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Abstract 

Background: Although relations of various parental psychological problems and family functioning 

with child development are well documented, it remains unclear whether specific prenatal or specific postnatal 

risk factors are independently associated with child emotional and behavioural problems, or whether observed 

associations can be explained by general parental psychopathology. Using a stepwise approach, we examined the 

effects of prenatal and postnatal parental depressive symptoms, prenatal and postnatal hostility of the parents, as 

well as prenatal family functioning on the risk of child emotional and behavioural problems. Methods: This 

study was embedded in Generation R: a population-based cohort from fetal life onwards. Mothers and fathers of 

2698 children provided information about depressive symptoms, symptoms of hostility and family functioning 

during pregnancy and three years after birth. Mother and father each reported on child behaviour when the child 

was three years old. Results: Parental depressive symptoms increased the risk of child emotional and 

behavioural problems, but this increase was explained by postnatal parental hostile behaviour. Postnatal 

symptoms of hostility of mothers (OR=1.34, p-value<0.001) and postnatal symptoms of hostility of fathers 

(OR=1.30, p-value<0.001) each contributed independently to the risk of child emotional and behavioural 

problems. Conclusions: Postnatal parental hostility is associated with an increased risk of child emotional and 

behavioural problems, independent of parental depressive symptoms. These findings suggest that prevention and 

intervention strategies should focus on psychological symptoms of both mothers and fathers, in particular on 

hostile behaviour, in families with young children. 

Keywords: family functioning, psychopathology, depression, hostility, child emotional and behavioural 

problems.  

 

Introduction 

A broad range of psychological problems of parents places children at risk for the development of 

emotional and behavioural problems.  A key example is the effect of maternal depression on child development. 

Not only is depression in children of depressed mothers more frequent and more severe than in children of non-

depressed mothers, but these children also display more anxiety disorders, aggression, attention deficits, insecure 

attachment, poor self-esteem and poor peer relations [1-2]. The relation between psychopathology of parents and 

child development is not limited to the mother-child relationship [3-4]. For instance, postnatal paternal 

depression was associated with a higher likelihood of a psychiatric diagnosis in children at the age of 7 [5]. Next 

to the evidence for a postnatal effect of parental psychopathology on child development, there are also several 
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reports suggesting a direct relation between maternal stress during pregnancy, such as depression and anxiety, 

and child development [6]. Interestingly, father s’ prenatal depression has also been associated with child 

development such as excessive infant crying [7], child anxiety [8], and conduct problems [9]. Genetic effects, 

programming effects in utero and differentiation effects after birth may account for these prenatal and postnatal 

associations [10]. During pregnancy, the comparison of the effect of maternal risk factors on the likelihood of 

child internalizing problems with the effect of paternal risk factors has been used to investigate the causality of 

the underlying association [11]. If only a maternal prenatal relation is found, this may be the result of specific 

intra-uterine programming effects. A prenatal effect of paternal risk factors more likely reflects long lasting 

effects such as a genetic risk for psychopathology or residual confounding (i.e. unmeasured variables account for 

the association).    

Like depression, parental hostility is also a significant threat to child development [12-13]. Hostile 

behaviour of mothers and fathers is related to less optimal interactions with their children [14].  Parent-child 

hostility gives rise to fear, anger and distress, and increases the likelihood of aggressive behaviour and anxiety of 

the child [15,14]. The actual effect of parental hostility seems to depend mainly on emotional and cognitive 

processes within the child, and on family processes such as the level of involvement of the child in parental 

disputes [16].  

By way of daily interaction within families, parental psychopathology usually also affects contextual 

factors.  In families with a depressed parent, the interaction between spouses is often characterized by increased 

hostility and tension [17]. These families report poor family functioning more frequently than families with no 

depressed parents [18]. Therefore, children in these families are not only at an increased risk of emotional and 

behavioural problems, because they have a parent with psychological problems, but also due to an increased 

likelihood of exposure to marital conflict and poor family functioning.  

Previous research mostly focused on the interrelation of parental depression, hostility, marital conflict 

and family functioning on child development, and mediators of these associations [19-21,16].  In a recent review 

in this field, it was suggested that parental psychopathology and family functioning have reciprocal effects 

without a causal primacy of one of the two [21]. The debate remains to what extent these apparent risk factors 

independently contribute to child problem behaviour when analysed simultaneously. Insight in the independent 

contributions of parental depression, parental hostility and family functioning to the risk of child problem 

behaviour is important for the development of effective prevention and intervention strategies.  
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In the present study, we aimed to test the following hypotheses, 1) prenatal psychological symptoms of 

parents are a risk factor for child emotional and behavioural problems independent of postnatal parental 

symptoms, 2) parental depressive symptoms and parental symptoms of hostility each contribute to the risk of 

emotional and behavioural problems in children. Given the dyadic nature of family functioning, we also 

expected to find an additional effect of family functioning on the risk of child problems, and 3) any prenatal 

effect of maternal psychological symptoms exceeds the effect of paternal psychological symptoms during 

pregnancy, due to direct physiologic effects via the mother on the intrauterine environment of the fetus.  

We tested these hypotheses in 2698 families participating in an ongoing population-based cohort. To 

explore the specificity of our findings, we also examined the effect of other parental psychological symptoms, 

such as psychoticism and anxiety, on child emotional and behavioural problems. Furthermore, we examined the 

effect of parental depressive symptoms, parental hostility, and family functioning on subtypes of emotional and 

behavioural problems; emotionally reactive behaviour, anxious/depressed behaviour, somatic complaints, 

withdrawn behaviour, attention problems and aggressive behaviour.   

 

Methods 

Design 

This study was embedded in the Generation R Study, a population-based cohort from foetal life onwards in 

Rotterdam, the Netherlands. The Generation R Study has previously been described in detail [22]. All children 

were born between April 2002 and January 2006. The study has been approved by the Medical Ethics 

Committee of the Erasmus Medical Center, Rotterdam (numbers: prenatal, MEC 198.782/2001/31 and postnatal, 

MEC 217.595/2002/202). Written informed consent was obtained from all adult participants. 

 

Population of analysis 

In the Generation R cohort, complete information on depressive symptoms, symptoms of hostility during 

pregnancy and family functioning was obtained from 3425 mothers and fathers. Families without father 

participation were not included in this study. Of the 3425 couples, 2698 filled out the questionnaire about child 

behaviour. Hence in total, 2698 couples and children (79% of 3425) were included in the analyses.  
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Prenatal and postnatal psychological symptoms of the parents 

Psychological symptoms of the parents were assessed at 20 weeks of pregnancy and when the child was three 

years old with the Brief Symptom Inventory (BSI), a validated self-report questionnaire with 53 items to be 

answered on a five-point scale, ranging from “0=not at all” to “4=extremely” [23-24]. These 53 items are 

classified in eight subscales; Depression, Hostility, Anxiety, Phobic Anxiety, Paranoid Ideation, Psychoticism, 

Interpersonal Sensitivity and Obsessive-Compulsive. This study focused mainly on depression and hostility. The 

Depression scale consists of 6 items e.g. “I am feeling suicidal” and “I have no interest in anything”. The 

Hostility scale consists of 5 items e.g. “I have an urge to hit, injure or cause pain to others” and “I often get 

involved in arguments”. Higher scores on these scales represent an increased occurrence of depressive symptoms 

or symptoms of hostility.  

 

Prenatal family functioning  

Family functioning was assessed by the subscale General Functioning of the Family Assessment Device [25] at 

20 weeks pregnancy. General Functioning is a validated overall self-report measure of health and pathology of a 

family and consists of 12 items. Half of the items describe healthy functioning, e.g. “In times of crisis, we can 

turn to each other for support”. The other half describes unhealthy items, e.g. “There are a lot of unpleasant and 

painful feelings in our family.” Parents were asked to rate how well each item described their family by selecting 

from four different responses: strongly agree, agree, disagree or strongly disagree. The scores per item were 

summed and divided by 12 yielding a total score from 1 to 4. A higher total score translates into less well 

functioning families or poor family functioning.  

 

Child behaviour  

The Child Behavior Checklist/1½-5 (CBCL/1½-5) was used to obtain standardized parent reports of children’s 

problem behaviour at the age of 3 years. This behavioural questionnaire contains 99 items, which are scored on a 

three-point scale; 0 = not true, 1 = somewhat true or sometimes true and 2 = very or often true, based on the two 

preceding months. The Total Problems score is obtained by summing the scores of all 99 items. The 

Internalizing scale score is a sum score of the items (N=36) in four syndrome scales: Emotionally Reactive, 

Anxious/Depressed, Somatic Complaints, and Withdrawn. The Externalizing scale score is a sum score of the 

items (N=24) in the Attention Problems and Aggressive Behavior syndrome scales. The psychometric properties 

of the CBCL are well established [26]. In this study, we used the broadband scale Internalizing scale, the 
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Externalizing scale and the syndrome scales (emotionally reactive, anxious/depressed, somatic complaints, 

withdrawn, attention problems, and aggression). The data could not be normalized and were analyzed as 

dichotomized variables. To obtain a score on emotional and behavioural problems based on the report of both 

parents, the scores on Internalizing and Externalizing of mother and father were standardized (Z-scores) and 

averaged. If only the score of one parent was available, this score was used (12%). Dutch norm scores have not 

been published. As in previous analyses, we defined a non-optimal score as the highest 20 percent of 

Internalizing and Externalizing item scores [27]. Likewise we calculated non-optimal scores of the syndrome 

scales.  

 

Other measurements 

Information on infant birth weight and gender were obtained from midwife and hospital registries. Gestational 

age was established by foetal ultrasound examinations within the Generation R Study. Information on parental 

age at child birth, parental educational level, maternal smoking and maternal alcohol use during pregnancy, birth 

order, age of the infant, and ethnicity of the infant was obtained by questionnaire. The highest completed 

education (primary school, secondary school and higher education) determined the educational level of the 

parents. Ethnicity of the infant was classified into two categories based on the parental country of birth. If both 

parents were non-Dutch, mother’s ethnicity determined the ethnicity of the child. The group of children 

classified as Western includes Dutch, American Western (non-Hispanic Whites), Asian Western (Japan), 

European and Australian children. The Non-Western group is comprised of children with a Turkish, Moroccan, 

Surinamese, Cape Verdean, Dutch Antillean, African, American non-Western (Afro-Americans, Hispanics) and 

Asian non-Western (Asia except Japan) ethnicity [28]. Maternal smoking and maternal alcohol use were 

assessed at three time-points during pregnancy and categorized into “yes, during pregnancy” and “never during 

pregnancy”. The inclusion of these potential confounders was determined a priori and based on existing 

knowledge about the association between parental psychopathology and child behaviour [6].  

 

Statistical analysis 

In a non-response analysis, differences in baseline characteristics of responders (n=2698) and non-

responders (n=727) on the assessment of child behaviour were compared with the chi-square statistic for 

categorical variables, the independent t-test for normally distributed continuous variables and the Mann Whitney 

U test for non-normally distributed continuous variables. Likewise, we compared baseline characteristics 
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between children with low scores on emotional and behavioural problems and children with high scores on 

emotional and behavioural problems. The correlation between the determinants was analyzed using the 

Spearman’s correlation coefficient for non-parametric variables ( sp). The continuous measures of parental 

depressive symptoms, family functioning and symptoms of hostility were expressed per standard deviation to 

facilitate comparisons of effect sizes.  

First, we examined the direct effect of prenatal depressive symptoms, prenatal hostility symptoms, 

prenatal family functioning, postnatal depressive symptoms and postnatal hostility symptoms of the parents on 

child internalizing problems and child externalizing problems. These multivariate linear regression analyses were 

adjusted for covariates, but not for the other determinants. To test the specificity of these associations for 

depressive symptoms and hostility, we additionally examined the association of other prenatal maternal BSI 

subscales (Phobic Anxiety, Psychoticism, Paranoid Ideation, Obsessive-Compulsive, Interpersonal Sensitivity, 

Somatization and Anxiety) with child internalizing and externalizing problems.   

Second, we examined the independent contribution of parental psychological problems and family 

functioning to the development of child internalizing and externalizing problems using multivariate linear 

regression analyses in five successive models. The first three models included the prenatal determinants, whereas 

the postnatal determinants were added in model 4 and model 5. To test for significant difference between the 

odds ratios, we produced 84% confidence intervals (84%CI) around the odds ratios and examined the overlap. 

As reported by Julious, the level of statistical significance between the two groups would be 5% or lower if the 

84% confidence intervals around the odds ratios do not overlap [29]. Third, we examined the association of 

parental psychological symptoms and family functioning with subtypes of internalizing and externalizing 

problems (model 5). 

All analyses were controlled for child gender, birth weight, birth order, child ethnicity, child age, 

maternal smoking and drinking behaviour during pregnancy, parental age, as well as for parental education. 

Missing data were imputed using multiple imputation procedures. Test statistics and regression coefficients were 

averaged across five imputed data sets [30]. The level of significance for all analyses was set at  = .05. All 

statistical analyses were carried out using PASW Statistics, version 17.0 for Windows [30]. 

   

Non-response analysis 

Mothers who did not complete the CBCL/1½-5 were on average younger at child birth (29.2yrs. vs. 31.6yrs., 

t=12.27, p<0.001), were less likely high educated (20.3% vs. 37.5%, 2
 
=76.17(1df), p<0.001), and more likely 
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to smoke during pregnancy (26.2% vs. 18.5%, 2
 
=21.06(1df), p<0.001 than responding mothers. Likewise, 

fathers who did not complete the CBCL/1½-5 were on average younger at child birth (32.2yrs. vs. 33.9yrs., 

t=6.598, p<0.001), and were less high educated (26.5% vs. 40.1%, 2
 
=45.67(1df), p<0.001) than responding 

fathers. Children of non-responding mothers had on average a lower birth weight (3363gram vs. 3480gram, 

t=5.05, p<0.001) and the origin of these children was less likely Dutch or Western (63.6% vs. 84.8%, 2
 

=163.161df), p<0.001) compared with children of mothers who did complete the CBCL/1½-5 .  

      

Results 

Table 1 presents the subject characteristics in the group of children with low internalizing problems compared 

with the subject characteristics in the group of children with high internalizing problems. Mothers of children 

with high internalizing problems were on average younger at child birth (mean 30.8 yrs. vs. 31.8 yrs., t=5.39, 

p<0.001) and were less likely highly educated (33.8% vs. 39.2%, 2
 
=5.06(1df), p=0.021) than mothers of 

children with low internalizing problems. Paternal characteristics showed a similar distribution over the groups 

compared with maternal characteristics. The children with high internalizing problems were more likely 

firstborns (72.8% vs. 60.5%, 2
 
=27.88(1df), p<0.001), had on average a lower birth weight (3422gram vs. 

3495gram, t: 2.27, p=0.006) and were less often of Western origin (78.3% vs. 86.9%, 2
 
=19.71(1df), p<0.001) 

compared with children with low internalizing problem scores. The comparison of children with low 

externalizing problems and high externalizing problems showed a similar distribution of characteristics, except 

for maternal smoking during pregnancy (% never during pregnancy 82.9 vs. 76.0, 2
 
=13.96(1df , p<0.001) and 

gender (% boys 47.1 vs. 60.3, 2
 
=29.74(1df , p<0.001) (data not shown). 

Prenatal depressive symptoms, prenatal hostility, prenatal family functioning, postnatal depressive 

symptoms and postnatal hostility of the parents were significantly correlated (p-value <0.001), and the highest 

correlation was found between depressive symptoms and symptoms of hostility (e.g. sp prenatal maternal 

depressive symptoms - prenatal maternal hostility 0.50, p-value <0.001) (Appendix table 1). Co-linearity among 

BSI sub-scales was indicated by correlations of .31 to .64. For instance, we found a correlation of 0.52 for BSI 

depression and BSI anxiety, for BSI depression with BSI phobic anxiety a correlation of 0.37, for BSI hostility 

with BSI anxiety a correlation of 0.48 and a correlation for hostility with phobic anxiety of 0.31. 

As presented in table 2, parental prenatal depressive symptoms, parental prenatal symptoms of hostility, 

parental prenatal family functioning, parental postnatal depressive symptom and parental postnatal symptoms of 

hostility were all significantly associated with an increased likelihood of child internalizing problems (OR range 
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1.14-1.54, p-values <0.01) and child externalizing problems (OR range 1.06-1.38, p-values <0.01). The other 

prenatal BSI subscale scores of the mother also predicted child internalizing problems (OR of Phobic Anxiety 

1.18, OR of Paranoid Ideation 1.24, OR of Psychoticism 1.26, OR of Interpersonal Sensitivity 1.30, OR of 

Anxiety 1.34, OR of Obsessive-Compulsive 1.37, all p-values <0.001) and child externalizing problems (OR of 

Phobic Anxiety 1.15, OR of Paranoid Ideation 1.23, OR of Psychoticism 1.21, OR of Interpersonal Sensitivity 

1.27, OR of Anxiety 1.22, OR of Obsessive-Compulsive 1.42, all p-values <0.01. 

In table 3, we present the association of parental psychological symptoms and family functioning with 

child internalizing problems in 5 successive models. The prenatal analyses showed that prenatal depressive 

symptoms of mothers and fathers each predicted internalizing problems (model 1). However, these associations 

were no longer significant when prenatal parental hostility was added to the regression analysis (model 2). In 

model 3, a higher score on prenatal family functioning experienced by the mother was associated with an 

increased risk of child internalizing problems (OR 1.25, 95%CI 1.12; 1.39, p-value <0.001). Prenatal family 

functioning experienced by the father was not significantly associated with child internalizing problems. In 

model 4 and 5 postnatal determinants were added to the analyses. As shown in these models, we found that the 

initially significant associations of postnatal depressive symptoms of mother and father with an increased risk of 

internalizing problems were no longer significant after adding postnatal parental symptoms of hostility. The final 

model (model 5) showed that poor family functioning experienced by the mother during pregnancy (OR1.23, 

95%CI 1.10; 1.37, p-value <0.001), postnatal symptoms of hostility of mother (OR1.35, 95%CI 1.20; 1.52,  p-

value <0.001), and postnatal symptoms of hostility of father (OR1.30, 95%CI 1.17;1.46, p-value <0.001) were 

all independently associated with an increased risk of child internalizing problems. The same pattern was found 

for the associations between the determinants and child externalizing problems (table 4); postnatal symptoms of 

hostility of the mother (OR1.34, 95%CI 1.20; 1.50, p-value <0.001) and of the father (OR1.33, 95%CI 1.19; 

1.48, p-value <0.001) independently contributed to the likelihood of child externalizing problems. Also, the 

effects of the determinants on the risk of child internalizing problems and child externalizing problems were not 

significantly different, since the 84% confidence intervals of the ORs overlap (data not shown).      

The analyses of parental psychopathology symptoms and prenatal family functioning with subtypes of 

internalizing problems and externalizing problems showed that postnatal symptoms of hostility of mothers and 

fathers each significantly increased the likelihood of all six subtypes of child emotional and behavioural 

problems at the age of three years (OR range 1.15-1.37) (see appendix table 2 and appendix table 3). Next to 

these significant observations, prenatal depressive symptoms of the mother were primarily related to 
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anxious/depressed behaviour and emotionally reactive behaviour. Prenatal symptoms of hostility of the mother 

predicted child aggressive behaviour, whereas prenatal symptoms of hostility of the father were significantly 

associated with emotionally reactive behaviour of the child. Furthermore, prenatal family functioning reported 

by the mother was associated with anxious/depressed behaviour, emotionally reactive behaviour and somatic 

complaints, whereas prenatal family functioning reported by the father was related to somatic complaints of 

children (see appendix table 2 and appendix table 3). 

 

Discussion 

This study examined the risk of prenatal and postnatal parental depressive symptoms, prenatal and 

postnatal parental hostility and prenatal family functioning for emotional and behavioural problems in young 

children. We first evaluate prenatal and postnatal effects of parental psychological symptoms. The associations 

of parental prenatal depressive symptoms and prenatal hostility of the parents with child internalizing and 

externalizing problems were not independent of the effect of postnatal parental hostility with the outcome. This 

may suggest that parent-child interaction is essential to determine the impact of parental psychopathology on 

children, or that it is easier to detect an immediate effect than a distant effect of a stressor on child development. 

However, these findings make it also more likely that the effects of postnatal parental symptoms of hostility on 

child behaviour are causal, because some form of hostility in the parent was already present before birth of the 

child. Child emotional and behavioural problems can be a source of postnatal parental psychological problems 

[12-13], but this reasoning cannot account for parental hostility prior to birth of the offspring, thus reverse 

causality is less likely.  

Our second hypothesis posited that parental depressive symptoms, parental hostility and family 

functioning would have independent effects on child development. Although initially significant, the effects of 

parental depressive symptoms on child internalizing problems and child externalizing problems were accounted 

for by postnatal parental hostility. Hence, when analysed simultaneously with parental depressive symptoms, the 

impact of parental hostility after birth on child development seemed larger. However, we cannot conclude that 

depressive symptoms of the parents do not affect these families. It has been reported that persons with a 

depression show more nonverbal expressions of hostility in their interactions than non depressed persons [31]. In 

our study, this comorbidity was reflected by moderately strong correlations between depressive symptoms and 

symptoms of hostility. Also, in the subtype analyses, prenatal maternal depressive symptoms significantly 
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predicted child anxious/depressed behaviour and emotionally reactive behaviour, independent of parental 

hostility.  

We also report that poor family functioning during pregnancy experienced by the mother increases the 

risk of child internalizing problems, independently of the increased risk associated with parental postnatal 

hostility. The association between family functioning and child behavioural problems has been previously 

documented [15,32]. In this field of research, many studies however focused on the combined effect of family 

functioning and parental psychopathology on child development [16,20,32,19,14]. Our findings seem to 

underscore the importance of family life to child development, next to the effect of parental symptoms of 

psychopathology. Interestingly, this association may be specific for child internalizing problems, as we did not 

find an independent effect of prenatal family functioning on child externalizing problems. 

To test the third hypothesis, we focused on the effects of maternal risk factors and the effects of paternal 

risk factors on child emotional and behavioural problems. Remarkably, the postnatal effect of father’s hostility 

was similar to the effect estimate of mother’s hostility on the likelihood of child internalizing and externalizing 

problems. These findings underscore the importance of father’s behaviour on child development, and point to the 

fact that even subtle hostility by father affects their children. In contrast, father’s experience of family 

functioning was not significantly associated with child internalizing problems. Fathers may have different views 

on family functioning compared to mothers. In our study, however, mothers and fathers report quite similar on 

family functioning in terms of total range of scores and mean scores. As both parents’ reports of family 

functioning were included in one regression model (table 3), it may also be that the effect of father’s experience 

of family functioning is captured in mother’s experience of family functioning.  

Two methodological considerations need to be discussed. First, we want to address the specificity of our 

findings. The associations of parental depressive symptoms and hostility with child internalizing and 

externalizing problems were not specific; other BSI subscales also predicted child problems. This indicates 

strongly that these scales partly represent general psychopathology. We also found similar effects of postnatal 

parental hostility on child internalizing and child externalizing problems. If anything, family functioning 

reported by the mother was associated with a somewhat higher risk of internalizing problems compared with 

externalizing problems. This absence of effect specificity is not surprising, given the high level of comorbidity 

among psychiatric disorders in children [33]. Recently, Kessler and colleagues reported, even in adults, 

significant associations of “virtually all temporally primary lifetime disorders predicting subsequent onset of 

other disorders” in a study of lifetime comorbidity [34].  
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Secondly, the question of a multiple testing problem must be discussed. We studied the effect of several 

related risk factors on child emotional and behavioural problems. However, the tests do not constitute 

independent hypotheses. Hence we did not adjust for multiple testing. If we, however, would apply a Bonferroni 

correction, the corrected alpha for chance is 0.05/10= 0.005 which would not change the interpretation of our 

findings. The p-values of the significant associations of postnatal parental hostility and child problems presented 

in table 3 and table 4 are smaller than 0.001. Moreover, appendix table 2 and 3 present additional analyses of 

syndrome scales that further explore the results obtained with the broadband scale Internalizing and 

Externalizing. Hence, the aim here was not to test more hypotheses, but to explain the results observed. 

  The present study has several strengths. First, both mother and father participated in this study, and thus 

information about depressive symptoms, hostility and family functioning of both parents was available. This 

enabled us to study maternal and paternal effects on child development separately. Second, child emotional and 

behavioural problems were assessed separately by mother and father. Using multiple informants increased the 

reliability of our findings, and reduced the risk of reporter bias. Since assessment of behaviour will always be 

subjective, reporter bias may occur if, for instance, a depression of the mother influences her view on her child’s 

behaviour [35]. Third, our study was embedded in a large birth cohort, which made it possible to adjust for 

numerous confounders. Besides these strengths, this study has also limitations. First, our response analyses 

showed that selection occurred toward well functioning families with a higher social economic status (SES). As 

partner participation is higher in families with higher SES, our study was prone to represent more well 

functioning families [36]. Second, observational measurements in this large cohort were not feasible. Therefore, 

we relied on report of mothers and fathers on psychological symptoms, family functioning and child behaviour. 

Yet, we used validated questionnaires with good reliability and validity. Third, as this study was performed in a 

fairly healthy population we should be careful generalizing our findings to clinical populations.  

In conclusion, we found that family functioning experienced by the mother and postnatal hostile 

behaviour of parents independently contributed to the risk of internalizing problems in 3-year-old children. 

Parental postnatal hostile behaviour was also related to child externalizing problems. Interestingly, parental 

hostility accounted for the effect of parental depressive symptoms on child internalizing and externalizing 

problems. These findings suggest that prevention and intervention strategies should focus on psychological 

symptoms of both mothers and fathers, in particular on hostile behaviour, in families with young children. 
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Table 1 Subject characteristics (n=2698)  

Child Internalizing Problems reported by both parents 

low internalizing problems
$
  high internalizing problems

$
                             

                                                            (n=2162)    (n=536)   test statistic  p-value
¶
                   

Mother 

Age at child birth (years)   31.8(4.0)    30.8(4.1)     5.39   < 0.001  

Education (%)           

   higher education    39.2     33.8         5.06       0.021           

Smoking during pregnancy (%)  

   never     82.0     79.9         1.27       0.260        

Alcohol during pregnancy (%) 

   never     30.8     37.1      8.00        0.005        

Birth order (%)            

   first child     60.5     72.8    27.88    <0.001        

 

Father 

Age at child birth (years)   34.0(5.0)    33.3(4.8)     2.88        0.004          

Education (%)  

   higher education    41.6     36.2      5.17       0.023        

  

Child 

Gender (%boys)    50.1     48.3       0.57      0.451         

Gestational age at birth (weeks)  40.1(27.6-43.4)
#
   40.1(29.6-42.9)

#
     1.44       0.212      

Birth weight (gram)    3495(553)    3422(583)      2.27      0.006            

Ethnicity (%)              

   Dutch/other Western   86.9     78.3    19.71   < 0.001         
Low internalizing problems were defined as scores below the 80

th
 percentile on the Internalizing scale of the Child Behavior Checklist and High internalizing problems as scores at 

the 80
th

 percentile and higher on the Internalizing scale of the Child Behavior Checklist.   
$
mean (standard deviation) unless otherwise indicated 

#
median (100% range) 

 
¶
with the chi-square statistic for categorical variables (parental education, smoking during pregnancy, alcohol during pregnancy, gender, child ethnicity), the independent t-test for 

normally distributed continuous variables (parental age, birth weight) and the Mann Whitney U test for non-normally distributed continuous variables (gestational age). 
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Table 2 The associations of parental symptoms of psychopathology and prenatal family functioning with child emotional and behavioural 

problems as reported by both parents. 

 Child Internalizing Problems at 3yrs. 

reported by both parents (per sd) 

Child Externalizing Problems at 3yrs. 

reported by both parents (per sd) 

 OR
*
 95% CI p-value OR

*
 95% CI p-value 

Prenatal depressive symptoms per sd 

 (n=2698) 

     

Mother 1.21 1.11;1.32 <0.001 1.23 1.13;1.34 < 0.001 

Father 1.18 1.08;1.29 <0.001 1.16 1.060;1.26    0.001 

    

Prenatal hostility symptoms per sd 

 (n=2698) 

   

Mother 1.27 1.16;1.39 <0.001 1.29 1.18;1.41 <0.001 

Father 1.23 1.13;1.34 <0.001 1.23 1.13;1.34 <0.001 

    

Prenatal family functioning per sd 

 (n=2698) 

   

Mother 1.14 1.04;1.25 <0.001 1.24 1.13;1.36 <0.001 

Father 1.18 1.07;1.30   0.001 1.19 1.08;1.31   0.001 

    

Postnatal depressive symptoms per sd  

(3yrs.after birth)(n=2692) 

   

Mother 1.37 1.25;1.50 <0.001 1.32 1.21;1.44 <0.001 

Father 1.24 1.14;1.35 <0.001 1.26 1.16;1.37 <0.001 

    

Postnatal hostility symptoms per sd 

 (3yrs. after birth)(n=2696) 

   

Mother 1.54 1.40;1.69 <0.001 1.51 1.38;1.66 <0.001 

Father 1.42 1.30;1.55 <0.001 1.44 1.32;1.57 <0.001 
Reference group = children with Internalizing Problem scores/ Externalizing Problem scores below the 80

th
 percentile on the Child Behavior Checklist. 

All analyses were adjusted for child gender, birth weight, birth order, ethnicity, child age at questionnaire, maternal smoking and alcohol use during pregnancy, parental age and 

parental educational level. Small differences in numbers due to the exclusion of outliers in postnatal psychological symptoms. 

Abbreviations: OR; odds ratio, CI; confidence interval 

*OR’s represent the increased risk of internalizing and externalizing problem scores per standard deviation (sd) increase of the determinants. 
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Table 3 The association of family functioning and parental psychopathology with child internalizing problems as reported by both parents in 

mutually adjusted successive models. 

    

 

Child Internalizing Problems at 3yrs. reported by both parents (per sd) 

 

Successive 

model 1 

(n=2698)  

model 2 

(n=2698)  

model 3 

(n=2698)  

model 4 

(n=2687)  

model 5
$
 

(n=2685)  

models    OR
*
 95%CI p OR

*
 95%CI p OR

*
 95%CI p OR

*
 95%CI p OR

*
 95%CI p 

Prenatal depressive symptoms per sd 

mother  1.18 1.08;1.29 <0.001 1.07 0.96;1.19 0.23 1.04 0.93;1.16   0.49 1.01 0.90;1.13   0.75 1.06 0.94;1.19   0.36 

father  1.15 1.05;1.26   0.002 1.07 0.96;1.19 0.22 1.05 0.94;1.17   0.33 1.01 0.92;1.13   0.74 1.04 0.93;1.16   0.52 

Prenatal hostility symptoms per sd 

mother     1.18 1.05;1.32 0.004 1.15 1.02;1.29   0.02 1.12 1.00;1.26   0.07 1.04 0.92;1.17   0.52 

father     1.15 1.04;1.28 0.008 1.14 1.02;1.27   0.02 1.13 1.01;1.26   0.03 1.06 0.95;1.19   0.31 

Prenatal family functioning per sd 

mother        1.28 1.15;1.42 <0.001 1.25 1.12;1.39 <0.001 1.23 1.10;1.37 <0.001 

father        0.99 0.89;1.11   0.92 0.97 0.87;1.08   0.65 0.96 0.83;1.05   0.51 

Postnatal depressive symptoms per sd (3yrs. after birth) 

mother           1.24 1.13;1.36 <0.001 1.07 0.96;1.20   0.28 

father           1.11 1.01;1.22   0.02 0.99 0.88;1.10   0.82 

Postnatal hostility symptoms per sd (3yrs. after birth) 

mother              1.35 1.20;1.52 <0.001 

father                           1.30 1.17;1.46 <0.001 
Reference group = children with Internalizing Problem scores below the 80

th
 percentile on the Child Behavior Checklist. 

$ Model 1; prenatal depressive symptoms score of mother and father, Model 2; model 1 + prenatal symptoms of hostility score of mother and father, Model 3; model 2 + prenatal 

family functioning reported by mother and father, Model 4; model 3 + postnatal depressive symptoms score of mother and father, Model 5; model 4 + postnatal symptoms of 

hostility score of mother and father. All reported per standard deviation to facilitate the comparison of these measurements. 
All analyses were adjusted for child gender, birth weight, birth order, ethnicity, child age at questionnaire, maternal smoking and alcohol use during pregnancy, parental age and 

parental educational level. Only mutually adjusted results are reported. Small differences in numbers due to the exclusion of outliers in postnatal psychological symptoms.   

Abbreviations: OR; odds ratio, CI; confidence interval, p; p-value 
* 
OR’s represent the increased risk of internalizing problems per standard deviation (sd) increase of the determinants. 
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Table 4 The association of family functioning and parental psychopathology with child externalizing problems as reported by both parents in 

mutually adjusted successive models. 

    

 

Child Externalizing Problems at 3yrs. reported by both parents (per sd) 

 

Successive 

model 1 

(n=2698)  

model 2 

(n=2698)  

model 3 

(n=2698)  

model 4 

(n=2687)  

model 5
$
 

(n=2685)  

models    OR
*
 95%CI p OR

*
 95%CI p OR

*
 95%CI p OR

*
 95%CI P OR

*
 95%CI p 

Prenatal depressive symptoms per sd 

mother  1.19 1.09;1.30 <0.001 1.09 0.98;.1.22 0.14 1.06 0.95;1.18   0.29 1.03 0.92;1.16   0.59 1.07 0.95;1.21   0.25 

father  1.12 1.02;1.23   0.009 1.04 0.94;1.16 0.48 1.03 0.96;1.15   0.60 1.01 0.91;1.13   0.88 1.03 0.92;1.15   0.63 

Prenatal hostility symptoms per sd 

mother     1.19 1.06;1.33 0.003 1.17 1.04;1.31   0.006 1.15 1.02;1.29   0.02 1.07 0.95;1.21   0.25 

father     1.16 1.04;1.29 0.005 1.15 1.03;1.28   0.013 1.12 1.00;1.25   0.04 1.05 0.94;1.18   0.37 

Prenatal family functioning per sd 

mother        1.15 1.04;1.28 0.010 1.11 1.02;1.29 0.05 1.10 0.99;1.23 0.08 

father        1.04 0.93;1.16   0.494 1.01 0.90;1.13   0.79 1.00 0.89;1.12   0.97 

Postnatal depressive symptoms per sd (3yrs. after birth) 

mother           1.19 1.08;1.31 <0.001 1.02 0.91;1.14   0.68 

father           1.15 1.05;1.26   0.004 1.00 0.90;1.12   0.93 

Postnatal hostility symptoms per sd (3yrs. after birth) 

mother              1.34 1.20;1.50 <0.001 

father                           1.33 1.19;1.48 <0.001 
Reference group = children with Externalizing Problem scores below the 80

th
 percentile on the Child Behavior Checklist. 

$ Model 1; prenatal depressive symptoms score of mother and father, Model 2; model 1 + prenatal symptoms of hostility score of mother and father, Model 3; model 2 + prenatal 

family functioning reported by mother and father, Model 4; model 3 + postnatal depressive symptoms score of mother and father, Model 5; model 4 + postnatal symptoms of 

hostility score of mother and father. All reported per standard deviation to facilitate the comparison of these measurements. 
All analyses were adjusted for child gender, birth weight, birth order, ethnicity, child age at questionnaire, maternal smoking and alcohol use during pregnancy, parental age and 

parental educational level. Only mutually adjusted results are reported. Small differences in numbers due to the exclusion of outliers in postnatal psychological symptoms.     

Abbreviations: OR; odds ratio, CI; confidence interval, p; p-value 
* 
OR’s represent the increased risk of externalizing problems per standard deviation (sd) increase of the determinants. 

 

Table 1 Subject characteristics (n=2698)  



 

 20 

Child Internalizing Problems reported by both parents 

low internalizing problems
$
  high internalizing problems

$
                             

                                                            (n=2162)    (n=536)   test statistic  p-value
¶
                   

Mother 

Age at child birth (years)   31.8(4.0)    30.8(4.1)     5.39   < 0.001  

Education (%)           

   higher education    39.2     33.8         5.06       0.021           

Smoking during pregnancy (%)  

   never     82.0     79.9         1.27       0.260        

Alcohol during pregnancy (%) 

   never     30.8     37.1      8.00        0.005        

Birth order (%)            

   first child     60.5     72.8    27.88    <0.001        

 

Father 

Age at child birth (years)   34.0(5.0)    33.3(4.8)     2.88        0.004          

Education (%)  

   higher education    41.6     36.2      5.17       0.023        

  

Child 

Gender (%boys)    50.1     48.3       0.57      0.451         

Gestational age at birth (weeks)  40.1(27.6-43.4)
#
   40.1(29.6-42.9)

#
     1.44       0.212      

Birth weight (gram)    3495(553)    3422(583)      2.27      0.006            

Ethnicity (%)              

   Dutch/other Western   86.9     78.3    19.71   < 0.001         
Low internalizing problems were defined as scores below the 80

th
 percentile on the Internalizing scale of the Child Behavior Checklist and High internalizing problems as scores at 

the 80
th

 percentile and higher on the Internalizing scale of the Child Behavior Checklist.   
$
mean (standard deviation) unless otherwise indicated 

#
median (100% range) 

 
¶
with the chi-square statistic for categorical variables (parental education, smoking during pregnancy, alcohol during pregnancy, gender, child ethnicity), the independent t-test for 

normally distributed continuous variables (parental age, birth weight) and the Mann Whitney U test for non-normally distributed continuous variables (gestational age). 
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problems as reported by both parents. 

 Child Internalizing Problems at 3yrs. 

reported by both parents (per sd) 

Child Externalizing Problems at 3yrs. 

reported by both parents (per sd) 

 OR
*
 95% CI p-value OR

*
 95% CI p-value 

Prenatal depressive symptoms per sd 

 (n=2698) 

     

Mother 1.21 1.11;1.32 <0.001 1.23 1.13;1.34 < 0.001 

Father 1.18 1.08;1.29 <0.001 1.16 1.060;1.26    0.001 

    

Prenatal hostility symptoms per sd 

 (n=2698) 

   

Mother 1.27 1.16;1.39 <0.001 1.29 1.18;1.41 <0.001 

Father 1.23 1.13;1.34 <0.001 1.23 1.13;1.34 <0.001 

    

Prenatal family functioning per sd 

 (n=2698) 

   

Mother 1.14 1.04;1.25 <0.001 1.24 1.13;1.36 <0.001 

Father 1.18 1.07;1.30   0.001 1.19 1.08;1.31   0.001 

    

Postnatal depressive symptoms per sd  

(3yrs.after birth)(n=2692) 

   

Mother 1.37 1.25;1.50 <0.001 1.32 1.21;1.44 <0.001 

Father 1.24 1.14;1.35 <0.001 1.26 1.16;1.37 <0.001 

    

Postnatal hostility symptoms per sd 

 (3yrs. after birth)(n=2696) 

   

Mother 1.54 1.40;1.69 <0.001 1.51 1.38;1.66 <0.001 

Father 1.42 1.30;1.55 <0.001 1.44 1.32;1.57 <0.001 
Reference group = children with Internalizing Problem scores/ Externalizing Problem scores below the 80

th
 percentile on the Child Behavior Checklist. 

All analyses were adjusted for child gender, birth weight, birth order, ethnicity, child age at questionnaire, maternal smoking and alcohol use during pregnancy, parental age and 

parental educational level. Small differences in numbers due to the exclusion of outliers in postnatal psychological symptoms. 

Abbreviations: OR; odds ratio, CI; confidence interval 

*OR’s represent the increased risk of internalizing and externalizing problem scores per standard deviation (sd) increase of the determinants. 
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Table 3 The association of family functioning and parental psychopathology with child internalizing problems as reported by both parents in 

mutually adjusted successive models. 

    

 

Child Internalizing Problems at 3yrs. reported by both parents (per sd) 

 

Successive 

model 1 

(n=2698)  

model 2 

(n=2698)  

model 3 

(n=2698)  

model 4 

(n=2687)  

model 5
$
 

(n=2685)  

models    OR
*
 95%CI p OR

*
 95%CI p OR

*
 95%CI p OR

*
 95%CI p OR

*
 95%CI p 

Prenatal depressive symptoms per sd 

mother  1.18 1.08;1.29 <0.001 1.07 0.96;1.19 0.23 1.04 0.93;1.16   0.49 1.01 0.90;1.13   0.75 1.06 0.94;1.19   0.36 

father  1.15 1.05;1.26   0.002 1.07 0.96;1.19 0.22 1.05 0.94;1.17   0.33 1.01 0.92;1.13   0.74 1.04 0.93;1.16   0.52 

Prenatal hostility symptoms per sd 

mother     1.18 1.05;1.32 0.004 1.15 1.02;1.29   0.02 1.12 1.00;1.26   0.07 1.04 0.92;1.17   0.52 

father     1.15 1.04;1.28 0.008 1.14 1.02;1.27   0.02 1.13 1.01;1.26   0.03 1.06 0.95;1.19   0.31 

Prenatal family functioning per sd 

mother        1.28 1.15;1.42 <0.001 1.25 1.12;1.39 <0.001 1.23 1.10;1.37 <0.001 

father        0.99 0.89;1.11   0.92 0.97 0.87;1.08   0.65 0.96 0.83;1.05   0.51 

Postnatal depressive symptoms per sd (3yrs. after birth) 

mother           1.24 1.13;1.36 <0.001 1.07 0.96;1.20   0.28 

father           1.11 1.01;1.22   0.02 0.99 0.88;1.10   0.82 

Postnatal hostility symptoms per sd (3yrs. after birth) 

mother              1.35 1.20;1.52 <0.001 

father                           1.30 1.17;1.46 <0.001 
Reference group = children with Internalizing Problem scores below the 80

th
 percentile on the Child Behavior Checklist. 

$ Model 1; prenatal depressive symptoms score of mother and father, Model 2; model 1 + prenatal symptoms of hostility score of mother and father, Model 3; model 2 + prenatal 

family functioning reported by mother and father, Model 4; model 3 + postnatal depressive symptoms score of mother and father, Model 5; model 4 + postnatal symptoms of 

hostility score of mother and father. All reported per standard deviation to facilitate the comparison of these measurements. 
All analyses were adjusted for child gender, birth weight, birth order, ethnicity, child age at questionnaire, maternal smoking and alcohol use during pregnancy, parental age and 

parental educational level. Only mutually adjusted results are reported. Small differences in numbers due to the exclusion of outliers in postnatal psychological symptoms.   

Abbreviations: OR; odds ratio, CI; confidence interval, p; p-value 
* 
OR’s represent the increased risk of internalizing problems per standard deviation (sd) increase of the determinants. 
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Table 4 The association of family functioning and parental psychopathology with child externalizing problems as reported by both parents in 

mutually adjusted successive models. 

    

 

Child Externalizing Problems at 3yrs. reported by both parents (per sd) 

 

Successive 

model 1 

(n=2698)  

model 2 

(n=2698)  

model 3 

(n=2698)  

model 4 

(n=2687)  

model 5
$
 

(n=2685)  

models    OR
*
 95%CI p OR

*
 95%CI p OR

*
 95%CI p OR

*
 95%CI P OR

*
 95%CI p 

Prenatal depressive symptoms per sd 

mother  1.19 1.09;1.30 <0.001 1.09 0.98;.1.22 0.14 1.06 0.95;1.18   0.29 1.03 0.92;1.16   0.59 1.07 0.95;1.21   0.25 

father  1.12 1.02;1.23   0.009 1.04 0.94;1.16 0.48 1.03 0.96;1.15   0.60 1.01 0.91;1.13   0.88 1.03 0.92;1.15   0.63 

Prenatal hostility symptoms per sd 

mother     1.19 1.06;1.33 0.003 1.17 1.04;1.31   0.006 1.15 1.02;1.29   0.02 1.07 0.95;1.21   0.25 

father     1.16 1.04;1.29 0.005 1.15 1.03;1.28   0.013 1.12 1.00;1.25   0.04 1.05 0.94;1.18   0.37 

Prenatal family functioning per sd 

mother        1.15 1.04;1.28 0.010 1.11 1.02;1.29 0.05 1.10 0.99;1.23 0.08 

father        1.04 0.93;1.16   0.494 1.01 0.90;1.13   0.79 1.00 0.89;1.12   0.97 

Postnatal depressive symptoms per sd (3yrs. after birth) 

mother           1.19 1.08;1.31 <0.001 1.02 0.91;1.14   0.68 

father           1.15 1.05;1.26   0.004 1.00 0.90;1.12   0.93 

Postnatal hostility symptoms per sd (3yrs. after birth) 

mother              1.34 1.20;1.50 <0.001 

father                           1.33 1.19;1.48 <0.001 
Reference group = children with Externalizing Problem scores below the 80

th
 percentile on the Child Behavior Checklist. 

$ Model 1; prenatal depressive symptoms score of mother and father, Model 2; model 1 + prenatal symptoms of hostility score of mother and father, Model 3; model 2 + prenatal 

family functioning reported by mother and father, Model 4; model 3 + postnatal depressive symptoms score of mother and father, Model 5; model 4 + postnatal symptoms of 

hostility score of mother and father. All reported per standard deviation to facilitate the comparison of these measurements. 
All analyses were adjusted for child gender, birth weight, birth order, ethnicity, child age at questionnaire, maternal smoking and alcohol use during pregnancy, parental age and 

parental educational level. Only mutually adjusted results are reported. Small differences in numbers due to the exclusion of outliers in postnatal psychological symptoms.     

Abbreviations: OR; odds ratio, CI; confidence interval, p; p-value 
* 
OR’s represent the increased risk of externalizing problems per standard deviation (sd) increase of the determinants. 

 

 


