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Abstract The purpose of the present study was to exam-
ine the direct and indirect effects (through peer contacts) of
parental knowledge on adolescents’ delinquent and aggres-
sive problem behavior, using latent growth curve modeling.
A sample of 457 13- to 14-year old adolescents at first mea-
surement wave (M = 13.27; SD = 0.45 years) filled out ques-
tionnaires about their parents, peers, and problem behavior
three times with 1-year intervals in between. Regarding ini-
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tial levels of behavior, both direct and indirect effects of
parental knowledge were found on aggressive as well as on
delinquent behavior. When the rate of change in behaviors
was considered, only direct effects were found for both types
of problem behavior, whereas indirect effects were absent.
Gender differences were also found, with stronger effects of
parenting on both aggressive and delinquent problem behav-
ior for boys and stronger effects of peer contacts on aggres-
sive behavior for girls. The present study shows that different
behaviors of the externalizing spectrum have different tra-
jectories and diverse relations with parenting and should not
be treated as identical.

Keywords Externalizing problems . Parents . Peers .

Latent growth curve modeling . Indirect effects

A body of research shows that the family plays an important
role in the development of adolescent problem behavior (e.g.,
L’Abate, 1998; O’Donnell et al., 1995). It seems that family
factors that are most proximal to the child, i.e. factors related
to parenting and the parent-child interaction, are especially
relevant for the development of pathology (Deković et al.,
2003; Patterson et al., 1992). A significant aspect of parent-
ing and the parent-child relationship is parental knowledge of
adolescent’s whereabouts, activities, and companions (Kerr
and Stattin, 2000; Patterson, et al., 1992). Although parental
knowledge is often conceptualized as an aspect of parental
control, other studies also found high associations between
parental knowledge and the quality of the parent-child re-
lationship (Dishion and McMahon, 1998; Patterson et al.,
1992). Dishion and McMahon (1998) have even conceptu-
alized a ‘parenting triad’ where motivation, parental mon-
itoring, and behavioral management are embedded within
the parent-child relationship. Overall, several studies have
shown that higher levels of parental knowledge are related to
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lower levels of externalizing problem behavior (e.g., Fletcher
et al., 1995; Jacobson and Crockett, 2000).

As the child matures, influence of parents on problem be-
havior is supplemented with influence of peers. It is often as-
sumed that the association with deviant peers affects adoles-
cent problem behavior (Berndt and Keefe, 1995). Research
findings showed that adolescents who are involved with de-
viant peers exhibit more norm-breaking behavior (Brendgen
et al., 2000), more substance use (Aseltine, 1995), more
school problems (Berndt and Keefe, 1995), and more antiso-
cial behavior in general (Patterson et al., 1992). One of the
explanations for these findings is that deviant peers provide
opportunities to engage in antisocial behavior and supply
the adolescents with attitudes, motivation, and rationaliza-
tion for supporting such behavior (Dishion et al., 1995). In
addition, exposure to deviant peers may foster antisocial be-
havior through positive reinforcement and through modeling
of new types of problem behavior.

Though the effects of parents and peers on adolescent
problem behavior are well-established, a more important is-
sue is how these two social worlds are intertwined. Several
theories have considered the combined effects of parents and
peers. Hirshi (1969) stated in 1969 in his social control the-
ory that social bonds to both parents and peers are important
for the development of problem behavior: when attachment
to parents and commitment to peers is low, the adolescent
will show higher levels of problem behavior. Somewhat later,
the coercion theory was developed by Patterson (1982). The
general premise of this theory suggests that problem be-
haviors are learned through reinforcing events in the social
environment. Negative reinforcement of the child’s negative
behavior by the parent predicts deviant peer affiliation dur-
ing adolescence, which subsequently leads to increasing lev-
els of problem behavior. Research findings up to now seem
to support a model of parental and peer influence presum-
ing that a negative, conflicting parent-adolescent relationship
contributes to adolescents’ problem behavior directly as well
as indirectly through deviant peer associations (Lahey et al.,
1999). Adolescents from families with low levels of cohesion
and closeness (Werner and Silbereisen, 2002), low quality of
relations (Deković et al., 2004), low levels of responsiveness
(Weaver and Prelow, 2005), or low levels of autonomy and
warmth (Goldstein et al., 2005) tend to associate with deviant
peers, which in turn predicts increases in adolescents’ prob-
lem behavior. Findings from these studies suggest that the
quality of parenting predicts the level of exposure to peers:
low quality of parenting leads to high exposure to peers
(Urberg et al., 2003). A possible mechanism is that negative
parenting behaviors may lead adolescents to invest more time
and attention in their peer relationships (Engels et al., 2002)
and may make adolescents more susceptible to the influence
of peers (Svensson, 2003), which consequently, may lead to
more participation in delinquent or aggressive behaviors.

Whereas the above-mentioned research seems to indicate
that contact with peers mediates the relation between parent-
ing and adolescent problem behavior, the bulk of research
has utilized cross-sectional data. Even when longitudinal
designs are used, the focus is often on testing how certain
behaviors or constructs measured at an earlier time point
influence subsequent levels of problem behavior, without
considering changes over time (e.g., Prinzie et al., 2003;
Stouthamer-Loeber et al., 2002). However, parenting, peers,
and problem behavior are developing constructs and rela-
tions between over-time trajectories might shed more light
on the processes through which parents and peers are related
to the development of problem behavior. The present study
is aimed to advance research on parenting and peer effects on
problem behavior by taking a dynamic perspective in which
changes in these constructs are incorporated.

There are some recent studies that examined changes over
time but studied other variables or did not investigate me-
diator effects. Dishion et al. (2004), for example, found an
interaction-effect of changes in family management degrada-
tion and deviant peer involvement in predicting late adoles-
cent problem behavior. A study of Bray et al. (2003) exam-
ined longitudinal relationships between individuation, peer
alcohol use, and adolescent alcohol use and showed that in-
creasing levels of individuation relate to smaller increases
of adolescent alcohol use. We found only one study that
tested mediator effects and also considered changes over
time (Simons et al., 2001). In this study, quality of parent-
ing mediated the effects of childhood defiance on affiliation
with deviant peers and delinquency during adolescence. The
authors concluded that early oppositional behavior relates to
less effective parenting which, in turn, predicts an increase
in involvement with deviant peers and delinquent behavior.
As far as we know, no study has yet examined contact with
peers as a mediator of the effects of parenting on problem
behavior during early adolescence, while also taking into
account changes over time.

Furthermore, within cross-sectional studies, empirically
based multivariate studies have distinguished two types of
externalizing behavior problems: overtly aggressive behavior
and more covertly delinquent behavior (Frick et al., 1993).
Because relatively few longitudinal studies have made a dis-
tinction between different forms of externalizing behavior
(see e.g., Bongers et al., 2003; Stanger et al., 1997), little
is known about the normative co-development of aggressive
and delinquent behavior in the general population (Prinzie
et al., in press). The differentiation of externalizing behavior
in these two domains enables one to study different develop-
mental patterns for different domains of externalizing behav-
ior. Moreover, distinguishing different domains of external-
izing behaviors allows the study of different developmental
pathways. For example, studies by Loeber and colleagues
(e.g., Loeber et al., 1993) give evidence for three different
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pathways of externalizing behavior problems in males that
predict different outcomes. Recently, Barnow et al. (2005)
found different correlates for aggressive and delinquent be-
haviors in adolescents.

With regard to developmental trends, findings are not un-
ambiguous. Stanger et al. (1997) found that the aggressive
syndrome was more stable over time than the delinquent
syndrome. Using repeated measures analysis of variance
(ANOVA) of data from 7 cohorts of Dutch children, they
reported that aggression declined steadily from about age 4
on, whereas delinquency declined slightly from age 4 until
age 10 and then started to increase again, reaching a peak at
about age 17. On both delinquent and aggressive behaviors,
girls scored lower than boys.

Bongers et al. (2003) showed a declining trajectory of
mother-reported aggressive behavior over time for both boys
and girls. However, aggressive behaviors decreased at a much
faster rate with age in boys than in girls with nearly no gen-
der difference left at age 18. Children with a lower initial
value on aggressive behavior changed at a faster rate than
did children with a higher initial level. Delinquent behav-
ior showed a curvilinear developmental trajectory peaking at
age 11 years, with boys showing more delinquent behaviors
than girls. Children with a lower initial score had a greater
quadratic change than did children with a higher initial value
on delinquent behavior. In a review of Loeber et al. (1991)
it appears that most symptoms of oppositional defiant dis-
order are common by at least age 4–5 years and then, in
most children, decline in prevalence with increasing age. In
contrast, other studies reported that the trajectories of boys’
externalizing behaviors tend to increase or remain fairly sta-
ble through the period from kindergarten to seventh grade
(see e.g., Loeber et al., 1993).

Purpose of the study

The main purpose of the study is to examine parenting and
peer effects on adolescent problem behavior. More specifi-
cally, direct and indirect effects (through contact with peers)
of parental knowledge on delinquent and aggressive behav-
ior are investigated. Use will be made of a latent growth
modeling (LGM) approach that takes into account both fac-
tor means and variances. This combination of individual and
group level of analysis is an important advantage of the LGM
procedure compared to for instance ANOVA-analyses that
focus only on the factor means. The possibility of examin-
ing changes in constructs over time can advance research
on parenting and peer effects on problem behavior. We ex-
pect direct as well as indirect effects of parental knowledge
on adolescent problem behavior when initial levels of be-
havior (Time 1) are taken into account. However, it is still
unclear from the literature whether this pattern is similar
when changes in behaviors over time are considered.

Further, we expect some differences for delinquent and ag-
gressive behavior. As is previously mentioned, several stud-
ies show different developmental trends and it can thus be
expected that trajectories of both problem behaviors differ
from each other. Also, it has been suggested that genetic and
biological influences might be stronger for aggressive behav-
ior than for delinquent behavior (Lahey et al., 1999; Loeber
et al., 2000). Based on these studies, we expect that parent-
child relationships and peer factors emerge as weaker pre-
dictors of aggressive behavior, as compared to delinquency.

Finally, studies of externalizing problem behavior almost
exclusively focus on males and were often conducted with
selected samples: adolescents who live in high-risk neighbor-
hoods, youth offenders or clinical samples (Gorman-Smith
et al., 1996; Nagin and Tremblay, 1999). The present study
extends previous work by examining delinquent and aggres-
sive behaviors in a community sample, including adolescents
of both genders.

Method

Sample and procedure

Three secondary schools in the Netherlands participated in
the study, located in medium- to large-sized municipalities.
After schools agreed to participate, passive informed consent
was obtained from the parents. The letters, containing infor-
mation about the date and nature of the study, were handed
out to all 8th Grade adolescents to take home to their parents.
Parents were given the opportunity to send the letter back,
indicating that they refused to let their child participate in the
study. Less than 1% of the adolescents in each of the target
schools were not allowed to participate.

The schools were visited three times, with one-year in-
tervals between visits. At Time 1 the sample consisted of
650 adolescents between 12 and 15 years old (M = 13.36;
SD = 0.55 years). Adolescents completed a battery of ques-
tionnaires during regular school hours. At Time 2, the schools
were visited again and questionnaires (and a postage paid re-
ply envelope) were sent to the homes of the adolescents who
had left school or could not be reached at school (due to
sickness or truancy). Nonresponders were called at home to
ask whether they could fill out the questionnaire and send
it back. A total of 563 adolescents participated again at this
measurement wave. The same procedure was repeated at
Time 3 and 503 adolescents were able to fill out the ques-
tionnaires. A total of 474 adolescents provided data on all
three measurement waves. Because various ages can have
distinct age/crime curves that might get lost in the aggregate
data (Lauritsen, 1998; Piquero et al., 2002) and because not
all ages were equally represented in the sample, we excluded
the 12- (N = 5) and 15-year-olds (N = 12) from the analyses,
resulting in a more homogeneous sample of 457 13- and
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Table 1 Intercorrelations, means, standard deviations, and alphas among problem behaviors, parental knowledge, and contact with peers at Time
1, Time 2 and Time 3

1 2 3 4 5 6 7 8 9 10 11 12

1. Delinquent Behavior T1 –
2. Delinquent Behavior T2 .51∗∗ –
3. Delinquent Behavior T3 .51∗∗ .58∗∗ –
4. Aggressive Behavior T1 .58∗∗ .40∗∗ .43∗∗ –
5. Aggressive Behavior T2 .34∗∗ .64∗∗ .46∗∗ .61∗∗ –
6. Aggressive Behavior T3 .32∗∗ .38∗∗ .64∗∗ .56∗∗ .64∗∗ –
7. Parental Knowledge T1 − .27∗∗ − .23∗∗ − .27∗∗ − .18∗∗ − .19∗∗ − .22∗∗ –
8. Parental Knowledge T2 − .16∗∗ − .32∗∗ − .31∗∗ − .14∗∗ − .26∗∗ − .27∗∗ .62∗∗ –
9. Parental Knowledge T3 − .17∗∗ − .23∗∗ − .34∗∗ − .14∗∗ − .17∗∗ − .26∗∗ .58∗∗ .69∗∗ –
10. Peer Contacts T1 .28∗∗ .19∗∗ .23∗∗ .16∗∗ .14∗∗ .14∗∗ −.16∗∗ −.04 .02 –
11. Peer Contacts T2 .22∗∗ .21∗∗ .28∗∗ .08∗ .08∗ .13∗∗ −.13∗∗ −.11∗∗ −.08 .67∗∗ –
12. Peer Contacts T3 .12∗∗ .17∗∗ .24∗∗ .04 .10∗ .14∗∗ −.10∗ −.10∗ −.08 .56∗∗ .72∗∗ –
Mean .33 .36 .39 .42 .39 .36 2.95 2.79 2.78 3.35 3.45 3.65
Standard Deviation .23 .24 .26 .26 .25 .26 .57 .55 .61 .91 .90 .87
Alpha .64 .69 .71 .82 .82 .84 .88 .88 .91 .60 .71 .71

∗p < .05; ∗∗p < .01.

14-year-old adolescents at Time 1 (M age = 13.27;
SD = 0.45 years). Subsequent analyses are based on this sub-
sample.1 Because listwise- and pairwise deletion can result
in biased parameter estimates due to nonrandom attrition
(Arbuckle, 1996), missing data (less than 5%) of the 457
youth is imputed using the multiple imputation procedure
in LISREL 8.54 (Jöreskog and Sörbom, 1993). This proce-
dure uses iterations to impute missing values based on all
available data. Schafer and Graham (2002) recommend this
procedure as being a highly efficient way to use the available
data under the assumption that data are missing at random.

The 193 adolescents that were lost to follow up (or ex-
cluded from the analyses) – in particular the adolescents who
only participated once – were significantly more likely to be
delinquent (F = 8.787; p < .001) and to perceive lower levels
of parental knowledge (F = 6.817; p < .01) than the group
of 457 adolescents that were retained in the present study.
Attrition of problematic youth is also a pattern that is often
found in other studies on problem behavior (e.g., Aseltine,
1995; Scaramella et al., 2002).

The subsample consisted of predominantly middleclass
white (Dutch) adolescents and there were slightly more girls
(N = 232) than boys (N = 225). In 74.6% of the cases (at
Time 1), the adolescent was living with both parents, 11.6%
with the mother alone, 1.8% with their father alone, 7.9%
with the mother and partner, 0.7% with the father and partner,
2.2% half the time with their mother and half the time with
their father, and 1.3% with someone other than their parents.

1 We investigated whether the growth models differed for 13- and 14-
year-olds. The findings indicated no significant differences between the
two age groups for any of the variables in the study. Given the smaller
age range in our sample of 457 adolescents, the rather small standard
deviation (0.45), and the fact that no significant differences were found
within the sample, we decided to study the sample as a whole.

Instruments

The internal consistencies (alphas), means, and standard
deviations of all measures at each wave are presented in
Table 1.

Problem behavior

The Youth Self-Report (YSR; Achenbach, 1991; Verhulst
et al., 1997) was used to obtain adolescent reports on their
own problem behavior. All items were rated on a 3-point
Likert scale where 0 indicates responses of “not true”, 1
“somewhat or sometimes true”, and 2 “very true or often
true”. Two scales will be used in the present manuscript,
including Delinquent Behavior (11 items: e.g., “I steal from
home”) and Aggressive Behavior (19 items: e.g., “I fight a
lot”).

Parental knowledge

Parental knowledge was assessed with an instrument that has
frequently been used in previous studies in the Netherlands
(e.g., Gerris et al., 1993; Deković, 1999). The 6-item scale
measures the extent to which parents know about the where-
abouts and daily activities of the adolescent. The adolescents
were asked to indicate on a 4-point Likert scale, ranging
from ‘almost nothing’ (1) to ‘almost everything’ (4), how
much their mother and father know about the adolescent’s
whereabouts after school, leisure time, who the adolescent’s
friends are, etc. Given the medium to high strength of as-
sociations between maternal and paternal scores (r = .68 at
Time 1, r = .57 at Time 2, and r = .60 at Time 3) in the fol-
lowing analyses maternal and paternal scores were averaged
to provide a parental score.
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Peer contact

To measure the extent to which adolescents have contacts
with their friends, the Degree of Peer Activity scale (Kan-
del and Davies, 1982) was used, consisting of 5 items. The
adolescents were asked to indicate on a 6-point Likert scale,
ranging from ‘never’ (1) to ‘every day’ (6), how often he/she
sees friends outside school, has a date, goes to parties, sports
with friends, and goes out with friends at night.

Plan of analyses

A Latent Growth Curve (LGC) modeling approach was used
to examine inter- and intra-individual changes of problem
behavior over time (Duncan et al., 1999) and to investigate
direct and indirect effects of changes in parental knowledge
over time on changes in adolescent problem behavior. The
LISREL 8.54 program was used for estimation of the models
(Jöreskog and Sörbom, 1993) with covariance matrices used
as input and maximum likelihood estimation method.2

In the first step of data analysis, we examined growth
models for each of the variables under study to identify the
statistical model that best describes growth. A two-factor
latent growth model was used. The first factor, the inter-
cept, represents the mean initial level of individuals of the
outcome variable at Time 1 (intercept mean) and individual
differences in the initial level (intercept variance). Since the
intercept is a constant for any given individual across time,
factor loadings were set at 1 for each wave. The second fac-
tor, the slope, describes the individuals’ rate of change over
time (slope mean) and differences between individuals in
rate of change (slope variance). Slope parameters represent
years 1, 2, and 3 respectively.

To test whether the data are best described by linear-
or nonlinear growth, two models were tested. In the linear
model, factor loadings for slope were fixed at values corre-
sponding to a linear time scale (0, 1, and 2). In the nonlinear
model, constraints on linear growth were relaxed. For identi-
fication of the model, at least two factor loadings on the slope

2 Although structural equation modeling has the advantage to model
and remove measurement error in growth parameters, we decided to
use scale scores instead of item-level data for the following reasons.
The first-order latent growth models that we use in our study have
also been used in a number of other studies to analyze change in for
example substance use (Duncan and Duncan, 1994), deviant behavior
(Willett and Sayer, 1994), and family functioning (Willett et al., 1991).
A first-order growth model becomes a problem when variable X is
a multiple measured variable (a composite of the same instrument
administered to for example youth, parents, and teachers). Hancock
et al. (2001) illustrate this in their article and show that a second-order
factor structure than becomes more appropriate. A second reason is
that our models with item-level data would lead to extremely complex
models and the number of parameters estimated will exceed current
recommendations for subject to parameter ratios.

factor must be fixed to two different values (Meredith and
Tisak, 1990). The first two factor loadings were fixed at 0 and
1, whereas the third factor loading was allowed to be freely
estimated. The factor loadings plotted against the observed
time metric suggest the shape of growth. In all models, the
error terms were constrained to be equal for each wave of
measurement.

It was further tested, using multigroup analyses, whether
the selected growth models (linear or nonlinear) differed
for boys and girls in the magnitudes of means, variances,
and—in the case of nonlinear growth—factor loadings. First,
all parameters were estimated separately within each group
(unconstrained model). Then parameters were constrained
to be identical for boys and girls (constrained model).

Model fit was evaluated using the chi-square likelihood
ratio statistic. Since this statistic is strongly dependent on
sample size and is influenced by the distribution of variables
and by model size, other fit indices were also included to
evaluate the fit of a model. Because the Root Mean Square
Error of Approximation (RMSEA) is sensitive to overfit,
that is, it begins to increase when too many paths have been
included (Rigdon, 1996), we used the Standardized Root
Mean Square Residual (SRMR: good model < .08) as rec-
ommended by Hu and Bentler (1999). We also included the
Non-Normed Fit Index (NNFI), and the Comparative Fit In-
dex (CFI) (good model > .95) (Hu and Bentler, 1999).

In the second step of data analysis, the best-fitting models
for each of the variables were used to test hypotheses about
direct and indirect effects of parental knowledge on adoles-
cent delinquent and aggressive behavior. Three latent growth
curves (for problem behavior, parenting, and peer contacts)
were included in one model. Level and change of parental
knowledge was related to level and change of problem be-
havior directly as well as indirectly through level and change
of peer contacts.

In the final step, multigroup analyses were performed. It
was tested whether direct and indirect effects of parenting
on delinquent and aggressive behavior differed for boys and
girls. When gender differences were found, we subsequently
compared individual path coefficients to pinpoint more pre-
cisely which parameters differed for boys and girls.

Results

Descriptive statistics

Intercorrelations among problem behaviors, parental knowl-
edge, and peer contacts across the three measurement waves
can be found in Table 1. Parental knowledge was nega-
tively related to delinquent and aggressive behavior on all
three waves, with somewhat stronger relations for delinquent
than for aggressive behavior. These differences were not
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Table 2 Fit indices for linear and nonlinear latent growth curve models of changes in problem behavior, parental knowledge, and peer
contacts

df χ2 p SRMR NNFI CFI

Individual growth models
Delinquent behavior—Lineara 3 0.361 .948 0.01 1.00 1.00
Delinquent behavior—Nonlinear 2 0.004 .998 0.00 1.00 1.00
Aggressive behavior—Linear 3 0.611 .894 0.01 1.00 1.00
Aggressive behavior—Nonlinear 2 0.492 .782 0.01 1.00 1.00
Knowledge—Linear 3 18.370 .000 0.03 0.97 0.97
Knowledge—Nonlinear 2 6.649 .036 0.04 0.98 0.99
Peer Contacts—Linear 3 13.243 .004 0.05 0.98 0.98
Peer Contacts—Nonlinear 2 13.105 .001 0.05 0.97 0.98
Growth models of direct and indirect effects on problem behaviorb

a. Delinquent behavior—Knowledge 29 64.139 .000 0.04 0.97 0.98
b. Aggressive behavior—Knowledge 29 57.606 .001 0.04 0.98 0.98

aBest-fitting models are italicized.
bThe models a and b correspond with the models a and b in Fig. 1.

significant however, as was tested with Fisher’s Z. In con-
trast, contact with peers was positively related to both types
of problem behavior, with somewhat stronger relations to
delinquent behavior (significant differences for three out of
nine correlations, tested with Fisher’s Z). Correlations be-
tween parental knowledge and peer contacts were low or not
significant. This seems to indicate that the amount of contact
with peers does not mediate the relation between parenting
and adolescent problem behavior. However, these correla-
tions say little about the amount of change over time in the
different variables and the effect that change of one variable
has on change on the other variable. Also, the means in Ta-
ble 1 were computed from observed scores and measurement
error may obscure the nature of the true growth trajectory.
Latent growth analysis models the true growth trajectory by
separating observed scores into a component describing true
growth and a component representing the stochastic effect
of measurement error.

Growth models

The upper part of Table 2 presents the fit indices for lin-
ear and nonlinear growth models of problem behaviors,
parental knowledge, and peer contacts. We also tested
for gender differences in the selected growth models (not

in the table) but found that the models in which the
means, variances, and path loadings were constrained to
be equal for boys and girls did not significantly differ
from the models where parameters were estimated freely.
This means that the growth models were equal across
gender.

For delinquent behavior, the linear growth model pro-
duced an adequate fit. The nonlinear model, in which the
third factor loading on the slope factor was estimated freely,
did not show a significantly better fit (�χ2 = 0.357, �df = 1,
p = 0.55). This means that delinquent behavior increased
over time (mean slope = 0.028; see also Table 3). Regarding
aggressive behavior the nonlinear model also did not pro-
vide a better fit than the linear model (�χ2 = 0.119, �df = 1,
p = 0.73). In contrast with delinquent behavior, aggressive
behavior decreased over time (mean slope = − 0.031). The
covariance between the intercept and slope factors for both
delinquent and aggressive behavior was not significant, indi-
cating that adolescents who start at the higher end of delin-
quent/aggressive behavior do not increase/decrease more
rapidly than adolescents starting at the lower end of delin-
quent/aggressive behavior. This means that the initial levels
are not related to the rate of change over time.

The linear model for parental knowledge showed a sig-
nificantly worse fit (�χ2 = 11.721, �df = 1, p < .001) than

Table 3 Parameter estimates for latent growth curve models of problem behavior, parental knowledge, and peer contacts

Delinquency Aggression Knowledge Peer Contacts

Intercept: Mean 0.331∗∗∗ 0.422∗∗∗ 2.933∗∗∗ 3.335∗∗∗

Variance 0.026∗∗∗ 0.044∗∗∗ 0.223∗∗∗ 0.624∗∗∗

Slope: Mean 0.028∗∗∗ −0.031∗∗∗ −0.127∗∗∗ 0.149∗∗∗

Variance 0.001 0.004∗∗ 0.051∗∗ 0.063∗∗∗

Covariance intercept—slope −0.002 −0.003 −0.023 −0.073∗∗∗

∗∗p < .01; ∗∗∗p < .001.
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the nonlinear model. Overall, parental knowledge declined
(mean slope = − 0.127) from Time 1 to Time 2 and from
then remained relatively stable (estimated factor loading of
1.23 compared to 2). The covariance between the intercept
and slope factors was negative but not significant: adoles-
cents who perceive higher initial levels of parental knowl-
edge do not tend to perceive a slower decrease in parental
knowledge over time.

Finally, contacts with peers followed a linear pattern. The
nonlinear model was not significantly better than the lin-
ear model (�χ2 = 0.138, �df = 1, p = .71) and was there-
fore rejected. Contacts with peers increased over time (mean
slope = 0.147). It was found that initial levels of contact
with peers was related to the rate of change: adolescent with
higher initial levels of contact with peers tend to have slower
increases in contact with peers over time.

All parameter estimates for the best-fitting growth mod-
els of the different constructs are presented in Table 3. All
intercept and slope variances were significant (except for the
slope variance of delinquent behavior) which indicates that
there were interindividual differences in initial status and in
changes over time. This also provided justification for in-
cluding predictor variables to explain this variation (Byrne
and Crombie, 2003).

Predicting problem behavior

The best fitting models were used to examine direct and indi-
rect effects of changes in parental knowledge on changes in
problem behavior. Two models were tested (see Fig. 1): The
model with direct and indirect effects (through peer contact)
of parental knowledge was tested separately for delinquent
(panel a) and aggressive (panel b) behavior. We started out
with models in which all paths between intercepts and slopes
were estimated. Intercept – Slope paths between the three in-
dividual growth models proved to be nonsignificant (for both
delinquent and aggressive behavior) and therefore, for par-
simony reasons, less complex models were analyzed (the
covariances between the intercept and slope factors within
individual growth models, however, were retained).3,4

3 We investigated mediation effects by testing an unmediated model
(a model with paths only from parental knowledge to problem behav-
ior) and compared this model with a mediated model (where we also
estimated paths from parental knowledge to peer contacts and from
peer contacts to problem behavior). The mediated model provided a
significantly better fit than the unmediated model (delinquent behavior:
�χ2 = 60.87, �df = 4, p < .001; aggressive behavior: �χ2 = 26.67,
�df = 4, p < .001). However, the path coefficients between parental
knowledge and problem behavior remained approximately equal in
both models.
4 We also tested the possibility that parental knowledge mediates the re-
lationship between peer contact and problem behavior. It appeared that

For both models, the fit was acceptable (see the lower
part of Table 2 for fit indices). As can be seen in Fig. 1,
the coefficients between the different intercepts in the two
models (a and b) were all significant. This indicates that
the initial status (Time 1) of parental knowledge has direct
negative effects on both types of problem behaviors: the
less parents are perceived to know about the adolescents’
whereabouts, the more problem behavior adolescents show.
Indirect effects regarding initial status were also significant.
Low levels of perceived parental knowledge related to higher
levels of peer contacts, which in turn were related to higher
initial levels of problem behavior. Effects of initial levels of
parental knowledge and peer contacts together accounted for
32% of the variance in initial level of delinquent behavior
and accounted for somewhat less (12%) of the variance for
aggressive behavior. This indicates that parental knowledge
and peer contacts seem to be more important in predicting
delinquent behavior than aggressive behavior, at least for
initial levels.

The results regarding the effects for changes (slopes) in
parenting and peer contacts over time on adolescent prob-
lem behavior showed a direct effect of changes in parental
knowledge on changes in problem behavior over time. De-
creasing levels of parental knowledge relate to increasing
levels of delinquent behavior and decreasing levels of ag-
gressive behavior. In contrast to findings for initial levels
of behaviors, indirect effects were absent. Although de-
creasing levels of parental knowledge affect increasing lev-
els of contact with peers, no relations were found between
changes in contact with peers and changes in delinquent or
aggressive behavior. The proportion of explained variance
for delinquent behavior (slope factor) was 56% and the pro-
portion explained variance for aggressive behavior (slope
factor) was 24%. These proportions of explained variance of
the slope factors seemed to be somewhat larger compared
to the intercept factors. Again, changes in parental knowl-
edge and peer contacts seem to be more strongly related to
changes in delinquent behavior than to changes in aggressive
behavior.

the fit indices of both models (the model where peer contact mediates
the relationship between parental knowledge and problem behavior and
the model where parental knowledge mediates the relationship between
peer contact and problem behavior) were approximately the same. Path
coefficients were also identical, except for the path between parental
knowledge and contact with peers. The model in which peer contact
mediated the relation between parental knowledge and problem be-
havior showed higher path coefficients ( − .22 for delinquent behavior
and − .24 for aggressive behavior) than the model in which parental
knowledge mediated the relation between peer contacts and problem
behavior ( − .10 for both delinquent and aggressive behavior), suggest-
ing higher effects of parental knowledge on peer contacts than vice
versa.
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Fig. 1 Latent growth curve
models of direct and indirect
(via Peer contacts) effects of
changes in parental knowledge
on changes in adolescent
problem behavior (PB). (a)
Effects of parental knowledge
and peer contacts on adolescent
delinquent behavior; and (b)
effects of parental knowledge
and peer contacts on adolescent
aggressive behavior. ∗p < .05;
∗∗p < .01; ∗∗∗p < .001

Multigroup analyses: Boys versus girls

The models that were tested so far included a sample
of both boys and girls. To test for gender differences in
magnitudes of the path coefficients between the intercepts
and slopes we conducted multigroup analyses. First, the

path coefficients between the intercepts and slopes (β)
were estimated separately within each group (unconstrained
model). Then these path coefficients were set equal for both
genders (constrained model).

Differences between boys and girls were found in both
models. For delinquent behavior, the constrained model
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(χ2 (80) = 160.58, p < .000; SRMR = .06; NNFI = .96
CFI = .96 differed significantly (�χ2 = 25.69, �df = 6,
p < .001) from the unconstrained model (χ2 (74) = 134.89,
p < .000; SRMR = .05; NNFI = .97; CFI = .97). The same
holds for aggressive behavior: the constrained model
(χ2 (80) = 149.60, p < .000; SRMR = .06; NNFI = .97;
CFI = .96) and the unconstrained model (χ2 (74) = 121.17,
p < .000; SRMR = .06; NNFI = .98; CFI = .97) were sig-
nificantly different (�χ2 = 28.43, �df = 6, p < .001), indi-
cating gender differences. To check more precisely which of
the path coefficients were significantly different for boys and
girls, path coefficients were released one by one and the sub-
sequent models were compared with the constrained model.
In both models for delinquent and aggressive behavior it
appeared that changes in parental knowledge were related
to increasing levels of contact with peers for boys (del. be-
havior: − .84; p < .001; agg. behavior: − .76; p < .001) but
not for girls (del. behavior: − .09; p > .05; agg. behavior:
− .08; p > .05). These models, in which path coefficients be-
tween the slope of parental knowledge and the slope of con-
tact with peers were estimated freely, differed significantly
from the constrained model where these path coefficients
were constrained to be equal (del. behavior: �χ2 = 15.456,
�df = 1, p < .001; agg. behavior: �χ2 = 17.661, �df = 1,
p < .001). Furthermore, the initial level of contact with peers
was related to the initial level of aggressive behavior for
girls (.06; p < .01) but not for boys (.03; p > .05): higher
levels of contact with peers were associated with higher lev-
els of aggressive behavior for girls (�χ2 = 9.615, �df = 1,
p < .005).

Discussion

The present study investigated the direct and indirect ef-
fects (through peer contacts) of parental knowledge on ado-
lescents’ delinquent and aggressive problem behavior. We
used a latent growth curve modeling approach and findings
showed direct as well as indirect effects for both types of
problem behaviors. Notable differences were found when
initial levels of behaviors versus changes in behaviors were
considered, which will now be discussed.

Looking at the results concerning the initial level of be-
haviors it appeared that parental knowledge showed a direct
negative effect on delinquent and aggressive behavior, con-
sistent with the existing literature: the less parents know
about the whereabouts of the adolescent, the more problem
behavior the adolescent shows (Fletcher et al., 1995; Jacob-
son and Crockett, 2000). These findings also seem to provide
some support for the social control theory of Hirschi (1969):
low social bonds with parents leads to more problem behav-
ior. In addition, linkages between the parent and peer context
were demonstrated, indicating combined effects of parental

knowledge and peer contacts on problem behavior. These in-
terrelated effects were already described by the coercion the-
ory of Patterson (1982) and previous research findings have
also shown these effects: adolescents from families with neg-
ative parent-adolescent relationships tend to associate with
deviant peers, which in turn predicts increases in problem be-
havior (Deković et al., 2004; Goldstein et al., 2005; Weaver
and Prelow, 2005; Werner and Silbereisen, 2002). This pro-
vides some support for the possibility that low quality of
the parent-child relationship may lead adolescents to invest
more time and effort in their peer relationships and may make
them more susceptible to the influence of peers (e.g., Engels
et al., 2002; Svensson, 2003). This, in consequence, may
lead to more participation in different forms of externalizing
behaviors.

When changes of behaviors over time were considered, we
found the following results. First, it appeared that delinquent
behavior increased over time, whereas aggressive behavior
decreased over time. Previous studies also showed declining
trajectories of aggression over time (Bongers et al., 2003;
Loeber et al., 1991). Regarding delinquent behavior, several
studies have found that this behavior increases over time or
remains stable, depending on the age group studied (Bonger
et al., 2003; Loeber et al., 1993; Stanger et al., 1997). It seems
that during the period of early to mid-adolescence, delin-
quent behavior increases over time (Stanger et al., 1997),
so the findings of the present study follow the expected
direction.

Second, whereas direct effects of parental knowledge
were found for both delinquent and aggressive behavior,
it seems that decreases in perceived parental knowledge
over time lead to increasing levels of self reported delin-
quent behavior, but to decreasing levels of self-reported
aggressive behavior. Apparently, parental knowledge has
more negative consequences for delinquency than for ag-
gressiveness over time. Previous studies have also shown
that parental knowledge relates to higher levels of delin-
quent behavior, antisocial behavior, and drug use (e.g., Laird
et al., 2003; Stattin and Kerr, 2000). Less is known, how-
ever, about the relation between parental knowledge and ag-
gressive behavior. The findings of our study suggest that
decreasing levels of parental knowledge relate to a slower
decrease of aggression which thus seems to indicate that
low levels of parental knowledge counteracts the normal
decline of aggressiveness that has previously been found
(Bongers et al., 2003; Loeber et al., 1991). It seems im-
portant for future studies to examine this relation in more
detail.

Third, although indirect effects were found for both types
of problem behavior at the intercept level, these effects were
absent when changes in behaviors over time were consid-
ered. Strong effects were found, however, for the relationship
between parental knowledge and peer contacts. Thus, while
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decreasing levels of parental knowledge were important for
the level of contact with peers over time, increasing levels of
contact with peers was not an important factor for changes in
problem behavior. It might be that mere exposure to peers is
an important factor for the development of problem behavior
in early adolescence, but when adolescents grow older, other
factors within the peer relationship become more important,
like the quality of relation (Berndt, 2002) or group identifica-
tion (Kiesner et al., 2002). It is shown for example that when
identification with a group is strong, the group has a stronger
influence on the individual (Kiesner et al., 2002). Another
explanation for the absence of peer effects might be that it is
unclear whether peers socialize a youth to develop problem
behavior of whether a youth with a predisposition to problem
behavior seeks out more deviant friends (Ennett and Bauman,
1994). This issue of selection versus socialization effects
is important to consider in future studies on peer effects. In
conclusion, while the indirect effects at the intercept level
were in concordance with our postulated hypothesis and the
existing literature, when changes over time were considered
the findings were contrary to our expectations regarding peer
effects.

In general, findings seem to imply that parental knowl-
edge and—to a lesser extent—contact with peers emerge
as stronger predictors for delinquent behavior than for ag-
gressive behavior. The fact that the percentages explained
variance at both the intercept and slope level were higher for
delinquent behavior than for aggressive behavior corrobo-
rates this implication. A possible explanation is that aggres-
sive behavior might be more strongly influenced by genetic
and biological factors, whereas delinquent behavior is more
related to parent-child relationships and peer factors (Lahey
et al., 1999; Loeber et al., 2000). A recent study for example
shows that peer deviance is more tightly linked to delin-
quent behavior than to aggressive behavior (Barnow et al.,
2005). When delinquent behaviors are regarded as positive in
the group, processes like group pressure and peer modeling
might explain the increases of delinquent problem behavior
in the individual group member. More studies are needed to
further investigate the different correlates of delinquent and
aggressive problem behavior.

Finally, it turned out that decreasing levels of parental
knowledge were related to increasing levels of contact with
peers for boys but not for girls. This finding can partially be
explained by the fact that parental knowledge is generally
greater for girls than for boys (Pettit et al., 2001; Smetana
and Daddis, 2002). Girls are often closer and more intimate
with their parents and appear more likely to share informa-
tion about their whereabouts and daily activities voluntarily
than do boys (Field et al., 1995; Waizenhofer et al., 2004). A
second explanation might be that boys’ friendships are more
often embedded within a larger group context, whereas girls’
friendships occur in isolation (e.g., Benenson and Christakos,

2003). Boys may therefore be more easily exposed to contact
with peers than girls, especially when parental knowledge
of their whereabouts is low or decreasing. Another gender
difference was, but only for initial levels of behavior, that
contact with peers related to higher levels of aggressive be-
havior for girls but not for boys. Girls generally experience
higher levels of intimacy and emotional closeness with peers
than boys (Johnson, 2004; Moffitt et al., 2001). This gener-
ally leads to more openness in their feelings towards their
friends and it might be, in consequence, that they also show
more (relational) aggression.

There are some limitations worth noticing. A first limi-
tation is that all measures of the present study are derived
from adolescents’ self-reports, which might lead to shared
method variance bias. However, there are several strong ar-
guments for using self-reports. Since parental knowledge of
adolescents’ whereabouts and activities primarily depends
on the information the adolescent discloses towards parents,
the adolescent is a most valid source of information on the
level of knowledge their parents have. Studies have further
demonstrated that measures based on adolescent reports con-
cerning how they perceive their parents’ behavior are not in-
herently less valuable than more objective measures (Stein-
berg et al., 1994; Chen et al., 1998). The level of contact with
peers is difficult to determine without asking the adolescent
him/herself, since most contact with peers usually happens
outside of direct adult supervision (Laird et al., 1999). Re-
garding self-reports of problem behavior, it has been shown
that adolescents report more externalizing problem behav-
ior about themselves than their parents or teachers about
them (Verhulst and van der Ende, 1992; Youngstrom et al.,
2000).

A second limitation considers the attrition group. This
group scored higher on delinquent behavior and perceived
lower levels of parental knowledge than the group of adoles-
cents on which the analyses were based. Attrition of prob-
lematic youth has also been a problem in other research:
’dropouts’ scored lower on nurturant and involved parent-
ing (Scaramella et al., 2002) and higher on externalizing
problem behavior (Aseltine, 1995). Thus, the most seri-
ously troubled youth are underrepresented in the analyses,
which might have resulted in weaker associations due to
less variance and in decreasing the generalizability of the
findings.

A third limitations concerns the fact that only three data
points were available. Although we tested the possibility of
nonlinearity by freeing the final data point, a quadratic tra-
jectory could not be tested (minimum of four data points).
Also, because we found nonlinear growth for parental knowl-
edge, interpretations regarding changes in parental knowl-
edge on changes in the other variables has limitations: re-
lations between trajectories only apply to the linear part
of the model. As a consequence, findings regarding these
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relationships should be read with caution. A final limitation
concerns the sample that was studied, which consisted of
predominantly middleclass white (Dutch) adolescents. Find-
ings of the present study can therefore not be generalized
to other social classes or ethnic groups. Future research is
needed to conduct similar studies in different populations
of youths.

Despite these limitations, the present study extends previ-
ous studies not only by including direct and indirect effects
of parental knowledge on adolescent problem behavior but
also by including changes in these behaviors and how these
changes relate to each other. Using a latent growth modeling
approach, trajectories were studied that shed more light on
the linkages between different contexts and behaviors over
time. Furthermore, findings suggest that it is important to
treat different forms of externalizing problem behavior as
separate constructs, since they have different trajectories
and relationships, particularly with parenting. In addition,
our findings elaborate on previous studies that primarily
focused on males in high-risk samples since the focus of
the present study was on both genders from a community
sample. Overall, the results of the present study provide new
insights with respect to the existing literature and suggest
new ways of looking at relations between parents, peers,
and problem behavior.
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