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Objective: To examine whether smoking onset in young adolescents is predicted by peer or parental
smoking.
Design: Longitudinal design with one pretest and one follow-up at 12 months.
Setting: Schools in Finland, Denmark, the Netherlands, the United Kingdom, Spain and Portugal.
Participants: 7102 randomly selected adolescents from six countries. Mean age was 12.78 years.
Main outcome measures: Smoking behaviour of adolescents, peers and parents.
Results: No support was found for peer smoking as an important predictor of smoking onset in most countries.
Support was found for the selection paradigm, implying that adolescents choose friends with similar smoking
behaviour. Support for the impact of parents on adolescent behaviour and the choice of friends was also found.
Conclusions: Smoking uptake in this age cohort may be more strongly influenced by personal and parental
influences than initially believed. Hence, social inoculation programmes teaching youngsters to resist the
pressures to smoke may be less appropriate if youngsters have a positive attitude towards smoking,
associate smoking with various advantages and look for peers with similar values. For this group attitudes
towards smoking may thus guide future friend selection.

S
moking prevention programmes can have short-term
effects, but effects that remain for a period of five years
or more are relatively rare.1–4 Although one reason can be

that most interventions are limited in duration, the lack of
effect of a 15 year school-based study4 suggests that
extending the intervention period may not be effective by
itself. Studies that do find longer term effects often integrate
the intervention within a broader community-based
approach also addressing other populations such as adults.5 6

The results of the European Smoking Prevention Framework
Approach (ESFA) study also suggest that an integral
prevention strategy may be effective in some countries
(Finland, Spain and Portugal) where the programme
addressed successfully several target groups.7–9 Another
explanation concerns the paradigm that is used by most
approaches, the peer behaviour or social pressure paradigm
stating that smoking onset is caused by peer smoking and
incapability of youngsters to resist peer pressures.2 10

Recent studies cast doubt on the validity of the social
pressure paradigm as the sole explanation of smoking onset,
and suggest alternative mechanisms. An alternative to peer
pressure as an explanation for similarities between adoles-
cent and peer smoking is the selection of similar smoking
friends by a (smoking) adolescent. Moreover, many studies
suggesting peer influences did not use longitudinal designs,
hence limiting the possibility to detect causal patterns.
Investigating influence and selection processes requires the
utilisation of longitudinal designs.11 12 Several studies
included elements of the selection paradigm with regard to
adolescent health behaviour.12–24 Engels and colleagues found
more evidence for the influence of parents than for that of
(best) friends.23 They did find an important effect of the
smoking status of friends from cross-sectional data, but a
much lower impact in adolescent smoking behaviour five
years later. Some studies also found that the selection of
friends was mediated and influenced by parents.23 25 26 Flay
and colleagues postulated both influences of parents and

peers two decades ago. The impact of parents was assumed to
be more important for young children, while the impact of
peers was hypothesised as more important for adolescents.27

Finally, influence and selection need not be mutual
exclusive patterns but can be complementary processes28

implying that peer influences processes should be concep-
tualised broader, also incorporating sequential and reciprocal
relationships.16 29 30 As a consequence, Urberg and collea-
gues29 propose a two-stage model of peer influence with the
acquisition of a peer context to be the first stage and
conforming to the behaviour of peers as the second. They also
found not valuing school achievements and lower ratings of
spending time with parents were predictors of choosing
friends who used cigarettes at a higher level.

The goal and contribution of this paper to the existing
literature is to use longitudinal data of three groups
(adolescents, peers, and parents) to analyse influence and
selection patterns in six different European samples using
structural equation modelling (SEM) techniques. Several
possible paths of influence and selection were included in the
analysis (fig 1). Studies suggest that different predictive
models can be hypothesised, but there is consensus about the
fact that future behaviour is influenced by previous beha-
viour; the paths 1, 2 and 3 of fig 1 reflect this. Significant peer
influences, indicating that friends’ smoking behaviour at T1
predicts adolescent smoking behaviour at T2, will be reflected
by path 4. The selection model, however, predicts that
adolescents choose friends with similar smoking behaviour;
this is reflected by path 5. Potential parental influences are
reflected by a strong relationship between parental behaviour
at T1 and smoking behaviour of their children at T2; this is
suggested by path 6. Another potential relationship is that

Abbreviations: CFI, comparative fit index; ESFA, European Smoking
Prevention Framework Approach; RMSEA, root mean square of
approximation; SEM, structural equation modelling; TLI, Tucker-Lewis
index
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parental smoking behaviour may have an impact on the
choice of (smoking) friends,23 which is reflected by path 7.

METHODS
The sample consisted of adolescents from six European
countries (Finland, Denmark, the Netherlands, the United
Kingdom, Spain and Portugal) that participated as a control
group in ESFA.31 32 Since interventions were planned to take
place at the community level, communities (or regions) were
chosen as the unit of assignment in each country.
Experimental regions would execute the ESFA programme,
while control regions would provide usual care. Schools in
these regions were asked to participate in the project,
indicating that they would have a 50% chance of becoming
an experimental school. Power calculations were run in order
to estimate the number of pupils to be included in each
national sample, thus resulting in different sample sizes per
country.7

The number of schools and the number of classes differed
from country to country due to school size differences in the
various countries. Consequently 14 control schools with 80
classes participated in Finland, 30 schools with 54 classes in
Denmark, 17 schools with 87 classes in the Netherlands, 21
schools with 166 classes in the United Kingdom, 31 schools
with 37 classes in Spain, and 11 schools with 76 classes in
Portugal).9 Only adolescents of the second class of secondary
schools were included in the study.

The total sample of this study consisted of 7102 adolescents
from six European countries with 50% boys and 50% girls.
Overall mean age was 12.78 years. In Finland 1243 students
participated (mean age 13.26 years); in Denmark 572
students participated (mean age 13.28 years); in the
Netherlands 1987 students participated (mean age 12.96
years); in the United Kingdom 1746 students participated
(mean age 12.78 years); in Spain 647 students participated
(mean age 12.36 years); and in Portugal 907 students
participated (mean age 12.7 years).

Procedure
Questionnaires were distributed to schools during the
autumns of 1998 (T1) and 1999 (T2). Students were asked
to participate, and it was explained to them that responses
would be treated confidentially and that they could refuse to
participate. The questionnaire32 measured adolescents’
weekly smoking behaviour, parents’ smoking behaviour,
friends’ smoking behaviour, and demographics.

Adolescent smoking behaviour was assessed by three questions.
The first question asked the student to indicate which option
best described them: ‘‘I smoke at least once a day; I do not
smoke daily, but at least once a week; I do not smoke weekly,
but at least once a month; I smoke less than once a month; I
have tried smoking up to five times; I have tried smoking, but it
was only a few puffs; I have quit smoking; I never smoked a
cigarette’’. The responses were recoded in the following way:
smoking status (0 = non smoker, 1 = less than monthly
smoker, 2 = monthly smoker, 3 = weekly smoker, 4 = daily
smoker). Second, smoking frequency during the past week was
assessed (0 = 0; 1 = 1; 2 = 2–10; 3 = 11–30; 4 = .30). Third,
the number of cigarettes smoked during lifetime was measured:
less then 100 (0); more than 100 (1).32 33

Parental smoking behaviour was assessed by means of two
questions measuring the smoking behaviour of the father
and the mother respectively, using a three-point scale for
each item (0 = no, 1 = don’t know, 2 = yes).34

Friends’ smoking behaviour was assessed using two questions:
‘‘Does your best friend smoke?’’ with answer categories ranging
from no (0), maybe (1), to yes (2), and: ‘‘How many of your
friends smoke?’’ with answer categories ranging from nobody
(0), less than half of my friends (1), half of my friends (2), more
than half of my friends (3), to all of my friends (4).34

Statistical analysis
The analysis included smoking behaviour of adolescents,
friends and parents at T1 and T2, and the covariates of
adolescents’ smoking behaviour.

First, we analysed the associations between the actors’
smoking behaviour at T1 and T2. The adolescent was
classified as a smoker if at least smoking monthly. Parents
were classified as non-smokers if both parents did not smoke,
or else as smokers. Friends were classified as smokers if at
least half of them smoked. For each actor at T1 we can
compare the proportion of smoking actors at T2 between
smoking and non-smoking actors at T1. This risk difference is
an indication of the influence of the smoking behaviour of
the actor at T1 on the actor at T2.

Second, we used structural equation modelling to be able
to draw more solid conclusions on influences in the social
network of the adolescent, including all variables that
measured smoking behaviour of the actors in the network,
not restricting us to the dichotomy of smoking and non-
smoking behaviour, and to be able to correct for potential
confounders of adolescent’s smoking behaviour. Next to the

Friends smoking T1

Friends smoking T2

Parents smoking T1

Parents smoking T2

Adolescent smoking T1

Adolescent smoking T2

2 5 7 4 1 6 3

Figure 1 Overview of influence and
selection paths tested.
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smoking behaviour of adolescents, friends, and parents at T1
and T2 the structural equation analysis involved covariates of
adolescents’ smoking behaviour, thus controlling for sex, age,
religion (yes, no), race (non-native born, native born), job
father (father has a paid job, father does not have a paid job),
job mother (mother has a paid job, mother does not have a
paid job), medium performance at school (adolescent belongs
to the middle third of his/her class, adolescent does not
belong to the middle third), best performance at school
(adolescent belongs to the highest third of his/her class,
adolescent does not belong to the highest third), and alcohol
consumption (average number of glasses of alcohol con-
sumed per week, including the weekend). The covariates
were allowed to influence smoking behaviour of all actors in
the network both at T1 and T2.

To determine which variables predicted smoking behaviour
one year later, structural equation modelling was done using
the LISREL8.7 programme.35 Since the variables turned out to
be not normally distributed, robust maximum likelihood
analyses (method 1) were done.36 Since the sample sizes of
several countries were below 1000, this method was
considered to be preferable to the asymptotic distribution
free estimation.35 For robust maximum likelihood analysis,
no missing values are allowed. Missing values were therefore
replaced by estimates obtained through expectation max-
imisation.37 To study the robustness of the analysis results
under imputation, also a maximum likelihood analysis was
done without imputation, making use of all available data (full
information maximum likelihood in LISREL8.7; method 2).

First, the measurement models for the latent variables that
the smoking variables purported to measure was examined. The
model fit as well as the discriminant validities of the scales
involved were investigated. The latter was done by comparing a
model in which two scales were assumed to measure the same
latent variable to a model in which the two scales each
measured a different latent variable. In the next step, complete
models comprising both the measurement model and the
structural model, specifying possible relations between the
actors’ smoking behaviour, were examined. Relevant back-
ground variables that might influence smoking behaviour of the
actors in the network on T1 and T2 are also included, such as
baseline adolescent smoking behaviour in order to control for
similarity in friend smoking behaviour.16 29

As measures of overall model fit, for robust maximum
likelihood a x2 statistic corrected for non-normality, known
as the Satorra-Bentler statistic, will be reported.36 Since
sample sizes are considerable, minor deviations from the data
may make the models perform badly as measured by the
p value of the Satorra-Bentler statistic. Therefore, also the
comparative fit index (CFI) and the Tucker-Lewis index (TLI)
are given. A good model fit is indicated by CFI and TLI values
higher than 0.90.38 In addition, the root mean square of
approximation (RMSEA) is given. RMSEA values lower than
0.05 also indicate a good model fit.38 The R2 of the latent
variable representing adolescent’s smoking behaviour will be
presented. This expresses how well adolescent’s smoking
behaviour can be explained by the determinants included in
the model. Finally, for robust maximum likelihood analysis
the statistical significance of the structural relations between
the latent variables is based on standard errors that also are
adjusted for non-normality.36

Effect sizes were calculated for the four most important
paths of this study: (path 4) T1 friends smoking behaviour on
T2 adolescent’s smoking behaviour; (path 5) T1 adolescent’s
smoking behaviour on T2 friends’ smoking behaviour; (path
6) T1 parents’ smoking behaviour on T2 adolescent’s smoking
behaviour; and (path 7) T1 parents’ smoking behaviour on T2
friends’ smoking behaviour. A measure of effect size is
obtained by comparing the x2 of model fit before and after

including one of these paths in the model, and relating this to
the x2 of model fit of a null model. The latter is a model
where there are no relations between the latent variable to be
predicted in the path and all predictor variables in the model.
This effect size measure thus calculated can be interpreted as
a measure of proportional model fit improvement due to
including a particular path in the structural equation model.

RESULTS
Smoking behaviour
The percentage of weekly smokers increased from 4.3% at
time T1 to 12% at time T2. In Finland the percentage of
weekly smokers increased from 8.4% at T1 to 20.4% at T2,
from 4.5% to 13.4% in Denmark, from 3.3% to 9.8% in the
Netherlands, from 4.4% to 12.3% in the United Kingdom,
from 1.6% to 9.2% in Spain, and from 2.5% to 6.0% in
Portugal. These figures are to a large extent comparable to
those found in an earlier study,39 although figures differ
slightly because of sampling and questionnaire differences.

Missing values
An overview of the percentages of missing values for each of
the variables involved is given in table 1. Note that the
number of missing values for the predictor variables
(variables relating to the smoking behaviour of all actors
involved at T1) is not that large, seldom exceeding 15%. For
the covariates and the outcome variables (variables relating
to the smoking behaviour of all actors involved at T2), the
percentages of missing values are larger, sometimes exceed-
ing 25%. The highest numbers of missing values occur for the
variables measuring adolescents’ smoking behaviour at T2.
This underlines the importance of treating missing values in a
careful way. As delineated in the method section, two
different methods of handling missing data will be used.
Similarity of the results obtained with both methods will
support the way the missing value issue is resolved.

Risk differences
Table 2 shows the proportion of adolescents who had started
to smoke at T2, both for those who had smoking friends and
those who had non-smoking friends at T1 and the relative
risks. With regard to Finland, table 2 shows that 54% of the
adolescents whose friends smoked at T1 had taken up
smoking at T2 versus 17% of adolescents whose friends did
not smoke at T1, resulting in a relative risk—defined as the
absolute difference in the event rate between the two
comparison groups—of friend smoking of 0.37 (0.54–0.17).
Table 2 furthermore shows proportions of smokers at T2 for
both adolescents with smoking parents at T1 and adolescents
with non-smoking parents at T1. In addition, table 2 shows
the proportions of adolescents with smoking friends at T2 for
adolescents who smoked at T1 and for adolescents who did
not smoke at T1. In the case of Finland, table 2 shows that if
the adolescent smoked at T1 the chance of having smoking

Table 1 Percentages of missing values (minimum,
maximum) for each of the three groups of variables
(predictor variables, covariates and outcome variables)

Predictor
variables Covariates

Outcome
variables

Finland 0%; 16.6% 0%; 8.1% 0%; 31.7%
Denmark 0%; 14.0% 0%; 12.8% 0%; 29.9%
Netherlands 0%; 11.3% 0%; 16.8% 0%; 19.6%
United Kingdom 0%; 10.3% 0%; 18.7% 0%; 20.3%
Spain 0%; 11.4% 0%; 25.7% 0%; 20.1%
Portugal 0%; 7.6% 0%; 21.5% 0%; 14.6%
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friends at T2 is 79%, whereas this chance of having smoking
friends is 26% if the adolescent did not smoke at T1. These
differences in relative risks suggest a stronger effect for
selection than for peer influence processes. When looking at
all other countries we see larger relative risks for the selection
patterns than for the peer influence patterns. Additionally it
can be seen that the proportions of T1 non-smoking
adolescents that have smoking friends at T2 in all countries,
in particular Finland (26%), Denmark (23%) and Spain
(25%), are quite high, demonstrating that still many non-
smoking adolescents have smoking friends. The relative risks
of parental smoking were found to be quite modest.

Predictors of adolescent smoking behaviour
More in-depth analyses were run using structural equation
techniques in order to take into account the interrelation-
ships of the actors (that is, adolescent, friends, parents) as
well corrected for potential confounding effects of other
factors. Although the measurement models have significant
Satorra-Bentler statistics (p , 0.05), the fit indices that are
less dependent on sample size, point to a good model fit for
each country (CFI > 0.987, TLI > 0.978, and RMSEA
( 0.055). Testing the discriminant validity of the scales
employed for measuring smoking behaviour of the different
actors in the social network, showed for each country
significant decreases (p , 0.001) in model fit when different
scales were restricted to measure the same latent variable.

The results concerning the models comprising both a
measurement and structural model are summarised in
table 3. For each country we see that the Satorra-Bentler
statistic is significant (p value , 0.001). The other fit indices
on the other hand point to very good model fits (CFI > 0.987,
TLI > 0.976, RMSEA ( 0.0417). Furthermore, adolescent’s
smoking behaviour could be explained reasonably well by the
determinants included in the model (R2 > 0.406).

The relation of the covariates to smoking behaviour
differed strongly from one country to the other. The
significant findings are discussed below (p , 0.05). In
Finland, the Netherlands, the United Kingdom and Spain
female adolescents smoked significantly more than male
adolescents. Furthermore, in the United Kingdom adoles-
cents’ smoking behaviour was positively associated with the
adolescents’ alcohol consumption. In Denmark and the
United Kingdom, being the best performing pupil of the
class was negatively associated with adolescents’ smoking
behaviour. When mothers had a paid job, this was positively
associated with adolescents’ smoking behaviour in Finland.
In Spain, adolescents’ smoking behaviour was positively
associated with fathers having a paid job. Finally, in the
Netherlands religious adolescents were smoking less than
non-religious adolescents.

Inspection of table 3 reveals five important findings.
Firstly, the relationship between friends’ smoking at T1 and
adolescent smoking at T2 was found to be significant in only
one country. In Portugal there was a positive relation

(p = 0.02). Hence, we did not find strong support for the
peer influence hypothesis for this age cohort. Secondly, in all
countries except for Spain and Portugal we found very
significant positive relations between adolescent smoking at
T1 and friends’ smoking behaviour at T2 (p , 0.01). These
results support the selection hypothesis. Thirdly, in all
countries except for Spain and Portugal we found a
significant relation between parents’ smoking at T1 and
adolescent’s smoking behaviour on T2 (p , 0.02). Fourthly,
in all countries except for Spain and Portugal parents’
smoking behaviour at T1 was related to friends’ smoking
behaviour at T2 (p , 0.02). Fifthly, examining the relations
between the smoking behaviour of the same actors across
time reveals significant relations between T1 and T2
(p , 0.02) for almost all countries. This points to a certain
stability of these behaviours across time.

The effect size measures for the four most important paths
of the model were also calculated (table 3). The effect sizes
for the path from T1 friends’ smoking behaviour to T2
adolescent’s smoking behaviour are small (0.002–0.55%),
except for Portugal (2.04%). The reverse holds for the effect
sizes for the path from T1 adolescent’s smoking behaviour to
T2 friends’ smoking behaviour, since these are very small for
Portugal (0.06%), but moderate to small for the other
countries (1.2–5.2%). The effect sizes for both parental paths
ranged from 0.08–1.38%. The same pattern is found in case
the effect sizes calculated under full information maximum
likelihood are considered (table 4).

To examine to what extent these results are dependent on
the chosen imputation method, we replicated the analyses
using full information maximum likelihood estimation on
the available data. Table 4 shows that these results are also
very similar to those reported in table 3. An exception is the
negative relation for the Dutch sample between friends and
adolescents suggesting less smoking onset when peers
smoked. This possibly is due to this method being too
sensitive to violations of normality.40 Additionally, to study
how dependent the results are upon the selection of
covariates, robust maximum likelihood analysis was also
done without any of the covariates. These results were very
similar to the results obtained when the covariates were
included. This shows the robustness of the results under
inclusion of covariates and thus also indicates that the
covariates are not on the causal pathways between predictor
variables and the outcome variables.

DISCUSSION
The most remarkable finding of this study is that for most
countries peer smoking among adolescents aged 12–13 years
is no significant predictor of adolescent smoking behaviour
one year later. The findings with regard to the relative risks
suggest stronger selection then influence processes, and
modest parental influences. However, these analyses do not
correct for confounders and interrelationships between the
actors (parents, friends and parents). The findings based on

Table 2 Proportions of smoking actors at T2

Friends smoked at T1 Parents smoked at T1 Adolescent smoked at T1

Yes No RR Yes No RR Yes No RR

Adolescent smoking at T2 Friends’ smoking at T2
Finland 0.54 0.17 0.37 0.31 0.17 0.14 Finland 0.79 0.26 0.53
Denmark 0.44 0.13 0.31 0.19 0.13 0.06 Denmark 0.67 0.23 0.44
Netherlands 0.44 0.10 0.34 0.16 0.09 0.07 Netherlands 0.60 0.14 0.46
United Kingdom 0.42 0.12 0.30 0.21 0.10 0.11 United Kingdom 0.56 0.17 0.39
Spain 0.22 0.09 0.13 0.13 0.07 0.06 Spain 0.63 0.25 0.38
Portugal 0.28 0.05 0.23 0.10 0.05 0.05 Portugal 0.54 0.13 0.41

RR, relative risk (proportion ‘‘yes’’ – proportion ‘‘no’’).
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structural equation modelling, that do take into account the
potential confounding effects, suggest more support for
selection processes particularly in the Finish, Danish, Dutch
and United Kingdom samples. We did not find this relation
for the Spanish and Portuguese samples. Previous studies
also found evidence for the importance of selection pro-
cesses.11 23 30 31 41 An interpretation of the path from T1
adolescent’s smoking behaviour to T2 friends’ smoking
behaviour as social influence is highly unlikely, given that
we did not find evidence for the social influence path from
friends (a group of adolescents) to the adolescent.

Why was there not more evidence for peer influence, since
this pattern was only found in Portugal? It may be that peer

influences are most likely to be felt if youngsters are not
smoking much themselves, a phenomenon found in Portugal.
Another explanation may be that peer influences may be
more prominent during different stages in adolescence.
Hence, more studies among older adolescent groups are
needed to test this hypothesis. Both explanations deal with
peer influence salience, the first suggesting that peer
influences towards smoking become salient when smoking
is not yet a normal behaviour, the latter suggesting that
salience increases as smoking prevalence among youngsters
increases as well. The fact that we found a negative effect for
peer influence in the Netherlands is hard to explain, although
this finding only became significant when using the full

Table 3 Results of the structural equation modelling using robust maximum likelihood for six countries: path-coefficients (with
standard errors), significance levels and effect sizes

Finland Denmark Netherlands United Kingdom Spain Portugal
n = 1243 n = 572 n = 1987 n = 1746 n = 647 n = 907

Adolescent–adolescent
(path 1)

0.818 1.152 1.180 0.934 0.973 0.726
(0.070) (0.103) (0.071) (0.085) (0.110) (0.143)
p,0.001 p,0.001 p,0.001 p,0.001 p,0.001 p,0.001

Friend–friend
(path 2)

0.693 0.443 0.498 0.215 0.606 0.994
(0.108) (0.176) (0.089) (0.124) (0.139) (0.313)
p,0.001 p = 0.012 p,0.001 NS p,0.001 p = 0.001

Parent–parent
(path 3)

0.938 0.862 0.962 0.887 0.824 0.822
(0.043) (0.088) (0.034) (0.037) (0.085) (0.071)
p,0.001 p,0.001 p,0.001 p,0.001 p,0.001 p ,0.001

Friend–adolescent
(path 4)

20.021 20.083 20.224 20.203 0.214 1.103
(0.172) (0.199) (0.125) (0.208) (0.156) (0.480)
NS NS NS NS NS p = 0.02
ES = 0.002% ES = 0.03% ES = 0.39% ES = 0.13% ES = 0.55% ES = 2.04%

Adolescent–friend
(path 5)

0.115 0.310 0.234 0.210 0.144 0.043
(0.040) (0.074) (0.046) (0.047) (0.074) (0.083)
p = 0.004 p ,0.001 p,0.001 p,0.001 NS NS
ES = 1.25% ES = 5.16% ES = 4.2% ES = 3.31% ES = 1.16% ES = 0.06%

Parent–adolescent
(path 6)

0.337 0.356 0.160 0.142 0.025 0.158
(0.099) (0.160) (0.058) (0.054) (0.128) (0.096)
p,0.001 p = 0.013 p = 0.006 p = 0.009 NS NS
ES = 1.38% ES = 0.87% ES = 0.55% ES = 0.74% ES = 0.008% ES = 0.09%

Parent–friend
(path 7)

0.153 0.256 0.132 0.068 0.116 0.044
(0.055) (0.109) (0.040) (0.029) (0.101) (0.062)
p = 0.003 p = 0.019 p = 0.001 p = 0.019 NS NS
ES = 1.08% ES = 1.07% ES = 1.24% ES = 0.83% ES = 0.35% ES = 0.31%

Satorra Bentler 306.367 236.394 387.348 266.803 200.947 259.920
df = 97 df = 121 df = 114 df = 129 df = 129 df = 122
p,0.001 p,0.001 p,0.001 p,0.001 p,0.001 p,0.001

CFI 0.991 0.987 0.990 0.995 0.989 0.988
TLI 0.984 0.975 0.982 0.990 0.978 0.976
RMSEA 0.0417 0.0409 0.0347 0.0247 0.0294 0.0353
R2 for adolescent smoking 0.442 0.627 0.527 0.455 0.406 0.552

CFI, comparative fit index; ES, effect size; RMSEA, root mean square of approximation; TLI, Tucker-Lewis index.

Table 4 Results of the structural equation modelling using full information maximum likelihood for six countries: path-
coefficients (with standard errors), significance levels and effect sizes (ES) for path 4, 5, 6 and 7

Finland Denmark Netherlands United Kingdom Spain Portugal
n = 1243 n = 572 n = 1987 n = 1746 n = 647 n = 907

Friend–adolescent
(path 4)

0.002 0.032 20.184 20.205 0.241 0.859
(0.148) (0.179) (0.087) (0.166) (0.126) (0.308)
NS NS p = 0.0344 NS NS p = 0.005
ES = 0.00% ES = 0.005% ES = 0.28% ES = 0.13% ES = 0.77% ES = 1.16%

Adolescent–friend
(path 5)

0.133 0.333 0.243 0.224 0.163 0.040
(0.035) (0.060) (0.033) (0.040) (0.066) (0.075)
p,0.001 p,0.001 p,0.001 p,0.001 p = 0.013 NS
ES = 1.63% ES = 5.91% ES = 4.57% ES = 3.72 % ES = 1.60% ES = 0.05%

Parent–adolescent
(path 6)

0.328 0.351 0.156 0.141 0.024 0.122
(0.092) (0.150) (0.054) (0.048) (0.113) (0.086)
p,0.001 p = 0.0195 p = 0.004 p = 0.004 NS NS
ES = 1.55% ES = 0.96% ES = 0.57% ES = 0.79% ES = 0.01% ES = 0.23%

Parent–friend
(path 7)

0.148 0.248 0.130 0.068 0.108 0.045
(0.05) (0.107) (0.037) (0.027) (0.093) (0.062)
p = 0.003 p,0.001 p,0.001 p = 0.012 NS NS
ES = 1.18% ES = 1.21% ES = 1.27% ES = 0.89% ES = 0.41% ES = 0.11%

Challenges to the peer influence paradigm 87

www.tobaccocontrol.com



information maximum likelihood method; a method not
robust to violations of normality.40 This finding may suggest
that, sometimes, overt peer influences at a young age when
smoking initiation has already started may have counter
productive effects at this age as well.

Although modest relative risks were found in favour of
support of parental influences, the more refined results of the
structural equation techniques from the samples of Finland,
Denmark, the Netherlands and the United Kingdom further-
more showed the importance of parental influences.
Moreover, the data also revealed that parents’ smoking
behaviour at T1 was also related to friends’ smoking
behaviour at T2 (path 7). A previous longitudinal study also
found an important contribution of parental smoking that
was comparable in magnitude with peer influences for this
age group.31 One interpretation of this interesting finding is
that parents may act as gatekeepers in the sense that parents’
smoking behaviour can influence children to choose friends
partly based on their friends’ smoking status.

Our results suggest some different patterns for Portugal
and Spain for two processes. Selection processes were found
in the four northern countries, but were absent in Portugal,
and only significant for Spain when using the full informa-
tion maximum likelihood method. Similar differences were
found for parental influences, which were absent in the
Spanish and Portuguese samples. Although an explanation
could be that differences in cultural climate may contribute
to this finding42 and result in more influences of other
factors—such as positive attitudes towards smoking, lower
self-efficacy expectations towards non-smoking, and more
positive norms about smoking—more research is needed to
be able to replicate and explain our finding for these two
countries.

The study is subject to limitations. First, self-reported
smoking behaviour was not validated by biochemical
measures. Conversely, self-reports have been shown to be
reliable and to correspond well with biological indicators
when measurements are done under optimised measurement
conditions, ensuring anonymity.43 We optimised measure-
ment conditions by reassuring the respondents of strict
confidentiality of their responses.3 43 44 Second, reports on
parental and friends’ smoking were based on the adolescents’
reports. However, studies also utilising independent reports
showed adolescents to be well aware of their parents’ and
friends’ risky behaviours.45 Third, friendships may change
rapidly in adolescence and we may not have been able to
assess these changes. Future research should use a strategy
with shorter time intervals. Fourth, this study studied
adolescents of 12–13 years of age. More research is therefore
needed to be able to generalise the findings to older age
adolescents. Finally, interpretation of parameter estimates of
SEM techniques can be subject to discussion. Moreover, SEM
techniques do not allow incorporating changes in friendship
compositions during the waves. Future research using social
network analysis may allow this possibility.

A major strength of this study is that the study has a 12
month longitudinal design. Two other strengths are that the
study was carried out in six countries employing the same
questions, and that the results showed fairly consistent
results with regard to the absence of a peer influence path,
and rather consistent patterns of selection processes.
Additionally, SEM techniques were used to analyse the data.
Relations between latent constructs based on observed
variables were examined, thereby taking care of unreliability
in the measures used. This can be considered an advantage
over previous work.23

What are potential implications of our study? First, in line
with several other studies we conclude that a more
complicated smoking uptake pattern exists than suggested

by the social influence approach. We need to realise that not
all youngsters will take up smoking because of peer pressure
but that a substantial portion of adolescents choose to do so
themselves and consequently select their (smoking) friends.
This implies that smoking prevention programmes for these
youngsters should focus more thoroughly on developing an
attitude in favour of non-smoking by outlining more clearly
the advantages of non-smoking and the disadvantages of
smoking. It is also conceivable that these youngsters have
developed a positive attitude as the result of the influences of
smoking adults, smoking peers, and the advertisements of
the tobacco industry.46 More research is needed to identify
this particular group of youngsters that develop a pro-
smoking attitude and how we can approach them by means
other than programmes aimed at coping with peer pressures
alone. Hence, social inoculation programmes alone may not
suffice and smoking prevention methods may need a stronger
emphasis on reinforcing non-smoking attitudes than resis-
tance to peer pressure for this particular group.41 Second, our
results and other studies suggest that parental behaviours are
still important for this age group,21 47–49 although our study
also suggests that the parental effect was not significant in all
countries. Hence, studies analysing peer influences also need
to include assessments of parental influences, since they have
been found to be as least as important as peer influences in
some countries for this age group.31 More research is also
needed to identify how parental behaviours exert their
influence and whether they remain important during
adolescence for older age groups. Moreover, studies suggest
different mechanisms, such as parenting styles and parenting
practices.21 47–49 The lack of evidence based effective parenting
practices stimulating smoking prevention indicates a clear
need for more research in this area. Since our data support
earlier evidence suggesting the impact of parental smoking,
future smoking prevention research needs to include effective
modules that stimulate smoking parents to quit smoking.
Moreover, studies analysing reciprocal relationships are
needed as well.16 29 30 Third, the strongest relationship
between T1 factors and adolescent smoking at T2 was found
for previous adolescent behaviour. Hence, prevention inter-
ventions that focus on keeping the adolescent from starting
smoking are vital. These programmes need to be tailored to
the individual needs of the adolescent, since some youngsters
may be in need of inoculation training, others may need
feedback on attitude beliefs, and others may need self-
efficacy enhancing information. The results of two Dutch

What this paper adds

Peer smoking behaviour is regarded as one of the most
crucial factors for smoking onset in adolescence. One
alternative explanation postulates the importance of selection
processes implying that an (smoking) adolescent selects
(smoking) friends. Furthermore, the influence of parents may
be stronger in adolescence than initially considered. Our
longitudinal study showed for adolescents of 12 or 13 years
of age in six European studies that in only one country a
significant path was found between friends’ smoking status
and adolescent smoking status one year later. Strong support
on the other hand was found for the selection paradigm,
suggesting that adolescents choose friends with similar
smoking behaviour. Support for the impact of parents on
adolescent behaviour and the choice of friends was also
found. This study thus adds to the growing evidence
suggesting alternative explanations for smoking onset and,
consequently, points to the need for improved smoking
prevention approaches.
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tailored programmes for youngsters suggest the possibility of
computer tailored interventions for primary and secondary
school children.50 51 Lastly, the fact that the effect sizes of our
social indicators are modest suggests that anti-tobacco
policies concerning price, availability and advertisements
remain an essential tool within a comprehensive tobacco
control policy.

ACKNOWLEDGEMENTS
The study is supported by a grant from the European Commission
(96/I.T./13-B96 Soc96201157). Ethical approval was obtained from
the research institute Caphri, Maastricht University. We thank the
national project managers in the participating countries, Carles Ariza,
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