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Abstract Both structural (i.e., SES, familial psychopa-

thology, family composition) and dynamic (i.e., parental

warmth and rejection) family characteristics have been

associated with aggressive and depressive problem devel-

opment. However, it is unclear to what extent (changes in)

dynamic family characteristics have an independent effect

on problem development while accounting for stable

family characteristics and comorbid problem development.

This issue was addressed by studying problem develop-

ment in a large community sample (N = 2,230; age 10–20)

of adolescents using Linear Mixed models. Paternal and

maternal warmth and rejection were assessed via the Egna

Minnen Beträffande Uppfostran for Children (EMBU-C).

Aggressive and depressive problems were assessed via

subscales of the Youth/Adult Self-Report. Results showed

that dynamic family characteristics independently affected

the development of aggressive problems. Moreover,

maternal rejection in preadolescence and increases in

paternal rejection were associated with aggressive

problems, whereas decreases in maternal rejection were

associated with decreases in depressive problems over

time. Paternal and maternal warmth in preadolescence was

associated with fewer depressive problems during adoles-

cence. Moreover, increases in paternal warmth were asso-

ciated with fewer depressive problems over time.

Aggressive problems were a stable predictor of depressive

problems over time. Finally, those who increased in

depressive problems became more aggressive during ado-

lescence, whereas those who decreased in depressive

problems became also less aggressive. Besides the effect of

comorbid problems, problem development is to a large

extent due to dynamic family characteristics, and in par-

ticular to changes in parental rejection, which leaves much

room for parenting-based interventions.

Keywords Internalizing � Externalizing �
Adolescence � Development � Parenting

Introduction

Parenting has a crucial impact on the development of chil-

dren and adolescents’ emotional and behavioral problems [1,

2]. Positive parenting practices, such as parental warmth,

have been associated with fewer aggressive and depressive

problems in children [3]. However, negative parenting

practices, such as parental rejection, thwart the universal

need to belong [4, 5]. As such, rejection experienced early in

life is crucial in shaping future behavior and interactions

with others [6]. Not surprisingly, parental rejection has been

associated with aggressive and depressive problems [7–10].

Longitudinal evidence is somewhat scarcer but showed that

parenting factors (e.g., harsh discipline) in childhood pre-

dicted both internalizing and externalizing problems [2].
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Likewise, in a sample of adolescents, Branje and colleagues

[11] reported that a bad parent–child relationship quality

(including measures of rejection and neglect) predicted

depressive problems 2 years later.

Despite the abundance of studies examining the rela-

tionship between parenting and the development of

aggressive and depressive problems, there are still several

shortcomings in previous studies. First, the role of par-

enting behaviors should be seen in light of certain struc-

tural family characteristics that can have long-lasting and

large effects on development [12, 13], and which may seep

through into parenting and children’s problems. Certain

families and children are in a bad ‘starting position’ related

to problem development, such as having a poor socioeco-

nomic status [14, 15] or an increased familial vulnerability

for problem development [7, 10, 16–18]. These structural

factors are often hard to change and do not leave much

room for intervention practices. More dynamic factors such

as parenting behaviors, however, are more changeable [19,

20] and therefore more interesting for practitioners who

want to counteract or decrease the development of ado-

lescent aggressive and depressive problems. Therefore, we

aim to examine to what extent dynamic family character-

istics are independently associated with the development of

aggressive and depressive problems during adolescence.

Second, most studies have focused on stable parenting

characteristics, without taking changes in parental rejection

and warmth into account. However, there is some evidence

that changes in parental rejection in childhood can predict

externalizing problems over a 3-year time span [17]. We aim

to extend these findings and hypothesize that increases in

parental rejection and a lack of warmth are associated with

increases in aggressive and depressive problems over time.

Third, there are abundant studies showing strong

comorbidity between aggressive and depressive problems

[21, 22]. For example, Mason et al. [23] showed that

children who reported more externalizing problems

(including aggressive problems) at ages 10 and 11 were not

only at risk for externalizing problems in young adulthood,

but were also more than four times as likely to develop

depressive symptoms. However, it is unclear how the

development of aggressive problems is associated with the

simultaneous development of depressive problems during

adolescence, and vice versa. Moreover, given the strong

effects of comorbid problem development, it is important

to examine whether structural and dynamic family char-

acteristics have an effect on problem development while

accounting for this comorbidity.

Fourth, although most studies examined maternal par-

enting, it is argued that adolescents’ externalizing problems

are more strongly affected by paternal parenting [24]. With

regard to internalizing problems, there is evidence that the

mother–child relationship quality is predictive of

depressive problems in boys and girls, whereas the father–

child relationship quality is only predictive of depressive

problems in boys [11]. However, it is unclear whether

maternal and paternal parenting (instead of relationship

quality) is differently related to depressive problems. Given

the scarce evidence on these differences in parenting, we

explored whether paternal and maternal were differently

associated with the development of aggressive and

depressive problems during adolescence.

Finally, several cross-sectional studies reported gender

differences [8, 25–28], but most accounts are unclear on

whether gender is related to different relations between

parental rejection and the development of behavioral

problems. Hence, we formulated no specific hypotheses but

merely explored potential gender differences in problem

development.

In sum, in the current study we addressed the above-

mentioned limitations by focusing on the association of

structural and dynamic family characteristics with the

development of aggressive and depressive problems during

adolescence (age 10–20) in a large community sample.

Method

Sample

Data were collected in a general population study called

TRAILS (TRacking Adolescents’ Individual Lives Sur-

vey), a large prospective population study of Dutch ado-

lescents with bi- or triennial measurements from age 11 to

at least early adulthood [29–32]. Parental informed consent

was obtained after the procedures had been fully explained.

Detailed information about sample selection and analysis

of non-response bias has been reported elsewhere [33]. The

four assessment waves ran from March 2001 to July 2002

(T1), September 2003 to December 2004 (T2), September

2005 to December 2007 (T3), and October 2008 to Sep-

tember 2010 (T4). At T1, 2230 children (mean

age = 11.09, SD = 0.56) enrolled in the study of whom

2149 (96.4 %; mean age 13.56, SD = 0.53) participated at

T2, 1816 (81.4 %; mean age 16.27, SD = 0.73) at T3, and

1881 (84.3 %; mean age 19.1, SD = 0.60) at T4.

Measures

Aggressive and depressive problems

To assess aggressive and depressive problems, we used the

Youth Self-Report (YSR) from T1 to T3 and the Adult Self-

Report (ASR) at T4 because all respondents were adults

during that wave [34]. The YSR and ASR cover behavioral

and emotional problems in the past 6 months. Participants
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responded on a three-point scale (0 = true, 1 = sometimes

or somewhat true, 2 = very often or true). Good reliability

and validity of the American version were confirmed for the

Dutch version [35]. The Aggressive Behavior subscale

consists of 17 items at T1–T3 (a’s C 0.80) related to

physical aggression, disobedience, and attention seeking. At

T4, some items were replaced by others. New items included

impatience, easily distressed, and mood swings, whereas

items related to damaging possessions and disobedience at

school were left out. At T4, the scale consisted of 15 items

(a = 0.85). The Withdrawn/Depressed subscale consists of

eight items at T1-T3 (a’s C 0.64) and includes items such as

being unhappy and preferring to be alone. At T4, four items

related to making and keeping friends, cross-sex relation-

ships, getting along with others, and being liked were added.

At the same time items related to shyness, being unhappy,

and passive behavior were left out. The scale at T4 thus

consisted of nine items (a = 0.76).

Socioeconomic status (SES)

Socioeconomic status consisted of education of mother and

father, occupation of mother and father, and family income

at T1. Parent reports were used to assess SES. Education

consisted of five levels ranging from elementary education

to university. Occupation was determined using the Inter-

national Standard Classification of Occupations and clas-

sified into nine levels [10]. Family income was assessed on

a nine-point scale (1 = less than €680 per month to

9 = more than € 3587 per month). All five items were

standardized and subsequently averaged to form a contin-

uous scale (a = 0.84).

Family composition

At T1, parents were interviewed about their family situa-

tion. Parents could indicate whether they were divorced,

lived in a single-parent household, or whether the child had

a step-parent. These three measures were combined into a

dichotomous family composition measure, indicating

whether one or more of these situations were applicable

(0 = two-parent household, 1 = other). Based on parent

and child reports at T2, T3, and T4, we constructed a

variable that indicated whether parents were divorced

between T1 and T4. We used this information to construct

a dummy to assess ‘change in family composition between

T1–T4’ that indicated whether family composition had

changed (coded 1) or remained stable (coded 0).

Familial vulnerability

Familial vulnerability with respect to depression, anxiety,

substance abuse, antisocial behavior, and psychoses was

measured via the Brief TRAILS Family History Interview

[36], administered during the parent interview at T1. Each

syndrome was introduced by a vignette describing its main

symptoms and followed by a series of questions to assess

lifetime occurrence, professional treatment, and medication

use. The scores for substance abuse and antisocial behavior

were used to construct a familial loading for externalizing

disorder. The scores for depression and anxiety disorder

were used to construct a loading for internalizing disorder.

For each syndrome, parents were assigned to any of the

categories [(0 = (probably) not, 1 = (probably) yes,

2 = yes and treatment/medication (substance abuse,

depression, and anxiety) or picked up by police (antisocial

behavior)]. Subsequently, familial loadings were calculated

according to the scores for both parents, for the domains of

externalizing and internalizing disorders separately. As

outlined by Veenstra et al. [37], the construction of a

familial vulnerability index was based on Kendler et al.’s

[16] study, who found evidence for two genetic common

factors: one externalizing and one internalizing. We used

the path coefficients found in Kendler et al.’s study as

regression coefficients in our own analysis. The scores for

substance abuse and antisocial behavior were used to

construct a familial vulnerability index for externalizing

disorder. The regression coefficient for substance abuse

was constructed as the mean of the path coefficients for

alcohol dependence (0.58) and other drug abuse or

dependence (0.65). The regression coefficient for antisocial

behavior was constructed as the mean of the path coeffi-

cients for adult antisocial behavior (0.56) and conduct

disorder (0.37). The scores for depression and anxiety

disorder were used to construct a familial vulnerability

index for internalizing disorder. The regression coefficient

for depression was 0.54. The regression coefficient for

anxiety was constructed as the mean of the path coeffi-

cients for generalized anxiety disorder (0.53) and phobia

(0.33). The following regression equations were used:

familial loading for externalizing disorder = 0.61 (sub-

stance abuse mother ? substance abuse father) ? 0.47

(antisocial mother ? antisocial father); familial loading for

internalizing disorder = 0.54 (depression mother ?

depression father) ? 0.43 (anxiety mother ? anxiety

father).

Perceived parenting

To assess the perception of parental warmth and rejection

by respondents, we used part of the Egna Minnen Bet-

räffande Uppfostran (Memories of My Upbringing) for

Children (EMBU-C) [38] at T1 and T4. The original

EMBU-C contained 81 items. Markus et al. [38] also

developed a shorter version, which we used. At T1 the

EMBU-C contains three scales on parenting (also
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overprotection). Respondents could rate items in the

EMBU-C as 1 = no, never, 2 = yes, sometimes, 3 = yes,

often, or 4 = yes, almost always. In the current study, we

only used the warmth and rejection scales because these

were assessed at both waves. At T1, the parental warmth

contained 18 items for fathers (a = 0.91) and mothers

(a = 0.91). Scales on parental warmth included items

related to affection, love and interest of the parents as

perceived by the child. The scale for rejection contained 12

items with an internal consistency of 0.84 for fathers and

0.83 for mothers. Rejection was characterized by hostility,

punishment (physical, abusive), derogation, and blaming of

subject (‘‘Do your parents sometimes punish you even

though you haven’t done anything wrong?’’). At T4, we

used a shortened version of the EMBU-C. Parental warmth

was assessed via four items, with high internal validity for

fathers (a = 0.88) and mothers (a = 0.86). Parental

rejection was also assessed with four items with moderate

internal validity for fathers (a = 0.70) and mothers

(a = 0.67). We calculated change scores by subtracting the

T1 warmth and rejection scores from their respective T4

scores.

Analysis

Means and standard deviations were calculated for

structural and dynamic family characteristics, and

aggressive and depressive problems for all four waves,

when applicable. Furthermore, we calculated correlations

between all continuous study variables. Subsequently, we

examined the longitudinal effect of parental rejection on

the development of aggressive and depressive problems

during adolescence. To this end, we used Linear Mixed

models (LMM) [39–41] in IBM SPSS Statistics 19.0,

which allows for the estimation of fixed and random

effects that adjust for the dependencies in the data (i.e.,

repeated measures from the same individual are depen-

dent). Assessment wave was used as measure of time

and its covariance structure was defined as autoregres-

sive for the prediction of aggressive problems, indicating

higher correlations between measures that are closer in

time. A diagonal covariance structure was defined for

the prediction of depressive problems. This means that

the covariance was assessed separately for each wave.

Age 10 was set at zero, to facilitate easier interpretation

of the estimated effects. The continuous independent

variables were standardized to a mean of zero and a

standard deviation of one to facilitate the ease of

interpreting the interaction effects. All parameters and

standard errors were estimated using maximum likeli-

hood algorithms.

In the LMM analyses, we used gender and structural

(i.e., two-parent family, change in family composition,

SES, familial loading psychopathology) and dynamic (i.e.,

paternal and maternal warmth and rejection and change in

warmth and rejection) family characteristics to predict the

development of aggressive and depressive problems sepa-

rately. In the first step, in model 1, we estimated a growth

model in which we determined what part of the variance in

problem development could be attributed to within- and

between-individual differences. The covariance structure

was defined as variance components to allow for the esti-

mation of the variances of the intercepts and slopes [41].

We added a random term for all individuals to indicate that

there was some non-zero covariance between the obser-

vations of aggressive and depressive problems within the

same individual. Moreover, we estimated the amount of

between-subject variance in the model and included an

intercept associated with each individual. Age was inserted

as a predictor of differences between individuals as well as

a random effect to account for changes within individuals

over time. We also added a quadratic effect of age to

examine whether a nonlinear development of aggressive

and depressive problems would fit the data better than a

linear development.

In the second model, we added gender and the structural

family characteristics to the model. Gender, family com-

position (ref = two parent family), and change in family

composition between T1 and T4 (ref = no change) were

considered as categorical fixed factors. Familial psycho-

pathology loadings and SES were added as fixed continu-

ous covariates. Furthermore, interactions with age were

added to this model, to examine how gender and the

structural family characteristics were related to the devel-

opment of aggressive and depressive problems. In model 3,

we included fixed effects of parental rejection and warmth

and the change in parental rejection and warmth as well as

their interactions with age. We also examined whether

interactions with quadratic functions of age would improve

model fit significantly. In model 4, we estimated structural

and dynamic family characteristics simultaneously.

Finally, in model 5 we controlled for the comorbid

development of depressive and aggressive problems,

respectively. All models presented in Table 3 and 4 sig-

nificantly fitted the data better than the previous

model(s) based on the -2 log-likelihood comparisons.

Significant interactions between age and structural and

dynamic family characteristics and comorbid problem

development were depicted using the predicted fixed values

based on the Linear Mixed models. For ease of interpreta-

tion, categories for low, average, and high values of the

moderator were computed based on the standardized scores.
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Results

Table 1 shows the means and standard deviations of the

study variables. Both aggressive and depressive problems

remained rather stable during the first three waves, but

showed a strong drop at the fourth wave. Moreover,

average parental warmth and rejection remained relatively

stable from the first to the fourth wave. In Table 2 corre-

lations between study variables are reported. In general,

lower SES was associated with more aggressive and

depressive problems. Family loadings of internalizing

problems were positively associated with depressive

problems, but not at T3. Family loadings of externalizing

problems were positively associated with both aggressive

and depressive problems at all waves, but not at T1.

Paternal and maternal rejection was positively associated

with aggressive and depressive problems, whereas paternal

and maternal warmth was negatively associated with

aggressive and depressive problems. Aggressive and

depressive problems were positively associated at each

wave. From preadolescence to late adolescence, higher

scores on aggressive problems were thus associated with

higher concurrent scores on depressive problems.

Linear mixed models: aggressive problems

Table 3 shows the maximum likelihood estimates and

standard errors of the LMM analyses with aggressive

problems as the dependent variable. Model 1 shows the

fixed and random effects of the quadratic growth model.

Boys at age 10 scored on average 0.34 on aggressive

problems, whereas girls scored significantly lower with

(0.340–0.072 = 0.27) at age 10. Significant age effects

showed that the development of aggressive behavior

showed a quadratic shape, with an initial increase in pre-

and early adolescence followed by a decrease later in

adolescence. For boys, this decrease started already in early

adolescence and then followed a steep decline, whereas for

girls it started in middle adolescence and followed a slower

decline.

The random effects describe effects related to the

repeated measures over time (i.e., AR1 diagonal and AR1

rho). The first constitutes the variance of the random errors,

which was estimated at 0.039. The second parameter

describes the correlation of adjacent errors over time,

suggesting that the adjacent errors have a correlation of

0.25. That is, errors associated within the same adolescent

at adjacent time points were correlated positively. The

variance of the intercepts shows that there was significant

variation between respondents in initial levels of aggres-

sion. Moreover, there was also significant variation in

changes (i.e., the slope) in aggressive problems, as indi-

cated by the variance in age.

Next, we examined the effects of structural family

characteristics on aggressive problems in model 2. Inter-

actions with age showed that participants from families

with two biological parents at T1 and those who experi-

enced no change in family composition between T1 and T4

decreased in aggressive problems over time, as indicated

by the significant age x two parent family and age x D
family composition T1–T4 interactions. Moreover, the

negative interaction with SES shows that socioeconomic

status was associated with decreases in aggressive prob-

lems (see Fig. 1). In particular, higher SES was associated

with fewer aggressive problems during adolescence.

Table 1 Distribution of gender and family composition and means,

standard deviations, and ranges of structural and dynamic family

characteristics and aggressive and depressive problems

Percentage Range N

Gender (girl) 51.3 % – 2,142

Two-parent family T1 76.8 % – 2,142

Change in family composition

T1-T4

8.2 % – 2,230

Mean (SD)

Socioeconomic status -0.03

(0.78)

-

1.94–1.73

2,108

Familial loading: internalizing 0.55 (0.80) 0.00–3.88 2,079

Familial loading: externalizing 0.14 (0.42) 0.00–4.32 2,085

Perceived paternal rejection T1 1.48 (0.34) 1.00–3.59 2,141

Perceived maternal rejection T1 1.48 (0.33) 1.00–3.94 2,194

Perceived paternal warmth T1 3.15 (0.56) 1.00–4.00 2,143

Perceived maternal warmth T1 3.28 (0.50) 1.06–4.00 2,195

Perceived paternal rejection T4 1.48 (0.47) 1.00–4.00 1,505

Perceived maternal rejection T4 1.43 (0.43) 1.00–4.00 1,581

Perceived paternal warmth T4 3.00 (0.84) 1.00–4.00 1,505

Perceived maternal warmth T4 3.31 (0.70) 1.00–4.00 1,579

Difference paternal rejection

(T4–T1)

0.00 (0.52) -

2.22–3.00

1,485

Difference maternal rejection

(T4–T1)

-0.05

(0.47)

-

2.82–2.82

1,565

Difference paternal warmth

(T4–T1)

-0.17

(0.87)

-

2.83–2.56

1,486

Difference maternal warmth

(T4-T1)

0.02 (0.72) -

2.83–2.22

1,564

Aggressive problems

T1 (age 10–12) 0.31 (0.25) 0.00–1.41 2,191

T2 (age 12–15) 0.31 (0.24) 0.00–1.53 2,092

T3 (age 15–18) 0.31 (0.23) 0.00–1.47 1,660

T4 (age 18–21) 0.24 (0.26) 0.00–1.60 1,696

Depressive problems

T1 (age 10–12) 0.34 (0.29) 0.00 –1.63 2,187

T2 (age 12–15) 0.34 (0.30) 0.00–1.88 2,092

T3 (age 15–18) 0.37 (0.32) 0.00–1.75 1,658

T4 (age 18–21) 0.23 (0.27) 0.00–1.67 1,696
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In model 3, we examined the dynamic family effects on

aggressive problems. Paternal and maternal rejection at age

10 was positively related to aggressive problems. More-

over, there was a positive interaction between the quadratic

effect of age and maternal rejection, suggesting that the

association between high maternal rejection at T1 and

aggression decreased during adolescence, but showed a

slight increase in late adolescence (see Fig. 2). In contrast,

the association between low/average maternal rejection at

T1 and aggressive problems increased initially, followed

by a decrease in the second half of adolescence. There was

also a significant quadratic age effect of changes in

paternal rejection on aggressive problems. Figure 3 shows

that increasing levels of paternal rejection were associated

with increased aggressive problems during the first half of

adolescence, followed by a decrease at the end of adoles-

cence. Stable or decreasing levels of paternal rejection
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Fig. 1 Development of aggressive problems based on predicted

values (model 2) during adolescence for low, average, and high

socioeconomic status (SES)
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Fig. 2 Development of aggressive problems based on predicted

values (model 3) during adolescence for low, average, and high

standardized scores in maternal rejection
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were associated with high levels of aggressive problems in

preadolescence, but this association showed a linear

decrease during adolescence. Random effects in model 3

also indicated more explained variance compared to model

1 as the variances in intercept and age decreased when

adding the dynamic family characteristics.

In model 4, we examined the effects of structural and

dynamic effects simultaneously. Except for the finding that

higher SES was associated with more aggression, param-

eters did not differ in direction or significance. However,

examining these clusters of effects simultaneously resulted

in better overall model fit.

Finally, in model 5 we included the simultaneous

development of depressive problems. As a result, a large

part of the development in aggressive problems could be

explained by the intercept and development of depressive

problems. In particular, as shown in Fig. 4, adolescents

who had more depressive problems reported more

aggressive problems during adolescence, whereas those

who had fewer depressive problems reported also fewer

aggressive problems. Of note, when controlling for

depressive problems, (changes in) family composition and

maternal rejection no longer had an effect on aggressive

problems. Moreover, depressive problems explained addi-

tional variance between individuals as shown by the

decrease in random effects.

Linear mixed models: depressive problems

Table 4 shows the maximum likelihood estimates and

standard errors of the LMM analyses with depressive

problems as the dependent variable. Participants rated

themselves 0.32 on depressive problems at age 10. Age

effects showed that the development of depression fol-

lowed a curvilinear trend, with an initial increase in

problems followed by a decrease in late adolescence. This

trend was significantly stronger in girls than boys, as

indicated by the significant age squared x girl interaction.

For the random effects, we had to fit a different covariance

structure compared to the model for aggressive problems

and estimated the variance per wave and for the intercepts

and slopes. Random effects suggested significant variance

at each wave as well as significant differences in the

intercepts and slopes between individuals.

In model 2, we added structural family effects to the

model to predict the development of depressive problems.

Only familial loadings of internalizing problems had a

significant effect, indicating that higher familial loadings of

internalizing problems were associated with more depres-

sive problems.

In model 3, we added dynamic family characteristics.

Paternal and maternal rejection was significantly associated

with more depressive problems at age 10. Paternal and

maternal warmth was associated with the development of

depressive problems as indicated by the significant inter-

actions with age. As shown in Fig. 5, low paternal warmth

was associated with more depressive problems at the onset

of adolescence, but over time this association decreased.

The association between maternal warmth and depressive

problems showed a similar pattern although the initial

differences in warmth appeared to have a weaker associa-

tion with depressive problems (see Fig. 6). Furthermore,

the positive age x D maternal rejection interaction showed

that depressive problems decreased over time when

maternal rejection decreased, and increased slightly when

maternal rejection increased (see Fig. 7). Finally, changes

in paternal warmth were negatively associated with the

development of depressive problems. As Fig. 8 shows,
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Fig. 3 Development of aggressive problems based on predicted

values (model 3) during adolescence for low, average, and high

standardized difference scores of paternal rejection (T4–T1)
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Fig. 4 Development of aggressive problems based on predicted

values (model 5) during adolescence for low, average, and high levels

of simultaneous depressive problems
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increases in warmth were associated with fewer depressive

problems, whereas decreases in warmth were unrelated to

changes in depressive problems. Random effects showed

that adding dynamic family characteristics explained more

variance in intercepts and slopes of depressive problems

compared to model 1.

In model 4, we estimated the effect of structural and

dynamic family effects simultaneously. Although the

Table 4 Linear mixed models of structural and dynamic family characteristics on depressive problems

Model 1 Model 2 Model 3 Model 4 Model 5

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE)

Fixed effects

Intercept 0.321 (0.010)*** 0.352 (0.027)*** 0.318 (0.012)*** 0.324 (0.031)*** 0.305 (0.029)***

Age 0.007 (0.005) 0.011 (0.006) 0.006 (0.005) 0.012 (0.007) 0.006 (0.007)

Age squared -0.002 (0.000)*** -0.002 (0.000)*** -0.002 (0.001)*** -0.002 (0.001)** -0.001 (0.001)

Girl 0.012 (0.014) 0.009 (0.014) 0.019 (0.016) 0.016 (0.016) 0.042 (0.015)**

Aggressive problems – – – – 0.106 (0.004)***

Structural family characteristics

Two-parent family – -0.027 (0.015) – -0.003 (0.019) 0.005 (0.018)

Change in family composition T1-T4 – -0.011 (0.021) – -0.004 (0.024) -0.004 (0.022)

Socioeconomic status (SES) – -0.007 (0.006) – 0.008 (0.007) 0.003 (0.007)

Familial loading internalizing problems – 0.016 (0.006)** – 0.015 (0.007)* 0.014 (0.006)*

Dynamic family characteristics

Paternal rejection – – 0.030 (0.012)* 0.032 (0.013)* 0.012 (0.012)

Maternal rejection – – 0.056 (0.013)*** 0.056 (0.013)*** 0.036 (0.012)**

Paternal warmth – – -0.065 (0.014)*** -0.066 (0.014)*** -0.061 (0.013)***

Maternal warmth – – 0.029 (0.014)* 0.028 (0.014)* 0.028 (0.013)*

D Paternal rejection – – 0.011 (0.010) 0.014 (0.010) 0.009 (0.009)

D Maternal rejection – – -0.014 (0.010) -0.017 (0.010) -0.012 (0.009)

D Paternal warmth – – -0.001 (0.010) 0.004 (0.010) -0.001 (0.009)

D Maternal warmth – – -0.010 (0.010) -0.016 (0.010) -0.011 (0.009)

Interactions with age

Age 9 girl 0.032 (0.006)*** 0.033 (0.007)*** 0.035 (0.007)*** 0.036 (0.007)*** 0.028 (0.007)***

Age 9 two parent – -0.004 (0.002) – -0.006 (0.003)* -0.003 (0.003)

Age 9 D family composition T1–T4 – -0.001 (0.003) – -0.002 (0.003) 0.001 (0.003)

Age 9 SES – -0.001 (0.001) – -0.002 (0.001) -0.001 (0.001)

Age 9 familial internalizing – -0.000 (0.001) – -0.000 (0.001) -0.000 (0.001)

Age 9 paternal rejection – – -0.000 (0.002) 0.001 (0.001) 0.003 (0.002)

Age 9 maternal rejection – – -0.004 (0.002) -0.005 (0.002)** -0.004 (0.002)*

Age x paternal warmth – – 0.005 (0.002)* 0.006 (0.002)** 0.005 (0.002)**

Age 9 maternal warmth – – -0.005 (0.002)* -0.005 (0.002)* -0.005 (0.002)*

Age 9 D paternal rejection – – 0.001 (0.001) 0.001 (0.001) -0.001 (0.001)

Age 9 D maternal rejection – – 0.006 (0.001)*** 0.005 (0.002)** 0.003 (0.001)

Age 9 D paternal warmth – – -0.004 (0.001)** -0.003 (0.002)* -0.002 (0.001)

Age 9 D maternal warmth – – -0.001 (0.001) -0.000 (0.001) -0.000 (0.001)

Age squared 9 girl -0.004 (0.001)*** -0.004 (0.001)*** -0.004 (0.001)*** -0.004 (0.001)*** -0.004 (0.001)***

Random effects

Variance wave 1 0.056 (0.002)*** 0.056 (0.002)*** 0.051 (0.002)*** 0.051 (0.002)*** 0.045 (0.002)***

Variance wave 2 0.049 (0.002)*** 0.049 (0.002)*** 0.050 (0.002)*** 0.049 (0.002)*** 0.047 (0.002)***

Variance wave 3 0.056 (0.002)*** 0.057 (0.002)*** 0.056 (0.003)*** 0.056 (0.003)*** 0.055 (0.003)***

Variance wave 4 0.032 (0.002)*** 0.031 (0.002)*** 0.029 (0.003)*** 0.029 (0.003)*** 0.025 (0.002)***

Variance intercept 0.030 (0.002)*** 0.029 (0.001)*** 0.022 (0.002)*** 0.022 (0.002)*** 0.016 (0.001)***

Variance age 0.000 (0.000)*** 0.000 (0.000)*** 0.000 (0.000)*** 0.000 (0.000)*** 0.000 (0.000)***

-2 Log Likelihood 1658.43 1486.27 631.81 523.34 -191.11

* p \ 0.05, ** p \ 0.01, *** p \ 0.001

Two-sided tests
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direction and significance of the parameters remained lar-

gely unchanged, adding these family effects simulta-

neously increased model fit.

Finally, in model 5 we included the simultaneous

development of aggressive problems. Importantly, aggres-

sive problems were positively associated with depressive

problems at age 10, but not with the development of

depressive problems during adolescence (not included in

Table 4 because adding the interaction between age and

aggressive problems did not improve model fit). Account-

ing for the development of aggression had also quite an

impact on the other model estimates. While controlling for

comorbid aggressive problems, the main effect of paternal

rejection as well as effects of changes in maternal rejection

and paternal warmth were no longer significantly associ-

ated with depressive problems.

Discussion

In the current study, we examined the role of structural

and dynamic family characteristics on the development of

aggressive and depressive problems during adolescence.

Our analyses resulted in several important findings. First,

as reported in previous research [42–44], we found that

aggressive problems initially increased in adolescence,

followed by a decrease. Girls and boys generally fol-

lowed a similar pattern, although boys’ aggressive prob-

lems decreased earlier and faster. Moreover, in line with

previous TRAILS studies [32, 45–47], depressive prob-

lems followed a curvilinear pattern, with an increase in

the first half of adolescence, followed by a decrease in

the second half. This pattern was stronger in girls com-

pared to boys.
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Fig. 5 Development of depressive problems based on predicted

values (model 3) during adolescence for low, average, and high levels

of paternal warmth
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Fig. 6 Development of depressive problems based on predicted

values (model 3) during adolescence for low, average, and high levels

of maternal warmth
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Fig. 7 Development of depressive problems based on predicted

values (model 3) during adolescence for low, average, and high

standardized difference scores of maternal rejection (T4–T1)
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Fig. 8 Development of depressive problems based on predicted

values (model 3) during adolescence for low, average, and high

standardized difference scores in paternal warmth (T4–T1)
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Aggressive problem development

In line with our first aim, we showed that dynamic family

characteristics are independently associated with the

development of aggressive above and beyond the effects of

structural family characteristics. Having (and keeping) two

biological parents and coming from a high socioeconomic

status family were associated with decreases in aggressive

problems. However, compared to the effects of (changes

in) parental rejection, these factors only accounted for a

small amount of explained variance in aggressive prob-

lems. Our findings thus suggest that structural family

characteristics may not be as strongly correlated with

problem development as we initially expected. If anything,

the effects of some structural family characteristics (i.e.,

family composition) on problem development seem to be

partially mediated by dynamic family characteristics and

comorbid problem development. Although we did not

empirically test this, theoretically it makes sense that

unfavorable structural family characteristics are associated

with bad parenting, which in turn is associated with prob-

lem development. Several studies support such a mediation

model, showing that the effect of SES and maternal

depression on educational outcomes and peer preference

was mediated by parenting practices [48, 49]. Future

research may want to test this in more detail.

With regard to dynamic family characteristics, we

showed that in particular parental rejection was associated

with the development of aggressive problem, whereas

parental warmth had no effect. There were also specific

differences in maternal and paternal rejection. That is,

maternal rejection in preadolescence was concurrently

associated with aggressive problems, but this association

decreased over time. However, increases in paternal

rejection were associated with aggressive problems,

whereas decreases in paternal rejection were related to

decreases in aggressive problems. These findings are in line

with our expectations and previous research in childhood

[17]. Because we were not able to discern the causal

relationships between parenting and problem development,

it is difficult to interpret our findings in light of interven-

tions that focus on changing the family environment and

parenting skills in general population samples [19, 50].

However, despite this causality issue, our findings offer an

optimistic note: compared to structural family character-

istics, those factors that are easier to change also seem to

bear more fruit in counteracting aggressive problems.

Depressive problem development

A similar picture can be painted for the results regarding

depressive problem development. Only familial loadings of

internalizing problems were related to higher levels of

depressive problems at age 10, but were unrelated to the

development of depressive problems. Instead, dynamic

family characteristics accounted for a substantial amount of

the variance in depressive problems during adolescence.

Adolescents who perceived paternal and maternal rejection

and less paternal warmth reported more depressive prob-

lems at age 10, in line with earlier studies on these data [10,

27, 28, 46]. However, the effects of maternal and paternal

rejection on depressive problems decreased during ado-

lescence. Furthermore, when maternal rejection decreased,

adolescents’ depressive problems also decreased over time.

Although this finding may be important for intervention

practices, it should be noted that this effect disappeared

while accounting for the development in aggressive prob-

lems. This suggests that it is important to tackle both

problems simultaneously as their development is heavily

intertwined.

We also found that adolescents who perceived increases

in paternal warmth during adolescence, also decreased in

depressive problems. Despite previous observations that

contact with parents decreases during adolescence [51],

fathers appear to remain important for healthy behavioral

development of their children in terms of the warmth they

display. A possible explanation for this effect may be that

fathers have changed their parenting styles in response to

their child’s problems [52]. Adolescents who had more

depressive problems may thus have required more warmth

from their fathers, in comparison to adolescents who had

fewer depressive problems to begin with.

Comorbid problem development

Finally, we showed that dynamic family characteristics

affected problem development above and beyond comorbid

problem development. Regarding this comorbidity,

aggressive problems were a stable predictor of depressive

problems over time, which is in line with previous studies

[23, 53]. Moreover, depressive problems were associated

with aggressive problems over time and this effect fol-

lowed a positive curvilinear trend. In particular, those high

on depressive problems became more aggressive during

adolescence, whereas those lower on depressive problems

became also less aggressive. This supports the idea of

diverging pathways of comorbid psychopathology: those

who are worse off in one domain of psychopathology also

become worse off in the other domain. Mechanisms of

social selection and person–environment interactions may

account for this behavioral development [33]. On the one

hand, individuals at risk for developing psychopathology

may seek out risky environments that further enhance

negative experiences and (comorbid) psychopathological

problems. On the other hand, individuals with a more

vulnerable personality may respond differently to stressors
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in life and hence also show a wide range of psychopatho-

logical problems. For future research, it is thus important to

examine which mechanism is at play when it comes to the

comorbidity between aggressive and depressive problems.

In addition, the inclusion of aggressive problem devel-

opment in explaining depressive problems accounted for

the variance explained by several family effects, but not the

other way around. Specifically, after controlling for

aggressive problems, the effects of changes in maternal

rejection and paternal warmth on depressive problems

disappeared. Although this may have a methodological

reason (i.e., over controlling), it could also indicate that

changes in perceived parenting are associated with

aggressive problems, which in turn are associated to

depressive problems. Mediation analyses in a ‘true’ lon-

gitudinal design are needed to shine more light on this

finding.

Limitations

Our findings should be interpreted against the backdrop

of several limitations. First, both perceived paternal and

maternal rejection and aggressive and depressive prob-

lems were based on self-reports and may thus have led

to a shared-method bias. In part, this may also explain

the strong comorbidity between aggressive and depres-

sive problems. However, with regard to perceived par-

enting, self-reports may be the best determinant. That is,

even if children’s perception of rejection or warmth is

unjustified, these false perceptions may still, or because

of this misperception, elicit aggressive or depressive

problems. A second and related issue is that perceptions

of parental rejection and warmth may depend upon

personality [26, 54]. It thus remains to be seen whether a

more objective report of parenting (e.g., observations)

would yield different results. Third, we were only able to

assess paternal and maternal rejection and warmth in late

childhood, but not earlier. Ideally, we would assess

parenting also in early childhood given that research on

attachment and parenting styles has shown that especially

early rearing experiences shape individuals’ way of

coping with rejection and a lack of warmth [6]. Still, we

were able to show that even in adolescence perceived

parenting and changes in perceived parenting were sig-

nificantly associated with the development of aggressive

and depressive problems. Fourth, we were unable to

adequately examine whether changes in problem behav-

iors were also related to changes in parenting practices.

For example, a recent study by De Haan et al. [52]

showed that aggressive behaviors were related to changes

in parental warmth and vice versa, indicating that parents

may adjust their parenting styles in response to their

child’s behavior.

Future research and implications

For future research it may be important to follow the

development of aggressive and depressive problems into

early adulthood. Theories on the desistance of problem

behavior (at least regarding aggressive problems) suggest

that for most individuals problem behaviors are limited to

adolescence [55, 56]. Extending our findings to early

adulthood can thus give insight into the persistence and

desistance of the current trajectories of aggressive and

depressive problems. Moreover, it would be important to

see whether levels of rejection and warmth also seep

through into relationships with peers and romantic partners.

Previous studies indeed showed that childhood rearing

experiences, including extreme forms such as child abuse

and neglect, are associated with romantic relationships that

are characterized by negative interactions and conflict [57,

58]. In turn, the continuation of such relationships could

keep individuals on a high stable (or even increasing) track

of aggressive and depressive problems. This can be

explained from an ecological systems model; rejection in

one context may create expectations in other contexts and

may as such have an impact on adjustment [59]. For

example, parental rejection may shape expectations about

social interactions with others, and may lead to perceived

rejection biases when interacting with peers. These biases

may in turn lead to problems such as aggression and

depression. Alternatively, effects of parental rejection may

be tempered or exacerbated by rejection in other contexts

[27]. Finally, when it comes to counteracting aggressive

problems, our findings suggest that interventions aimed

at increasing parental warmth may be less effective than

targeting parental rejection. However, when the aim is to

decrease depressive problems, both parental warmth and

rejection should be targeted. Moreover, our findings sug-

gest that there are specific nuances regarding differences in

paternal and maternal parenting that could be helpful for

practitioners. Whereas decreasing maternal rejection may

be important to decrease depressive problems, in father-

s only increases in warmth appear to have a positive effect.

Conclusions

To summarize, we were able to assess the longitudinal

association between (changes in) paternal and maternal

rejection and warmth and the development of aggressive

and depressive problems during adolescence in a large

community sample. Above and beyond the effects of

structural family characteristics, dynamic family charac-

teristics were associated with concurrent aggressive and

depressive problems and the development of aggressive

and depressive problems in adolescence.

Eur Child Adolesc Psychiatry (2014) 23:499–513 511

123



Acknowledgments This research is part of the TRacking Adoles-

cents’ Individual Lives Survey (TRAILS). Participating centers of

TRAILS include various departments of the University Medical

Center and University of Groningen, the Erasmus University Medical

Center Rotterdam, the University of Utrecht, the Radboud Medical

Center Nijmegen, and the Parnassia Bavo group, all in the Nether-

lands. TRAILS has been financially supported by various grants from

the Netherlands Organization for Scientific Research NWO (Medical

Research Council program grant GB-MW 940-38-011; ZonMW

Brainpower grant 100-001-004; ZonMw Risk Behavior and Depen-

dence grants 60-60600-97-118; ZonMw Culture and Health grant

261-98-710; Social Sciences Council medium-sized investment grants

GB-MaGW 480-01-006 and GB-MaGW 480-07-001; Social Sciences

Council project grants GB-MaGW 452-04-314 and GB-MaGW

452-06-004; NWO large-sized investment grant 175.010.2003.005;

NWO Longitudinal Survey and Panel Funding 481-08-013), the

Dutch Ministry of Justice (WODC), the European Science Foundation

(EuroSTRESS project FP-006), Biobanking and Biomolecular

Resources Research Infrastructure BBMRI-NL (CP 32), the partici-

pating universities, and Accare Center for Child and Adolescent

Psychiatry. We are grateful to all adolescents, their parents and

teachers who participated in this research and to everyone who

worked on this project and made it possible.

Conflicts of interest Dr. Verhulst is a contributing author of the

Achenbach System of Empirically Based Assessment, from which he

receives remuneration. Drs. Sijtsema, Oldehinkel, Veenstra, and Or-

mel report no financial interests or potential conflicts of interest.

References

1. Dekovic M, Buist KL, Reitz E (2004) Stability and changes in

problem behavior during adolescence: latent growth analysis.

J Youth Adolesc 33(1):1–12. doi:10.1023/a:1027305312204

2. Leve LD, Kim HK, Pears KC (2005) Childhood temperament and

family environment as predictors of internalizing and external-

izing trajectories from ages 5 to 17. J Abnorm Child Psychol

33:505–520. doi:10.1007/s10802-005-6734-7

3. Davies PT, Cummings EM, Winter MA (2004) Pathways

between profiles of family functioning, child security in the in-

terparental subsystem, and child psychological problems. Dev

Psychopathol 16:525–550

4. Lindenberg S (1996) Continuities in the theory of social pro-

duction functions. In: Ganzeboom H, Lindenberg S (eds) Ver-

klarende Sociologie. Thesis Publishers, Amsterdam, pp 169–184

5. Williams KD (2007) Ostracism. Annu Rev Psychol 58:425–452.

doi:10.1146/annurev.psych.58.110405.085641

6. Belsky J, Steinberg L, Draper P (1991) Childhood experience,

interpersonal development, and reproductive strategy—an evo-

lutionary—theory of socialization. Child Dev 62:647–670

7. Buschgens CJM, van Aken MAG, Swinkels SHN, Ormel J,

Verhulst FC, Buitelaar JK (2010) Externalizing behaviors in

preadolescents: familial risk to externalizing behaviors and per-

ceived parenting styles. Eur Child Adolesc Psychiatry

19:567–575. doi:10.1007/s00787-009-0086-8

8. Hale WW, Van Der Valk I, Engels R, Meeus W (2005) Does

perceived parental rejection make adolescents sad and mad? The

association of perceived parental rejection with adolescent

depression and aggression. J Adolesc Health 36:466–474. doi:10.

1016/j.jadohealth.2004.04.007

9. McLeod BD, Weisz JR, Wood JJ (2007) Examining the associa-

tion between parenting and childhood depression: a meta-analysis.

Clin Psychol Rev 27:986–1003. doi:10.1016/j.cpr.2007.03.001

10. Ganzeboom HBG, Treiman DJ (1996) Internationally comparable

measures of occupational status for the 1988 international stan-

dard classification of occupations. Soc Science Res 25:201–239.

doi:10.1006/ssre.1996.0010

11. Branje SJT, Hale WW, Frijns T, Meeus WHJ (2010) Longitudinal

associations between perceived parent-child relationship quality

and depressive symptoms in adolescence. J Abnorm Child

Psychol 38:751–763. doi:10.1007/s10802-010-9401-6

12. Keiley MK, Bates JE, Dodge KA, Pettit GS (2000) A cross-

domain growth analysis: externalizing and internalizing behav-

iors during 8 years of childhood. J Abnorm Child Psychol

28:161–179. doi:10.1023/a:1005122814723

13. MacPhee AR, Andrews JJW (2006) Risk factors for depression in

early adolescence. Adolesc 41:435–466

14. Amone-P’Olak K, Burger H, Ormel J, Huisman M, Verhulst FC,

Oldehinkel AJ (2009) Socioeconomic position and mental health

problems in pre- and early-adolescents. Soc Psychiatry Psychiatr

Epidemiol 44:231–238. doi:10.1007/s00127-008-0424-z

15. Aneshensel CS, Sucoff CA (1996) The neighborhood context of

adolescent mental health. J Health Soc Behav 37:293–310.

doi:10.2307/2137258

16. Kendler KS, Prescott CA, Myers J, Neale MC (2003) The

structure of genetic and environmental risk factors for common

psychiatric and substance use disorders in men and women. Arch

Gen Psychiatry 60:929–937. doi:10.1001/archpsyc.60.9.929

17. Lengua LJ (2006) Growth in temperament and parenting as

predictors of adjustment during children’s transition to adoles-

cence. Dev Psychol 42:819–832. doi:10.1037/0012-1649.42.5.

819

18. Veenstra R, Lindenberg S, Verhulst FC, Ormel J (2009) Child-

hood-limited versus persistent antisocial behavior why do some

recover and others do not? The TRAILS study. J Early Adolesc

29:718–742. doi:10.1177/0272431608325501

19. DeVore ER, Ginsburg KR (2005) The protective effects of good

parenting on adolescents. Curr Opin Pediatr 17:460–465. doi:10.

1097/01.mop.0000170514.27649.c9

20. Hawkins JD, Catalano RF, Kosterman R, Abbott R, Hill KG

(1999) Preventing adolescent health-risk behaviors by strength-

ening protection during childhood. Arch Pediatr Adolesc Med

153:226–234

21. Angold A, Costello EJ, Erkanli A (1999) Comorbidity. J Child

Psychol Psychiatry 40:57–87. doi:10.1017/s0021963098003448

22. Zoccolillo M (1992) Coocurrence of conduct disorder and its

adult outcomes with depressive and anxiety disorders – A review.

J Am Acad Child Adolesc Psychiatry 31:547–556. doi:10.1097/

00004583-199205000-00024

23. Mason WA, Kosterman R, Hawkins JD, Herrenkohl TI, Lengua

LJ, McCauley E (2004) Predicting depression, social phobia, and

violence in early adulthood from childhood behavior problems.

J Am Acad Child Adolesc Psychiatry 43:307–315. doi:10.1097/

01.chi.0000108623.24694.b4

24. Gallarin M, Alonso-Arbiol I (2012) Parenting practices, parental

attachment and aggressiveness in adolescence: a predictive

model. J Adolesc 35:1601–1610. doi:10.1016/j.adolescence.2012.

07.002

25. Akse J, Hale WW, Engels R, Raaijmakers QAW, Meeus WHJ

(2004) Personality, perceived parental rejection and problem

behavior in adolescence. Soc Psychiatry Psychiatr Epidemiol

39:980–988. doi:10.1007/s00127-004-0834-5

26. Oldehinkel AJ, Veenstra R, Ormel J, de Winter AF, Verhulst FC

(2006) Temperament, parenting, and depressive symptoms in a

population sample of preadolescents. J Child Psychol Psychiatry

47:684–695. doi:10.1111/j.1469-7610.2005.01535.x

27. Sentse M, Lindenberg S, Omvlee A, Ormel J, Veenstra R (2010)

Rejection and acceptance across contexts: parents and peers as

risks and buffers for early adolescent psychopathology. The

512 Eur Child Adolesc Psychiatry (2014) 23:499–513

123

http://dx.doi.org/10.1023/a:1027305312204
http://dx.doi.org/10.1007/s10802-005-6734-7
http://dx.doi.org/10.1146/annurev.psych.58.110405.085641
http://dx.doi.org/10.1007/s00787-009-0086-8
http://dx.doi.org/10.1016/j.jadohealth.2004.04.007
http://dx.doi.org/10.1016/j.jadohealth.2004.04.007
http://dx.doi.org/10.1016/j.cpr.2007.03.001
http://dx.doi.org/10.1006/ssre.1996.0010
http://dx.doi.org/10.1007/s10802-010-9401-6
http://dx.doi.org/10.1023/a:1005122814723
http://dx.doi.org/10.1007/s00127-008-0424-z
http://dx.doi.org/10.2307/2137258
http://dx.doi.org/10.1001/archpsyc.60.9.929
http://dx.doi.org/10.1037/0012-1649.42.5.819
http://dx.doi.org/10.1037/0012-1649.42.5.819
http://dx.doi.org/10.1177/0272431608325501
http://dx.doi.org/10.1097/01.mop.0000170514.27649.c9
http://dx.doi.org/10.1097/01.mop.0000170514.27649.c9
http://dx.doi.org/10.1017/s0021963098003448
http://dx.doi.org/10.1097/00004583-199205000-00024
http://dx.doi.org/10.1097/00004583-199205000-00024
http://dx.doi.org/10.1097/01.chi.0000108623.24694.b4
http://dx.doi.org/10.1097/01.chi.0000108623.24694.b4
http://dx.doi.org/10.1016/j.adolescence.2012.07.002
http://dx.doi.org/10.1016/j.adolescence.2012.07.002
http://dx.doi.org/10.1007/s00127-004-0834-5
http://dx.doi.org/10.1111/j.1469-7610.2005.01535.x


TRAILS study. J Abnorm Child Psychol 38:119–130. doi:10.

1007/s10802-009-9351-z

28. Sentse M, Veenstra R, Lindenberg S, Verhulst FC, Ormel J

(2009) Buffers and risks in temperament and family for early

adolescent psychopathology: generic, conditional, or domain-

specific effects? The TRAILS study. Dev Psychol 45:419–430.

doi:10.1037/a0014072

29. Huisman M, Oldehinkel AJ, de Winter A, Minderaa RB, de Bildt

A, Huizink AC, Verhulst FC, Ormel J (2008) Cohort profile: the

Dutch TRacking adolescents individual lives survey; TRAILS.

Int J Epidemiol 37:1227–1235

30. Nederhof E, Jorg F, Raven D, Veenstra R, Verhulst FC, Ormel J,

Oldehinkel AJ (2012) Benefits of extensive recruitment effort

persist during follow-ups and are consistent across age group and

survey method. The TRAILS study. BMC Med Res Methodol 12.

doi:10.1186/1471-2288-12-93

31. Oldehinkel AJ, Hartman CA, De Winter AF, Veenstra R, Ormel J

(2004) Temperament profiles associated with internalizing and

externalizing problems in preadolescence. Dev Psychopathol

16:421–440

32. Ormel J, Oldehinkel AJ, Sijtsema J, van Oort F, Raven D,

Veenstra R, Vollebergh WAM, Verhulst FC (2012) The TRack-

ing Adolescents’ Individual Lives Survey (TRAILS): design,

current status, and selected findings. J Am Acad Child Adolesc

Psychiatry 51:1020–1036

33. de Winter A, Oldehinkel AJ, Veenstra R, Brunnekreef JA, Ver-

hulst FC, Ormel J (2005) Evaluation of non-response bias in

mental health determinants and outcomes in a large sample of

pre-adolescents. Eur J Epidemiol 20:173–181

34. Achenbach TM, Rescorla LA (2001) Manual for the ASEBA

school-age forms & profiles. University of Vermont, Research

Center for Children, Youth, and Families, Burlington

35. Verhulst F, Van der Ende J (2013) Handleiding ASEBA Vrag-

enlijsten voor leeftijden 6 tot en met 18 jaar. (Manual ASEBA

Questionnaires for ages 6–18). ASEBA Nederland, Rotterdam

36. Ormel J, Oldehinkel AJ, Ferdinand RF, Hartman CA, De Winter

AF, Veenstra R, Vollebergh W, Minderaa RB, Buitelaar JK,

Verhulst FC (2005) Internalizing and externalizing problems in

adolescence: general and dimension-specific effects of familial

loadings and preadolescent temperament traits. Psychol Med

35:1825–1835

37. Veenstra R, Lindenberg S, Oldehinkel AJ, De Winter AF, Ver-

hulst FC (2005) Bullying and victimization in elementary

schools: a comparison of bullies, victims, bully/victims, and

uninvolved preadolescents. Dev Psychol 41:672–682

38. Markus MT, Lindhout IE, Boer F, Hoogendijk THG, Arrindell

WA (2003) Factors of perceived parental rearing styles: the

EMBU-C examined in a sample of Dutch primary school children.

Pers Individ Dif 34:503–519. doi:10.1016/s0191-8869(02)00090-9

39. Shek DTL, Ma CMS (2011) Longitudinal data analyses using

linear mixed models in SPSS: concepts, procedures and illustra-

tions. Sci World J 11:42–76. doi:10.1100/tsw.2011.2

40. Singer JD, Willett JB (2003) Applied longitudinal data analysis:

modeling change and event occurrence, vol Book. Oxford Uni-

versity Press, New York, Whole

41. West BT (2009) Analyzing longitudinal data with the Linear

Mixed models procedure in SPSS. Eval Health Prof 32:207–228.

doi:10.1177/0163278709338554

42. Barker ED, Tremblay RE, Nagin DS, Vitaro F, Lacourse E (2006)

Development of male proactive and reactive physical aggression

during adolescence. J Child Psychol Psychiatry 47:783–790.

doi:10.1111/j.1469-7610.2006.01585.x

43. Bongers IL, Koot HM, van der Ende J, Verhulst FC (2003) The

normative development of child and adolescent problem behav-

ior. J Abnorm Psychol 112:179–192. doi:10.1037/0021-843x.112.

2.179

44. Flannery DJ, Rowe DC, Gulley BL (1993) Impact of pubertal

status, timing, and age on adolescent sexual experience and

delinquency. J Adolesc Res 8:21–40

45. Janssens KAM, Rosmalen JGM, Ormel J, van Oort FVA, Olde-

hinkel AJ (2010) Anxiety and depression are risk factors rather

than consequences of functional somatic symptoms in a general

population of adolescents: the TRAILS study. J Child Psychol

Psychiatry 51:304–312. doi:10.1111/j.1469-7610.2009.02174.x

46. Oldehinkel AJ, Ormel J, Veenstra R, De Winter AF, Verhulst FC

(2008) Parental divorce and offspring depressive symptoms:

Dutch developmental trends during early adolescence. J Marr

Fam 70:284–293. doi:10.1111/j.1741-3737.2008.00481.x

47. Van Oort FVA, Greaves-Lord K, Verhulst FC, Ormel J, Huizink

AC (2009) The developmental course of anxiety symptoms dur-

ing adolescence: the TRAILS study. J Child Psychol Psychiatry

50:1209–1217

48. Henry KL, Cavanagh TM, Oetting ER (2011) Perceived parental

investment in school as a mediator of the relationship between

socio-economic indicators and educational outcomes in rural

America. J Youth Adolesc 40:1164–1177. doi:10.1007/s10964-

010-9616-4

49. Kam CM, Greenberg MT, Bierman KL, Coie JD, Dodge KA,

Foster ME, Lochman JE, McMahon RJ, Pinderhughes EE, Con-

duct Problems Prevention Res G (2011) Maternal depressive

symptoms and child social preference during the early school

years: Mediation by maternal warmth and child emotion regula-

tion. J Abnorm Child Psychol 39:365–377. doi:10.1007/s10802-

010-9468-0

50. Piquero AR, Farrington DP, Welsh BC, Tremblay R, Jennings

WG (2009) Effects of early family/parent training programs on

antisocial behavior and delinquency. J Exp Criminol 5:83–120.

doi:10.1007/s11292-009-9072-x

51. Marsh P, Allen JP, Ho M, Porter M, McFarland FC (2006) The

changing nature of adolescent friendships—Longitudinal links with

early adolescent ego development. J Early Adolesc 26:414–431

52. De Haan AD, Prinzie P, Dekovic M (2012) Change and reci-

procity in adolescent aggressive and rule-breaking behaviors and

parental support and dysfunctional discipline. Dev Psychopathol

24:301–315. doi:10.1017/s0954579411000848

53. Kosterman R, Hawkins JD, Mason WA, Herrenkohl TI, Lengua

LJ, McCauley E (2010) Assessment of behavior problems in

childhood and adolescence as predictors of early adult depres-

sion. J Psychopathol Behav Assess 32:118–127. doi:10.1007/

s10862-009-9138-0

54. Lundberg M, Perris C, Adolfsson R (2000) Family environment

and personality: perceived parenting and the role of personality.

Clin Psychol Psychother 7:267–274. doi:10.1002/1099-

0879(200010)7:4\267:aid-cpp258[3.3.co;2-j

55. Agnew R (2003) An integrated theory of the adolescent peak in

offending. Youth Soc 34:263–299

56. Moffitt TE (1993) Adolescence-limited and life-course-persistent

antisocial-behavior—a developmental taxonomy. Psychol Rev

100:674–701

57. Larsen CD, Sandberg JG, Harper JM, Bean R (2011) The effects

of childhood abuse on relationship quality: gender differences

and clinical implications. Fam Relat 60:435–445. doi:10.1111/j.

1741-3729.2011.00661.x

58. Styron T, Janoff Bulman R (1997) Childhood attachment and

abuse: long-term effects on adult attachment, depression, and

conflict resolution. Child Abuse Negl 21:1015–1023. doi:10.

1016/s0145-2134(97)00062-8

59. Vandell DL (2000) Parents, peer groups, and other socializing

influences. Dev Psychol 36:699–710. doi:10.1037//0012-1649.36.

6.699

Eur Child Adolesc Psychiatry (2014) 23:499–513 513

123

http://dx.doi.org/10.1007/s10802-009-9351-z
http://dx.doi.org/10.1007/s10802-009-9351-z
http://dx.doi.org/10.1037/a0014072
http://dx.doi.org/10.1186/1471-2288-12-93
http://dx.doi.org/10.1016/s0191-8869(02)00090-9
http://dx.doi.org/10.1100/tsw.2011.2
http://dx.doi.org/10.1177/0163278709338554
http://dx.doi.org/10.1111/j.1469-7610.2006.01585.x
http://dx.doi.org/10.1037/0021-843x.112.2.179
http://dx.doi.org/10.1037/0021-843x.112.2.179
http://dx.doi.org/10.1111/j.1469-7610.2009.02174.x
http://dx.doi.org/10.1111/j.1741-3737.2008.00481.x
http://dx.doi.org/10.1007/s10964-010-9616-4
http://dx.doi.org/10.1007/s10964-010-9616-4
http://dx.doi.org/10.1007/s10802-010-9468-0
http://dx.doi.org/10.1007/s10802-010-9468-0
http://dx.doi.org/10.1007/s11292-009-9072-x
http://dx.doi.org/10.1017/s0954579411000848
http://dx.doi.org/10.1007/s10862-009-9138-0
http://dx.doi.org/10.1007/s10862-009-9138-0
http://dx.doi.org/10.1002/1099-0879(200010)7:4%3c267:aid-cpp258%3e3.3.co;2-j
http://dx.doi.org/10.1002/1099-0879(200010)7:4%3c267:aid-cpp258%3e3.3.co;2-j
http://dx.doi.org/10.1111/j.1741-3729.2011.00661.x
http://dx.doi.org/10.1111/j.1741-3729.2011.00661.x
http://dx.doi.org/10.1016/s0145-2134(97)00062-8
http://dx.doi.org/10.1016/s0145-2134(97)00062-8
http://dx.doi.org/10.1037//0012-1649.36.6.699
http://dx.doi.org/10.1037//0012-1649.36.6.699

	Effects of structural and dynamic family characteristics on the development of depressive and aggressive problems during adolescence. The TRAILS study
	Abstract
	Introduction
	Method
	Sample
	Measures
	Aggressive and depressive problems
	Socioeconomic status (SES)
	Family composition
	Familial vulnerability
	Perceived parenting

	Analysis

	Results
	Linear mixed models: aggressive problems
	Linear mixed models: depressive problems


	Discussion
	Aggressive problem development
	Depressive problem development
	Comorbid problem development
	Limitations
	Future research and implications


	Conclusions
	Acknowledgments
	References


