specific parenting

variables and smoking behavior at baseline

M SD Percentage

Quality of communication

With father 3.53 .68

With mother 3.53 .66

Frequency of communication

With father 1.82 .74

With mother 1.88 .69

Adolescent smoking

Never smoked 58.1

Tried smoking 24.9

Stopped smoking 4.4

Smoked occasionally 6.8

Smoked daily 5.7

Best friend smoking

Never smoked 52.9

Tried smoking 27.9

Stopped smoking 3.3

Smoked occasionally 9

Smoked daily 7

Paternal smoking

Never smoked 40.9

Former smokers 34.3

Current smokers 23.1

Maternal smoking

Never smoked 39

Former smokers 40

Current smokers 20.3

Note: These findings are derived from the total sample of adolescents

(n = 614)

1234 J Youth Adolescence (2008) 37:1229–1241

123



Quality and frequency of communication were also asso-

ciated with best friend smoking (respectively c = -.37,

p \ .001 and c = .20, p \ .001). Finally, parental smoking

showed no significant association with adolescent smoking,

but a positive association with best friend smoking at T1

(c = .11, p \ .05). So, when associations between parental

smoking-specific communication and adolescent smoking

are taken into consideration, parental smoking was not

found related to adolescent smoking (Table 3).

Group of Adolescents with Changing Friendships

To determine whether smoking-specific communication

and parental smoking were related to adolescents’ smoking

and friendship-selection processes, we tested the theoreti-

cal model for the group of adolescents with changing

friendships. The model showed a relatively good fit to the

data [v2 (df = 20, n = 425) = 28.22, CFI = 1.00, and

RMSEA = .03]. The factor loadings of the latent variables

in the model were high, between k = .80 and k = .97.

Cross-lagged paths showed significant associations

between adolescent smoking and best friend smoking at

respectively T1 and T2 (b = .40, p \ .001), and at T2 and

T3 (b = .31, p \ .001). These findings indicate that ado-

lescents select their friends on the basis of their comparable

smoking behaviors. The quality of parental smoking-spe-

cific communication was negatively associated with

adolescent smoking at T1 (c = -.51, p \ .001) and best

friend smoking at T1 (c = -.39, p \ .001), whereas the

frequency of parental smoking-specific communication

showed a positive association with adolescent smoking at

T1 (c = .19, p \ .001) and best friend smoking at T1

(c = .15, p \ .01). Parental smoking was positively asso-

ciated with adolescent smoking at T1 (c = .13, p \ .05)

and with best friend smoking (c = .11, p \ .05) (Table 3).

To examine longitudinal associations of parental

smoking-specific communication and parental smoking on

adolescents’ smoking and friendship-selection processes,

we added pathways in the model from the smoking-specific

communication variables and parental smoking at T1 on

the one hand, and adolescent smoking and best friend

smoking at T2 on the other. The model showed a good fit to

the data [v2 (df = 17, n = 425) = 18.25, CFI = 1.00, and

RMSEA = .01] and explained 74% in adolescent smoking

and 57.1% in best friend smoking at T3. The results were

similar to those found in the model without these extra

paths. However, the associations between frequency of

smoking-specific communication and adolescent and best

friend smoking at T1 were not significant in this model.

Concerning the additional paths, we found a small but

significant association between the quality of communica-

tion at T1 and adolescent smoking at T2 (c = -.09,

p \ .05). The association between the quality of commu-

nication at T1 and best friend smoking at T2 was also

significant (c = -.13, p \ .05). For the frequency of

communication, we found a positive significant association

with adolescent smoking at T2 (c = .11, p \ .01) and best

friend smoking at T2 (c = .13, p \ .01). For parental

smoking, no longitudinal association was found (Table 3).

Group of Adolescents with a Stable Friendship

The model was also tested for the group of adolescents who

had a stable friendship, which might give some indication

of whether adolescents and their stable best friend seem to

influence each other over time, and what role parents play

in this process. The model showed a good fit to the data [v2

(df = 17, n = 189) = 21.9, CFI = 1.00, and RMSEA =

.04]. The factor loadings of the latent variables in the

model were moderately high, ranging from k = .71 to

Table 2 Correlations between the model variables

1 2 3 4 5 6 7 8 9 10

1. Mother’s quality of communication

2. Father’s quality of communication .67**

3. Mother’s frequency of communication .08* .10*

4. Father’s frequency of communication .12** .22** .79**

5. Parental smoking -.14** -.12** .00 -.01

6. Adolescent smoking T1 -.32** -.30** .10** .07 .11**

7. Adolescent smoking T2 -.33** -.30** .13** .11** .13** .73**

8. Adolescent smoking T3 -.27** -.27** .14** .13** .13** .65** .76**

9. Best friend smoking T1 -.25** -.22** .10* .07 .12** .62** .54** .42**

10. Best friend smoking T2 -.27** -.21** .10** .11** .14** .56** .64** .54** .60**

11. Best friend smoking T3 -.25** -.22** .12** .13** .12** .49** .57** .59** .49** .67**

* p \ .05; ** p \ .01
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k = .94. Findings of these analyses are comparable with

the findings of the total group (Table 3), but with one

interesting exception concerning the cross-lagged paths. In

contrast with the results for the total model, standardized

estimates for the cross-lagged paths demonstrated no

significant associations between adolescent smoking at T1

and best friend smoking at T2, and between adolescent

smoking at T2 and best friend smoking at T3.

To examine longitudinal associations of parental

smoking-specific communication and parental smoking on

adolescent’s smoking and best friend’s smoking, we added

pathways in the model from the smoking-specific com-

munication variables and parental smoking at T1 on the

one hand, and adolescent smoking and best friend smoking

at T2 on the other. The model showed a good fit to the data

[v2 (df = 14, n = 189) = 19.36, CFI = 1.00, RMSEA \
.05] and explained 77.3% of adolescent smoking and

77.6% of best friend smoking at T3. This analysis enabled

us to investigate whether parental smoking-specific com-

munication and parental smoking are related to adolescent

smoking, even when the associations between adolescent

smoking and best friend smoking were taken into account.

Table 3 Standardized estimates for the group with stable friendships and changing friendships

Initial model Model with additional pathways

Stable (n = 189) Changing (n = 425) Stable (n = 189) Changing (n = 425)

Cross-sectional associations

Quality $ Frequency .16 .19*** .16 .19***

Parental smoking ? Quality -.16 -.15* -.16 -.15*

Parental smoking ? Frequency -.08 .03 -.08 .03

Quality ? Adolescent smoking T1 -.38*** -.51*** -.36*** -.45***

Frequency ? Adolescent smoking T1 .36*** .19*** .34*** .09

Parental smoking ? Adolescent smoking T1 .02 .13* -.05 .13*

Quality ? Best friend smoking T1 -.27** -.39*** -.28** -.36***

Frequency ? Best friend smoking T1 .26*** .15** .27*** .10

Parental smoking ? Best friend smoking T1 .12 .11* .12 .10*

Adolescent smoking T1 $ Best friend smoking T1 .47*** .41*** .47*** .46***

Adolescent smoking T2 $ Best friend smoking T2 .07* .16*** .07** .16***

Adolescent smoking T3 $ Best friend smoking T3 .10** .11*** .10** .11***

Stability pathways

Adolescent smoking T1 ? Adolescent smoking T2 .76*** .82*** .74*** .80***

Adolescent smoking T2 ? Adolescent smoking T3 .60*** .79*** .62*** .79***

Adolescent smoking T1 ? Adolescent smoking T3 .35** .10 .34** .09

Best friend smoking T1 ? Best friend smoking T2 .82*** .35*** .82*** .35***

Best friend smoking T2 ? Best friend smoking T3 .83*** .47*** .80*** .49***

Best friend smoking T1 ? Best friend smoking T3 .08 .04 .11 .03

Cross-lagged pathways

Adolescent smoking T1 ? Best friend smoking T2 .12 .40*** .15 .31***

Adolescent smoking T2 ? Best friend smoking T3 -.03 .31*** -.02 .31***

Best friend smoking T1 ? Adolescent smoking T2 .16* .05 .14 .02

Best friend smoking T2 ? Adolescent smoking T3 -.06 -.02 -.07 -.02

Additional cross-lagged pathways

Quality ? Adolescent smoking T2 – – -.05 -.09*

Frequency ? Adolescent smoking T2 – – .04 .11**

Parental smoking ? Adolescent smoking T2 – – .12 .00

Quality ? Best friend smoking T2 – – .04 -.13*

Frequency ? Best friend smoking T2 – – -.03 .13**

Parental smoking ? Best friend smoking T2 – – .00 .03

Note: Stable refers to the group of adolescents with stable friendships during the measurement period and changing refers to the group of

adolescents with changing friendships during the measurement period. Quality represents adolescent reports about the quality of parental

smoking-specific communication. Frequency represents adolescent reports about the frequency of parental smoking-specific communication

* p \ .05; ** p \ .01; *** p \ .001
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The results were similar to those found for the model

without these additional pathways, except for the associa-

tion between best friend smoking at T1 and adolescent

smoking at T2, which was no longer significant. Further, no

significant associations between the communication vari-

ables and parental smoking at T1, and adolescent smoking

and best friend smoking at T2 were found.2

Discussion

The aim of the present study was to investigate whether the

quality and frequency of parental smoking-specific com-

munication and parental smoking are associated with

adolescents’ friendship-selection processes. Furthermore,

we investigated whether adolescents and their best friends

seem to influence each other over time, and what role

parental smoking-specific communication and parental

smoking play in these processes. The results show that a

high quality of parental smoking-specific communication

was related to a lower likelihood of adolescent smoking.

The frequency of communication was found to be posi-

tively associated with adolescent smoking. To investigate

the impact of parental smoking-specific communication on

adolescents’ friendship-selection processes, we differenti-

ated two groups: one group of adolescents who reported to

have the same best friend over a period of two years, thus

the group in which no selection processes occurred; and

one group of adolescents with changing friendships over

this same period. The latter group enabled us to investigate

friendship-selection processes. In line with previous find-

ings, we found evidence for friendship selection based on

smoking, because adolescent’s smoking affected best

friend’s smoking over time (Engels et al. 1997; Ennett and

Bauman 1994). Moreover, our results demonstrated direct

and indirect associations between the quality and frequency

of parental smoking-specific communication and best

friend’s smoking, which indicate that parents can affect

their child’s friendship-selection processes (see also Brown

et al. 1993). Thus, parents seem to be able to affect their

child’s friendship-selection processes directly, but also

indirectly: When parents succeed in their attempts to pre-

vent their child from smoking, this subsequently will

decrease the likelihood that their child will affiliate with

smoking friends.

Additionally, the group of adolescents with stable

friendships enabled us to examine whether adolescents and

their best friends influence each other over time, and

whether parents play a role in this. We tested whether

parental smoking-specific communication is still related to

their child’s smoking, even when their child affiliates with

the same friend for a longer period of time. The findings

suggest that parents do not appear to directly affect their

child’s smoking over a period of one year. It is generally

known that during adolescence a transformation of close

relationships takes place; as friendships grow closer, the

intensity and exclusivity of the parent–child relation

decrease (e.g., Laursen and Bukowski 1997). This might

explain why adolescents with stable friendships are no

longer affected by their parents in terms of smoking.

However, that no direct associations were found between

parental smoking-specific communication and future ado-

lescent smoking does not necessary imply that parents are

not influential. The cross-sectional associations between

parenting and adolescent smoking were strong, which

might indicate that parents influence their children on the

short term. Moreover, adolescents’ smoking behavior is

quite stable over time. This could imply that parental

smoking-specific communication indirectly affects adoles-

cent smoking one year later, suggesting that when parents

prevent their children from smoking during early adoles-

cence, they increase the chance that their children remain

non-smokers in the later years.

Smoking parents appear to be less constructive and

supportive in their smoking-specific communication than

non-smoking parents. This is probably because smoking

parents may be more uncertain about their possibilities to

prevent their child from smoking, because their advice does

not match their actions (e.g., Jackson and Dickinson 2003).

Furthermore, longitudinally we found no significant asso-

ciation between parental smoking and adolescent’s

smoking when controlling for parental smoking-specific

communication. Our interpretation is that what parents

express through their smoking-specific communication has

more impact on their child’s behavior than the direct

effects of parental smoking. However, one should keep in

mind that this does not imply that parental smoking does

not play a role, because it does affect the quality (and

credibility) of parental smoking-specific communication.

Prevention programs, therefore, should focus not only on

strengthening parents in their ways of communication, but

also on smoking cessation among parents.

Findings from our study indicate some directions for

future research. When parents do affect their children’s

friendship-selection processes through smoking-specific

communication, the question arises whether other parental

practices affect these selection processes as well. An

important aspect of parenting is monitoring and the extent

to which parents have knowledge about their children’s

behavior, friends, and whereabouts (Stattin and Kerr 2000).

It would be interesting to examine whether monitoring and

parental knowledge is indirectly related to a lower

2 The model findings of the separate groups of adolescents (i.e., the

group of adolescents with a stable friendship and those with changing

friendships) cannot be compared statistically.
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likelihood of adolescent smoking through the selection of

non-smoking friends (see Engels et al. 2005). Mounts

(2000) identified several ways parents can deal with ado-

lescents’ peer relationships, including guiding, which is

talking about the consequences of being friends with par-

ticular people. Another way is prohibiting, which is when

parents forbid their child to associate with specific peers.

Finally, supporting is a way in which parents encourage

their child to undertake activities with peers they like and

provide an environment at home where adolescents can

have their friends over. It is important to keep in mind that

during adolescence parents are challenged to find a balance

between autonomy granting and exerting control. Focusing

on several peer management skills might lead to an

improved understanding of the parental role in adolescents’

friendship selection and could answer the question whether

parents should function especially as friendship-formation

gatekeepers or whether they should function mainly as

advisors or consultants. Additionally, it would be inter-

esting to take the quality of the parent-adolescent

relationship into account.

Future research should focus not only on the impact

parents have on their children, but also on the effects of the

children on their parents. Investigating bidirectional asso-

ciations between parental practices and adolescent’s

behavior allows ascertaining the actual effects of parents

on their children, without ignoring the impact children

have on their parents. Only a few studies have investigated

the bidirectional relationships between parenting and ado-

lescent’s problem behavior, and they clearly support the

idea that parents do respond to the problem behavior of

their offspring (see Lytton 1990; Stice and Barrera 1995).

Recent research has shown that parents also respond to

their children’s smoking behavior by increasing smoking-

specific conversations (Huver et al. 2007). Finally, one

might expect that parents react not only to their child’s

behavior, but also to behavior of their child’s best friend:

When parents notice that their child is associating with

smoking friends they may adjust their parenting practices

in order to prevent their child from smoking.

In the current analysis, we examined the quality of

smoking-specific communication as a general construct. It

would be interesting—and important for prevention—to

explore more specific aspects of a highly qualitative par-

ent–child discussion about smoking-related issues. For

example, some studies have shown that rigidity in parent–

child interactions is linked to externalizing behavioral

problems (Hollenstein et al. 2004). Investigating parent–

child discussions in an observational setting would allow

for analyzing several parent–child communication charac-

teristics, such as flexibility versus rigidity, which

subsequently provides more insight into the relation

between the parent–child communication and adolescent’s

smoking. Another important implication for future research

involves the individual characteristics of youngsters. It is

plausible that individual differences play an important role

in the associations between parental smoking-specific

communication and adolescent’s smoking. For example,

adolescents who are highly responsive to their parents’

viewpoint might comply with their parents’ advice con-

cerning smoking, while adolescents who are not very

responsive to their parents’ viewpoint might neglect their

parents’ advice (Jackson 2002).

Another point of interest concerns socialization

between adolescents and their best friends. Our findings

demonstrated that best friends smoking was marginally

related to individual smoking. Although this impact was

small, it existed while taking into account the associations

between parental smoking and parental smoking-specific

communicating, implicating that friend’s smoking con-

tribute to adolescent smoking beyond the impact of

parents. Therefore, a next step for future research is to

gain more insight into this socialization mechanism. For

instance, it might be possible that friends who are older

exert a stronger influence on adolescent smoking than a

friend who is of the same age or younger. Additionally,

sex constellation of the friendship pair might contribute to

the strength of the socialization as well, as same-sex

friends might exert more influence on each other than

different-sex pairs. In short, it is interesting to examine

which factors are responsible for the strength of friends’

smoking socialization.

The present study is the first to investigate the relation-

ship between parental smoking-specific communication,

smoking of adolescents, and smoking of adolescents’ best

friend. Findings provide preliminary evidence that parents

are able to affect not only their offspring’s smoking through

their smoking-specific communication, but also the peers

their child will associate with. However, our pattern of

results might not be generalizable to the population as a

whole because we used a selective sample of intact families.

Therefore, it is necessary to replicate these findings in other

samples, such as single-parent families, and specific ethnic

groups. Additionally, although we controlled for adoles-

cents’ age in our model, it is plausible that the influence of

parents and friends on adolescent smoking might vary

during the teenage years. A recent study from Steinberg and

Monahan (2007) showed that middle adolescence is an

especially significant period for the development of the

capacity to resist peer influence. Therefore, it would be

interesting to replicate these findings in large samples of

different age groups. The fact that we had to combine the

data of the younger and older adolescents also limited our

ability to investigate whether siblings influence each other

with respect to smoking and their selection of (non-

)smoking friends (see Melby et al. 1993).
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Some other limitations of this study should be addres-

sed. Although we used self-reports of the adolescents and

their parents, best friends’ smoking status was based on

adolescents’ perceptions. These perceptions might differ

from best friend’s actual smoking, as adolescents tend to

project their own behavior on their friends (e.g., Bauman

and Ennett 1996). However, in a previous study with the

same sample as used in the present study, Harakeh et al.

(2007) examined whether adolescents were accurate in

their reports about their best friend’s smoking. Results of

that study indicated a substantial agreement between ado-

lescents’ reports and self-reports of the best friends.

Another limitation is that adolescents were asked for

information only about their best friend and not for infor-

mation about other important friends. Therefore, we were

not able to examine among the adolescents with changing

friendships whether their best friends stay close friends and

continued to influence them, or disappeared completely

from the adolescent’s immediate environment during the

measurement period.

Finally, it is important to stress that we were not able to

take genetic influences into account. Recently, scholars

have emphasized the importance of encompassing both

genetic and social influences in research designs, as this

will provide more insight into the specific causes of par-

ticular behaviors (e.g., Rutter et al. 1997). For example, it

might be possible that adolescents’ friendship-selection

processes are influenced by genetic factors as previous

research indicated that individuals create their own social

environment based on their genetic propensities (e.g., Rose

2007). Thus, adolescents may select friends with a smoking

status that fits their own due to specific genetically influ-

enced characteristics, like for example sensation seeking

(e.g., Zuckerman 2007). However, there is also evidence

that a favorable social environment can dramatically

reduce or even eliminate the adverse influence of genetic

factors (e.g., Reiss and Neiderhiser 2000; Rose 2007). If

parents communicate in a constructive and respectful

manner with their offspring, this will create such a favor-

able environment which then could operate as a protective

factor by which possible disadvantageous genetic influ-

ences can be suppressed.

In conclusion, the present findings suggest that parental

smoking-specific communication affects adolescent’s

smoking directly but also indirectly by influencing the

friends the adolescents will associate with. Therefore,

smoking prevention programs should focus on strength-

ening parents in the way they communicate about smoking-

related issues. Parents who discuss smoking-related issues

in a constructive and respectful manner will be more likely

to influence their child’s smoking. In addition, parents who

communicate in this way might also decrease the likeli-

hood that their child will affiliate with smoking friends.
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