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Abstract

Previous research found a broad range of postpatahtal risk factors for the development of inédizing
problems in children, but much remained uncleauabte influence of prenatal parental charactesstn
child internalizing problems. In the current stutlyg proposed that prenatal maternal (family) sdres
associated with postnatal maternal characteriGtesmaternal depressive symptoms and maternehpag
stress), thereby posing a risk for the developro&intternalizing problem scores in young childrEist,
gender differences on child internalizing problesares were tested. Furthermore, the moderatingofole
child gender in the association between prenatédmal family stress and child internalizing prahle
scores was examined. Finally, the mediating rolesaiernal depressive symptoms and maternal paggnti
stress in the association between prenatal matimmély stress and child internalizing problem sowere
examined in a multiple mediation model. The curstatly was conducted within the Generation R Stady,
population-based cohort from fetal life onwards.tMws reported on prenatal family stress at 20 weék
gestation, depressive symptoms at 6 months posgtpaparenting stress at 18 months postpartum, laifdi ¢
internalizing problem scores were measured wheghhé was 3 years of age. In the present study&,
families participated, from which 48.6% had boyse proposed multiple mediation model was testetgusi
bootstrapping analyses. No significant gender diffees were found for child internalizing probletores.
In addition, results showed that child gender didmoderate the association between prenatal fatrdgs
and child internalizing problem scores. Furthermeoesults supported the proposed multiple mediation
model. The association between prenatal maternalyfatress and child internalizing problem scores
partly mediated through maternal depressive sympi@mw 0.21, 95% CI = 0.09 — 0.36), and parenting
stressB = 0.69, 95% CI = 0.53 — 0.89). In conclusion, werfd that lower levels of family functioning
experienced by mothers prenatally placed childtersla of developing internalizing problem scorks.
addition, we found that part of this associatiors waplained by maternal postnatal depressive symgto

and maternal postnatal parenting stress.

Keywords:prenatal maternal family stress, child internaligproblem scores, maternal depressive

symptoms, maternal parenting stress
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Chapter I: Introduction

Parents are confronted with many situations irrtheas that ask for adaptation, such as irritatiagy
hassles or moving to a new home (Resick, 2001).ri/depting to these situations is difficult or irapible,
stress may occur (Mulder et al., 2002). For exangdeents may experience stress because of redaipon
strain or unhealthy family functioning (Henrich€12). Stressors can vary in nature and severiyn fr
major life events (e.g. divorce) to daily hasskeg(relationship strain) (Mulder et al., 2002; iRles2001).
Daily hassles have been found to be better proxmeglsures of stress and affect a person’s health mo

rapidly than major life events (Huizink, RoblesMedina, Mulder, Visser & Buitelaar, 2003).

The risks of parental postnatal stress for the ldgweent of children have been well documented.
Previous research found that postnatal pareneds{e.g. anxiety or depression) negatively aftecksld
functioning (e.g. child psychopathology, cognitdevelopment, and behavioral development) (Kurstfens
Wolke, 2001; Ramchandani et al., 2008; WanlesseRazette & McClelland, 2003). Furthermore, research
pointed out that postnatal family stressors are@ated with child internalizing problems by evodin
feelings of self-blame, hopelessness and low eafient in children (Bayer, Sanson & Hemphill, 2006;
Gutteling et al., 2005; Leve, Kim & Pears, 2005xHildren develop these problems at an early frasic
age (ages 2-3 years), this may set children ousemf psychopathology (Mesman, Bongers & Koo9120
Mesman & Koot, 2001).

Next to postnatal parental stress, prenatal pdrsinéss affects child development (Henrichs, 2009)
Previous literature showed that prenatal matetnass was associated with adverse emotional, betadvi
and mental outcomes in young children (Bergmarke8a®©’Connor, Modi & Glover, 2007; Gutteling et,al
2005; Huizink et al., 2003; O’Connor, Heron, GolgliBeveridge & Clover, 2002; O’Connor, Heron, Glove
& The Alspac Study Team, 2002; Van den Bergh & Marg 2004). Furthermore, maternal stress during
pregnancy was significantly associated with chilelinalizing problems, such as anxiety (Van dergB&
Marcoen, 2004).

However, gaps remain in the literature on the aaion between prenatal maternal stress and early
child development. First, questions remain in ttezdture about mechanisms underlying the assoaoiati
between maternal stress during pregnancy and pbiithatal development (Bergman et al., 2007). The
association between prenatal stress and child gtasttevelopment that was found in previous stydiesy
be explained by postnatal maternal factors suatepeession and anxiety (Rice et al., 2010). Theeefoe
should further examine possible mediating factorhé association between prenatal stress and child
postnatal development. Second, previous researafaternal stress during pregnancy was mostly
retrospectively based (Gutteling et al., 2005; Hkizt al., 2004; O’'Connor et al., 2002). Retrogvec
measurement of perceived stress is undesirableibecd possible biases in memory recall of paricip

(Bergman et al., 2007). Third, results of previstiglies are often based on small sample sizehdfarore,
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most previous studies did not control for confomgdvariables (Huizink et al., 2004; O’Connor et 2002).
Therefore, findings may be less generalizable egotpulation and other variables may account fer th
results that were previously found. Fourth, presioesearch examined child internalizing probleromfr
late childhood onward. Few studies focused on ¢htlernalizing problems in preschool children. Téfere,
further investigation of pathways to child intetimédg problems in the preschool period is heedderfa,
Prinstein & Cox, 2007; Zahn-Waxler, Klimes-DougarS&attery, 2000). Finally, previous studies that
examined gender differences in the developmenhitd internalizing problems at an early age coudt n
find consistent empirical evidence for such a difeee. Whereas some researchers found that, aadgs
and middle childhood, boys and girls did not differinternalizing problems, others suggest thas gir
experience fewer internalizing problems (Mesmamdrs & Koot, 2001; Sterba et al., 2007). Therefore

more research is needed to examine possible gdiffkgences in early child internalizing problems.

The current study addresses these limitationgapd in previous literature on the influence of
prenatal maternal stress on early child developniérdt, by examining the association between mater
stress during pregnancy and child internalizindofmm scores. Second, we assessed whether thea&soci
between stress experienced by mothers prenatallglatd internalizing problem scores could be eixd
by postnatal maternal characteristics. Third, wetus population based cohort in which data wagciatl
prospectively. Fourth, we used a large populati@sed cohort and controlled for possible confounding
variables. Fifth, we assessed child internalizirgpfem scores at the preschool age. Finally, wessssl

possible gender differences in early child intamnad) problem scores.

Maternal depressive symptoms as a candidate mediato

Maternal depression is a prevalent disorder afigd@?6 to 10% of all women between 25 and 44
years of age (Carter & Garrity-Rokous, 2011). Thestrtommon depressive symptoms are sadness, fatigue

and pessimism (Keller & Nesse, 2005).

Previous studies that examined predictors of dispre feelings, extensively focused on stress-
depression associations. Researchers found teasstray play a triggering role in the developmént o
depression (Hammen & Watkins, 2008). Researchshlswed that maternal depression was predicted by
romantic relationship stress (Joiner et al., 2008pson and Dozois (2008) support this finding bgvging
a reliable association between marital discorddepessive symptoms. Whereas most research foonsed
the relation of postnatal stressors on maternaledgspse symptoms, research showed that also pretass

can serve as a risk factor (Dobson & Dozois, 2008&8yille et al., 2010).

It is well-documental that maternal depressiveggms are associated with poor child outcomes
(Frye & Garber, 2005). For instance, multiple stsdiave found that offspring of depressed pareatata

increased risk of internalizing problems comparedhildren of non-depressed parents (Foster 2G03;
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Frye & Garber, 2005; Silk et al., 2011; Silk et 2006; Wachs et al., 2009). These children of elsged
parents are at 3- to 4-fold risk of developing @spive symptoms and anxiety disorders during chddh
(Silk et al., 2011).

In summary, previous studies showed that (prenagktionship stressors predict maternal
depressive symptoms, which in turn are associattttdan increased risk of the development of intkziray
problems in their children. It is however unknowhether this (partial) mediation also applies toegal
family stress during pregnancy and child interriatjzoroblem scores. The current study can addiso th

knowledge.

Maternal parenting stress as a candidate mediator

Parenting stress refers to a parent’s view of é&peing the parenting role as stressful (Levendosky
& Grahan-Bermann, 1998). The perceived stressteefom the demands of being a parent (Costa, Weems
Pellerin & Dalton, 2006; Guthermuth Anthony et aD05). The symptoms of parenting stress can Vany.
example, a mother may feel overwhelmed by the piagdemands and may be consistently unhappy with
her life (Mulsow, Caldera, Pursley & Reifman, 2002)

Previous researchers that examined predictorareiping stress found that parenting stress idyigh
affected by environmental factors (Levendosky &l@amaBermann, 1988). Environmental factors that may
increase the experience of parenting stress argahdisruption (Guthermuth Anthony et al., 200&)d
psychological distress (McPherson, Lewis, Lynn,ke#is& Behrend, 2009). These results indicate tinat
examination of marital discord and existing stressoay be important in research on predictors cémang
stress. This idea is in line with the view of AbidiL992), who proposed that parenting stress eroéed

by parenting relevant stressors such as straimeimarital relationship.

Next, previous literature has shown that materaadmting stress is one of the most important
environmental factors associated with the well-geiha child (Mulsow et al., 2002). High parentstgess
is typically associated with behavioral problemshildren (Cardoso, Padilla & Sampson, 2010).
Levendosky and Graham-Bermann (1998) found tharpeug stress significantly predicted child
internalizing problems. Gutermuth-Anthony et aD@3) supported this notion and found a significant
association between parenting stress and chilchializing problems, independently of parenting hédra,

such as discipline tactics and nurturing strategiggomote psychological growth of the child.

In summary, previous research suggests that fastidgs precedes perceived parenting stress, which
in turn puts children at risk of the developmenindérnalizing problems. However, it is unknown e
this postulated mediating role of parenting stirghe association between family stress and child
internalizing problem scores, applies to prenatalily stress as well. The current study can addiso

knowledge.
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Current study

In the current study, a model is proposed in winnglternal depressive symptoms, and parenting
stress, mediate the association between prenatatmahfamily stress and early child internalizprgblem
scores (Figure 1). First, we hypothesized thatigiificant differences would be found between bagd
girls on early child internalizing problem scoranad in the association between prenatal familysstaad
child internalizing problem scores. Second, we hiypsized that prenatal family stress is associatttd
child internalizing problem scores through its tielaship with maternal depressive symptoms. Thirgl,
hypothesized that prenatal family stress is astatiaith child internalizing problem scores throtitgh
relationship with maternal parenting stress. Hype#ls were tested in families participating in agodmg

population-based cohort study.

Chapter II: Methods
Design

The current study was conducted within the Gerand® Study, a population-based cohort from
foetal life onwards (Jaddoe et al., 2010). Pregnamen living in the study area in Rotterdam, the
Netherlands, with an expected delivery date betwamit 2002 and January 2006, were approached to
participate. The study has been approved by theddeBthical Committee of the Erasmus Medical Cente

Rotterdam. Written informed consent was obtainechfall adult participants.
Population for analysis

In the Generation R Study, 4,815 mothers reportechdd internalizing problem scores. We
excluded participants without data on family fuontng ( = 668), maternal depressive symptoms (
1,113), and maternal parenting strass (L56). In addition, we excluded all twins£ 98), yielding a
sample for analysis af = 2,780. Following bootstrapping analyses wereadgd in a sample without

exclusion of participants lacking data on our deleéwariables to check the possibility of attritinias.
Measures

Prenatal maternal family stress.Information on prenatal family stress was obtaibggostal
guestionnaires at 20 weeks of gestation. To asamsly functioning and associated stressors, meathiked
out the ‘General Functioning’ (GF) subscale of Haenily Assessment Device (FAD). The ‘General
Functioning’ subscale is a validated self-reporasuge of family health and pathology as well asviddal
perceptions of family functioning concerning essdnasks (Henrichs, 2011). Previous research fagout
test-retest reliabilityr(= .71) (Miller, Epstein, Bishop & Keitner, 1985)cconstruct validity supporting the
GF subscale (Byles, Burne, Boyle & Offord, 1983)eTGF subscale consists of 12 items, from which hal
represent healthy family functioning and the ottaf unhealthy family functioning (Henrichs, 201ltems
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are rated on a 4-point scale: 1 (strongly agreégee), 3 (disagree) and 4 (strongly disagreemniples of
items are: ‘We cannot talk to each other abous#uness we feel’; ‘We avoid discussing our feads an
concerns’, and ‘There are lots of bad feelingshafamily’ (Epstein, Baldwin & Bishop, 1983). Restiee
items were summed and divided by the amount of ¢etexb items to derive a total GF score. A higherac
represents a higher level of prenatal maternallfestiess. The internal consistency of the ‘General

Functioning’ subscale in the present sample wasd ¢oe .86) (Gliem & Gliem, 2003).

Child internalizing problems. Mothers filled out the Dutch version of the Chilélgavior Checklist
for toddlers (CBCL/1.5-5) when the child was 3 yeaf age (Achenbach & Rescorla, 2000). The CBGL is
99-item self-administered parents-report questisanldiems are rated on a 3-point scale: 0 (na)trli
(somewhat or sometimes true) and 2 (very true tendfue), based on the preceding two months. Ebesmp
of items are: ‘Complaints about feeling lonely’;eéRses to talk’, and ‘Cries a lot’. Good relialyiland
validity for the English and Dutch CBCL/1.5-5 wamuhd in previous research (Achenbach & Rescorla,
2000; Tick, van der Ende, Koot & Verhulst, 2007heTinternalizing problem score that is used in shisly
is based on raw item scores on four syndrome s¢afielse total of seven syndrome scales) of the CBC
‘Emotionally Reactive’, ‘Anxious/Depressed’, ‘SoraComplaints’ and ‘Withdrawn’. Respective items
were summed to derive the internalizing problenmsescA higher score represents a higher severityial
internalizing problem behavior. The internal cotesigy of the internalizing problem scores in therent
study wasy = .81, which is good (Gliem & Gliem, 2003).

Maternal depressive symptomslnformation on maternal depressive symptoms waaiodd at six
months postpartum using the 6-item ‘Depressionfesiram the Brief Symptom Inventory (BSI) (Derogati
& Melisaratos, 1983). In this study, we used a Dutanslation of the BSI (De Beurs, 2006). The B
validated self-report measure consisting of 53 #tewhich is widely used in clinical research sgginThe
items define a spectrum of depressive symptomsdmpteceding seven days and are rated on a Squaile:
0 (not at all), 1 (a little bit), 2 (moderately)(Quite a bit) and 4 (extremely). Examples of itaares. ‘Feeling
no interest in things’; ‘Feelings of worthlessnessid ‘Feeling hopeless about the future’ (Dersgéti
Melisaratos, 1983). Previous research found gosterétest reliability (= .71 - .89) and validity supporting
the Dutch BSI (De Beurs, 2006). The items defispectrum of depressive symptoms in the preceding
seven days. Respective items were summed and dikiglehe amount of completed items to derive d tota
depressive symptoms score. A higher score repieadmngher severity in maternal depressive symptoms
The internal consistency of the ‘Depression’ sulestaour sample was excellent € .96) (Gliem & Gliem,
2003).
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Parenting stressMothers filled out the Nijmeegse Ouderlijke Strestex- Kort (NOSIK) at 18
months postpartum, which assesses the level ofrnadtgiress in a parent child relationship (De Rroc
Vermulst, Gerris & Abidin, 1992). The NOSIK is tBeitch version of the Parenting Stress Index-Short
Form (Abidin, 1983). Items were rated on a 4-paikert scale: 0 (strongly disagree), 1 (a littlees), 2
(rather agree) and 3 (strongly agree). Examplégois are ‘Parenthood of this child is harder than
thought’; ‘I have more problems in raising my cinéld than | thought’ and ‘I often do not understamgd
child’. Previous research found good reliabilitydaralidity (@ = .95) in support of the NOSIK (De Brock et
al., 1992). We used the parenting domain of the Q@hich comprises 11 items. Scores were summed and
divided by the number of completed items. A higbeore represents a higher level of maternal paugnti
stress. The internal consistency of the parentorgain in the present study was= .69, which is
acceptable (Gliem & Gliem, 2003).

Covariates.The choice of potential confounding variables wetedmined a priori and based on
previous research (Henrichs et al., 2011; Huizinkd.e 2003). We included data on child genderdd&éhiage
at the assessment of outcome, parity, marital stataternal education, family income and childovadl
origin. Parity was categorized into two categorifistborn’ and ‘later born’. Maternal educatiorag/
categorized into three categories according tal#imitions of Statistics Netherlands (2003): ‘low
education’ (no education, primary schookathree years secondary school), ‘middle educatihree
years secondary school, intermediate vocationalitig) and ‘high education’ (higher vocational triag or
university degree). Family income was defined lgyttital net month income of the household and ifleds
into three categories ‘low’ (<1,200 €), ‘middle’,2D0-2,000 €), and high (>2,000 €). Child naticoréin
was based on the country of birth of the child’sepés, which was assessed by questionnaire. A wlaid
classified as ‘Dutch’ if both of the parents wergrbin the Netherlands. A child was classifiedramn*-
Dutch’ if one of the parents was born abroad. thqmarents were born abroad, the country of bifthe
child’s mother decided on child national origin.eTinon-Dutch’ children were further differentiatedo
‘other Western’ (such as European and North Amajicand ‘non-Western’ (such as Moroccan, Turkish,

Indonesian or Surinamese) origins according tondedns of Statistics Netherlands (2004).

Analyses

First, data-inspection of scores was performedautliers were examined. Extreme scores on child
internalizing problems were excludau= 4), yielding a population for analysismf 2,776. Second, in
order to resemble a symmetric distribution, we @olfransformations on variables with a skewed
distribution. The CBCL ‘Internalizing’ scale hagasitively skewed distribution. We applied a squaiet
transformation on the scores. The distributionthefFAD ‘General Functioning scale’, NOSIK and B8l
‘Depression’ scale were right skewed and thereloggrithm transformations were applied. Third, doyn

variables were made for the categorical covari&iemlly, missing values of covariates were exaiine
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Single imputation was performed by replacing miggiata on categorical covariates by the median
(McKnight, McKnight, Sidani & Figuerdo, 2007). Tlection of missing data was less than 10 percant f

all selected covariates, except for family incoh&.4% missing data).

First, we computed descriptive statistics. Nex¢,axamined the correlation between continuous
variables, using Pearson correlation coefficieint®rder to examine possible differences withiregatical
covariates on child internalizing problem scores,performed ANOVA analyses and independent samples

t-tests. Associations between categorical variabkre assessed using chi-square tests.

Possible gender differences in child internalizangblem scores were assessed using an independent
samples t-test. In addition, we examined possilflerdnces between boys and girls in the associatio

between prenatal maternal family stress and chiletmalizing problem scores, using regression aealy

Figure 1 represents the conceptual framework opoaposed multiple mediation model. Testing
multiple mediators can provide a more precise assest of mediation effects in comparison to a sing|
mediation, since it is unlikely that a single mediacan completely explain the association betvtben
independent and dependent variable (MacKinnon, wocki, Hoffman, Wes & Sheets, 2002; MacKinnon,
Fairchild & Fritz, 2007). To test the proposed mpdeotstrapping analyses were preformed. Bootpirap
is a nonparametric resampling procedure, in whigeated samples from the data set are drawn and the
indirect effect in each resampled data set is es&dh(Preacher & Hayes, 2008). All path coefficese
unstandardized (i.8) (Afhayes, 2011). In the current study, bootstragpias performed using a SPSS
script developed by Preacher and Hayes (2008nénwith previous research, we used 5,000 re-sanple
since the estimates are more stable when usingerlaumber of re-samples (Preacher & Hayes, 2008;

Preacher & Hayes, 2004). All statistical analysesenperformed using SPSS Statistics 18.
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Figure 1.Multiple Mediation of Prenatal Maternal Family Stseon Child Internalizing Problem Scores by
Maternal Depressive Symptoms and Maternal Pareftiress

Chapter IlI: Results

Sample

The characteristics of the current sample are ptedeén Table 1. Median scores were 4.0 (range =
0.0 — 30.9) for child internalizing problem scorasd 1.3 (range = 1.0 — 4.0) for prenatal famitgsd. The
mean age of children in this sample at the assegsmh@ternalizing problem scores was 36.4 mo8i3=
1.0). In the current sample, 48.6% of the childreme boys. Seventy-one percent of children werelut
10.1 % other Western, and 18.8 % non-Western. $ixge percent of mothers in the current samplewer
highly educated, 25.6 % middle, and 11.3 % low atkd. Of all families, 78.3 percent had a high fami

income, 14.6 % middle, and 7.2 % low. Seven peroétite couples in our sample were single.
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Table 1

Sample Characteristics

nt MED (100% range) / %

Prenatal maternal family stress (score) 2,776 1.(34.0)
Child internalizing problems (score) 2,776 4.0 (0.0-30.9)
Maternal depressive symptoms (score) 2,776 0.64@p
Maternal parenting stress (score) 2,776 0.2 (0.0-2.6)
Child gender 2,776

Boys (%) 1,349 48.6

Girls (%) 1,427 51.4
Child age at assessment of outcome (mo.) 2,766 36.4 (1.0)*
Parity 2,776

Firstborn (%) 1,051 38.7

Later born (%) 1,667 61.3
Marital status 2,776

Married / living

together (%) 2,531 93.5

Single (%) 177 6.5
Maternal education 2,776

High (%) 1,724 63.1

Middle (%) 701 25.6

Low (%) 309 11.3
Family income 2,776

High (%) 1,925 78.3

Middle (%) 359 14.6

Low (%) 176 7.2
Child national origin 2,776

Dutch (%) 1,968 711

Other Western (%) 280 10.1

Non Western (%) 521 18.8

Note.* Mean (SD).

1 Data were missing on parity (2.1%), marital st4#14%), maternal education (1.5%), family income

(11.4%), and child national origin (0.3%).

13
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Bivariate analysis

Correlations between continuous variables are ptedan Table 2. Prenatal maternal family stress
was statistically significantly correlated with Bachild internalizing problem scores £ .22,p < .01). This
result indicates that the more prenatal familysstnmothers experienced, the more child internaizin
problem scores they reported. Also, prenatal matdamily stress was significantly correlated witie two
proposed mediators maternal depressive symptoms25,p < .01), and parenting stress<.23,p < .01).
Specifically, the more prenatal family stress mathexperienced the more depressive symptoms and
parenting stress they reported. Both maternal dejye symptoms (= .20,p < .01), and parenting stress (
=.30,p < .01) were correlated with child internalizing plem scores. These findings show that the more
depressive symptoms or parenting stress motheggiexped, the more child internalizing problem ssor
they reported. Furthermore, results showed thaetvas a statistically significant correlation beén the
two proposed mediators € .32,p < .01). Specifically, the more depressive symptamshers experienced,

the more parenting stress they reported. All cati@hs were in the expected direction.

Table 2

Correlations between Prenatal Maternal Family SsreShild Internalizing Problem Scores, Mediatorsda
Child Age at Assessment of Outcome (n = 2,776)

1 2 3. 4 5
1. Prenatal maternal family stress -
2. Child internalizing problem scores 22%*
3. Maternal depressive symptoms 25%  20**
4, Maternal parenting stress 23 30** . 32%* -
5. Child age at assessment of outcome (mo.) .06*04* . .04* .05* -

Note.* p< .05, *p <.01.
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ANOVA analyses demonstrated that background veegathiat were included as covariates were
related to child internalizing problem scores. Ma# educationf~(3, 2734) = 20.95) < .01, and family
income,F(3, 2460) = 30.63) < .01 were significantly related to child interiaadg problem scores.
Specifically, mothers with a low educational lexgborted on the average higher internalizing proble
scores than mothers with a middle or high educatil@mvel. Next, mothers with a low family income,
reported higher internalizing problem scores onatberage, than mothers with a middle or high family
income. Also, child national origin was significgntelated to child internalizing problem scoré£3, 2769)
=24.58,p < .01. On the average, mothers with children fraim-Western national origin, higher child

internalizing problem scores than mothers withdreih from Western or other Western national origin.

Furthermore, single mothers reported higher legklsternalizing problem scores than married or
cohabiting mothers (mean internalizing problem esar 2.29$%D = 1.08) vs. 1.87§D=1.03), t(2,706) = -
5.19,p <.01,d = 0.40). In addition, firstborn children were mtes having higher levels of internalizing
problem scores than later born children (meanmaleing problem scores = 2.08[0= 1.02) vs. 1.733D
=1.07),t(2,716) = -6.48p < .01,d = 0.26).

Finally, we examined possible associations witheciates. Findings showed that child national
origin was positively related to family incom@(4, N = 2,453) = 524.72 <.001, maternal educatiqf(4,
N =2,734) = 248.61p <.001, and marital statyd(2, N = 2,708) = 123.1(Qy <.001. On the average, couples
with children from Western origin, had a higher fgnmcome, higher maternal educational level, amte
more often married or living together than coupléh children from other Western or non-Westerrioral
origin. In addition, we found that marital statuasapositively related to family incom&2, N = 2,393) =
337.49,p <.001, maternal educatigA(2, N = 2,679) = 64.32p <.001, and parity2(1,N = 2,652) = 19.65)
<.001. On the average, married couples or coupteswere living together had a higher family income,
higher maternal educational level, and had momenditstborn children than mothers without a partne
Finally, results showed that maternal education peastively related to family incomg(4,N = 2,437) =
480.04 p <.001and parity?(2, N = 2,683) = 6.10p <.05. On the average, mothers with a high educatio
level had a higher family income and more oftestlfiorn children than mothers with a middle or low

educational level.
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Gender differences

The current findings showed that boi £ 1.92,SD= 1.03) and girlsN1 = 1.87,SD= 1.06) did not
significantly differ in internalizing problem$2,774) = 1.24p = .22. In addition, results showed that child
gender did not moderate the association betweearagaiefamily stress and child internalizing problem
scoresf =-.01,t(2,773) =-0.35p = .72.

Given the above, the following bootstrapping anedyfor testing the proposed multiple mediation

model were not stratified for gender.
Bootstrapping analyses

Figure 2 and Table 3 show the direct effects ofemmatl prenatal family stress on child
internalizing problem scores (path c’), and theriat effects of maternal prenatal family stresshitd
internalizing problem scores through the proposediators maternal depressive symptoms and maternal
parenting stress. Maternal prenatal family strezs associated with children’s internalizing probkzores
when testing both unmediatelll € 2.62,p < .01) and mediated modeB € 1.72,p < .01). In addition,
prenatal maternal family stress was positivelytegldo maternal depressive symptoms=(0.30,p < .01),
and maternal parenting streg~0.22,p < .01) (al and b1 paths). Furthermore, maternalesdsjve
symptoms B = 0.70,p < .01) and maternal parenting stréBs-(3.12,p < .01) were significantly associated
with child internalizing problem scores (a2 andda®hs). The partial effects of the covariates dldch
internalizing problem scores (see Table 3) showltva maternal educatioB(= 0.14,p = .03), and parity

(B =0.31,p<.01) were significant covariates.
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al M1 a2
0.30** Maternal depressive 0.70**
,* Hymeroms \
c
X / 1.72% Y
Prenatal maternal Child internalizing
family stress »  problem scores
Y b2 a
3.12*
! M2 i
_Contrals , Maternal parenting
| Child gender, girls - »| stress :
Child age at CBCL assessment :
Parity, firstborn ~ p----eeeeemeeeie J

Marital status. single
Maternal education, middle
Maternal education, low
Family income, middle
Family income, low
Child national origin, other Westerr

Child national oriain. no-Western

Figure 2.Multiple Mediation of Prenatal Maternal Family Stsson Child Internalizing Problem Scores by

Maternal Depressive Symptoms and Maternal Pare&tiress

Note.Path coefficients are unstandardized @).
*p<.05, *p<.01
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Table 3

Total Effect, Direct Effects, and Partial EffectsRyenatal Maternal Family Stress on Child Interzaig
Problem Scores in a Multiple Mediation Motlel

Pathways Estimate! SE p (two tailed)

Total effect (unmediated model)

PMFS-> CIPS? 2.62 0.28 <.01
Direct effect of PMFS on CIPS (c’path)
(mediated model)

PMFS-> CIPS3 1.72 0.28 <.01
Direct effects (al and b1 paths)

PMFS-> maternal depressive symptoms 0.30 0.03 <.01
PMFS- maternal parenting stress 0.22 0.02 <.01
Direct effects of mediators on CIPS (a2 and b2$jath
Maternal depressive symptoms 0.70 0.19 <.01
Maternal parenting stress 3.12 0.24 <.01
Partial effects of control variables on CIPS
Child gender: Girls -0.02 0.04 .66
Child age at CBCL assessment 0.02 0.02 40
Parity: Firstborn 0.31 0.04 <.01
Marital status: Single 0.07 0.08 41
Maternal education, high ref.:
Middle 0.08 0.04 .07
Low 0.14 0.07 .03
Family income, high ref.:
Middle -0.05 0.06 37
Low 0.15 0.09 .08
Child nation origin, Dutch ref.:
Other Western 0.04 0.06 .54
Non-Western 0.10 0.05 .06

Note.25,000 re-samples. PMFS = prenatal maternal fastiss; CIPS = child internalizing problem scores.
lUnstandardized regression coefficient of effe¢8MFS, mediators, and control variables on CIPS.

2The total effect of PMFS (independent variable)3dRS (outcome) in an unmediated model.

3The direct effect of PMFS on CIPS (c’ in figure 2)
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Table 4 shows that the indirect effects of prenaiaiernal family stress on child

internalizing problem scores through maternal depve symptomsg = 0.21, 95% CI =

0.09 — 0.36), and parenting streBs=(0.69, 95% CI = 0.53 - 0.89) were statisticalgngficant. These
results show that part of the association betweengtal maternal family stress and child intermadjz
problem scores can be explained by maternal dépeesanptoms, and maternal parenting stress.
Bootstrapping analyses in a sample without exciusfgparticipants lacking data on our selected
variables also showed a significant mediating oblmaternal depressive symptonis< 0.16, 95%
Cl =0.01 - 0.33) and maternal parenting strBss (.42, 95% CI = 0.28 — 0.60) in the association

between prenatal maternal family stress and chiletmalizing problem scores.

Table 4
Mediation of the Effect of Prenatal Maternal Fayritress on Child Internalizing Problem Scores

through Maternal Depressive Symptoms, and MatdPaaénting Stress (ab paths)

Mediator Datat Boot? SE BCa 95% Confidence intervals
Lower Upper

Maternal depressive0.21 0.21 0.07 0.09 0.36

symptoms

Maternal parenting 0.69 0.69 0.09 0.53 0.89

stress

Total 0.90 0.90 0.11 0.69 1.15

Note.25,000 re-samples.
BCa = bias corrected and accelerated.
lindirect effect calculated in the original sample.

2Mean of the indirect effect estimates calculatedss all bootstrap samples.
Chapter IV: Discussion

As outlined previously, the risks of postnatal fgnsitressors on the development of
internalizing problems in children have been weltaimented (Bayer, Sanson & Hemphill, 2006;
Gutteling et al., 2005; Leve, Kim & Pears, 2005pwe¢ver, few studies examined the influence of

prenatal parental stress on child postnatal dewedop (Huizink, Mulder & Buitelaar, 2004).
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Furthermore, it remains unclear which mechanismsesglain the association between prenatal
parental stress and child internalizing problemsédRet al., 2010). In the present study we examined
maternal depressive symptoms and parenting stsassderlying mechanisms of the association

between prenatal family stress and child interiradiproblems.

First, we measured possible gender differencehild mternalizing problem scores. The
present study did not find significant differentetween boys and girls on internalizing problem
scores at preschool age, or in the associationdegtywrenatal maternal family stress and child
internalizing problem scores, which was consistdgtit our hypotheses. The current findings support
previous studies reporting no significant differemdetween boys and girls on internalizing
problems (Sterba et al., 2007). A possible explandor this finding could be that prominent gender
differences in internalizing problems do not emarggl later in life. In adolescence, girls wereiifal

to be more likely as boys to experience internadjzoroblems (Mesman et al., 2001).

Next, our hypothesis that the association betweengtal maternal family stress and child
internalizing problem scores would be mediatedughopostnatal maternal depressive symptoms was
confirmed. First, we found that mothers experiegdifgher levels of prenatal family stress are more
likely than mothers experiencing lower levels cérmatal family stress, to report depressive symptoms
postnatal. This result is similar to findings fr@mevious research that showed a relation between
parental stress and parental depression (DobsonziB, 2008; Hammen & Watkins, 2008; Joiner et
al., 2006; Melville et al., 2010). Next, the pressstudy found that mothers with depressive symptoms
are more likely to report higher on child interzalg problem scores. This finding is consistentiwit
previous studies showing that maternal depressiong a risk for the development of internalizing
problems in children (Foster et al., 2008; Frye &rlger, 2005; Silk et al., 2011; Silk et al., 2006;
Wachs et al., 2009). The present finding of a ntedjaole of maternal depressive symptoms in the
relation between prenatal family stress perceiwethbthers and child internalizing problem scores
could be explained by the following. It may be ttia experience of family stress prenatal influsnce
the well-being of a mother, which makes her morlaenable for developing depressive (Mao, Zhu &
Su, 2010). In turn, a socialization process in Whie depressed mother expresses negativity may put
children at risk of developing internalizing promie (Rigter 2002; Silk et al., 2011).

Finally, we found that the parent’s perceptionhaf parenting role as stressful (Levendosky &
Grahan-Bermann, 1998), mediated the associatiaveleet prenatal family stress perceived by mother
and child internalizing problem scores, which issietent with our hypothesis. First, results of the
present study confirm suggestions in previous rebeaf an association between parental stressors

(e.g. marital disruption and psychological distyes®d parenting stress (Abidin, 1992; Guthermuth
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Anthony et al., 2005; McPherson et al., 2009). Neegults of the present study support previous
studies suggesting that children of mothers witteping stress were at increased risk of developing
internalizing problems (Guthermuth-Anthony et 2005; Levendosky & Graham, 1998). The
mediating role of maternal parenting stress inasociation between prenatal family stress perdeive
by mothers and child internalizing problem scores ibe explained by an underlying trait (e.g. low
hardiness) in mothers. Hardiness refers to a paligptrait which makes adults perceive stressers a
controllable challenges for growth (Gazzaniga & tHeaon, 2006). The personality trait of low
hardiness may make mothers more sensitive to vigstiessors as hard and under external control.
Thereby, these mothers may be more prone to peresid report higher levels of prenatal family
stress, postnatal parenting stress, and depresgivetoms. Moreover, these mothers may view the
problem behavior of their children as more difftcshich may incline mothers to report higher child

internalizing problem scores.

Findings in the present study can be placed initéery of developmental psychopathology,
which examines the origins and developmental paghwédisordered behavior and individual
adaptation (Van den Bergh, 2010). Developmentatipgyathology proposes that disordered behavior
develops gradually by transactions between the emt the environment (Van den Bergh, 2010).
Consistently, the present study examined mateiataays to the development of problem behavior
(i.e. child internalizing problem scores), and skdwhat maternal factors influenced the internadjzi
problem scores in children. Next, the current staplgroached the developmental psychopathology
principles of equifinality and multifinality. Therinciple of equifinality posits that diverse riskdtors
can be associated with a single outcome. Multiipaluggests that one risk factor can be associated
with diverse outcomes, depending on the contextifidn & Rapee, 2005; van den Bergh, 2010). By
examining the association between family stressgiezd by mothers and the two proposed mediators
(i.e. maternal depressive symptoms and maternahpag stress), we dealt with the principle of
multifinality. Specifically, we found that the silegexperience of prenatal stress could be assdciate
with multiple maternal outcomes, which is compagabl multifinality. By analyzing the association
between the two proposed mediators (i.e. mate@edsive symptoms and maternal parenting
stress) and child internalizing problem scoresamgroached the principle of equifinality.

Specifically, we found that multiple maternal risikctors could be associated with one child outcome

(i.e. internalizing problem scores), which is plaiaio the principle of equifinality.

Next to the developmental psychopathology perspeatesults of the current study can be
placed in the theory of the family risk factor apgech. This perspective posits that one or more risk
factors can work together in the development otpepathology in a family member. Specifically,

family relationship patterns from several familyntiins, such as couple relationships and parent-
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child relationships, combine to account for theadaptation in a child (Cicchetti & Cohen, 2006).
For example, inter-parental conflict and parentiagsles were found to be family risk factors far th
development of child internalizing problems at prexl age (Hudson & Rapee, 2005). The current
study integrated the theory of the family risk tacipproach into a multiple mediation model in vihic
an influence of multiple maternal risk factors dmila internalizing problem scores at preschool age

was found.

In summary, findings in the current study are corapke to the perspectives of the
developmental psychopathology and the family r&kdr approach. First, the present study showed
that child internalizing problem scores at prestlievelop as a results of a transaction between
maternal factors and the child, which is comparéablihe developmental psychopathology
perspective. Second, our results show a resembtartbe developmental psychopathology principles
of multifinality and equifinality. Specifically, wehowed that the single experience of prenatastre
was associated with multiple maternal outcomesidtifinality), in turn, these multiple maternal
factors were related to the single child outcommtrnalizing problem scores (i.e. equifinality).
Finally, the current study showed that multiple ilgrrisk factors work together in the prediction of
child internalizing problem scores, which is conglde to the perspective of the family risk factor

approach.

The present study has several strengths. Our stadyembedded in a large prospective
population-based cohort, which increases the exterwhich our results may be generalized to a
broader population. Using data from this populatiased cohort enabled us to conduct a prospective
examination of a large sample of economically ahdieally diverse children across a time span of
3,5 years. In addition, we were able to accounhtonerous confounders. Finally, the current study
can add to the existing literature by examiningtémaporal prospective relation between prenatal
maternal family stress and early child internaligproblem scores, and possible mechanisms that may

explain this relationship.

Besides the previous mentioned strengths, theptasudy has limitations. First, as is often
the case within large-scale studies, data reliepgavantal reports. For example, associations betwee
maternal depressive symptoms and child internaipnoblems scores could be influenced by a
tendency on the part of stressed or depressed radtveards describing their children more
negatively (Costa et al., 2006; Krain & KendallpRQO’Connor et al., 2002). However, prenatal
maternal family stress, maternal depressive symgptomaternal parenting stress, and child
internalizing problem scores were assessed areiiffg@oints in time. For example, depressive
symptoms were measured at 6 months postpartumhaliddrdernalizing problem scores were

measured at three years of age. Future researcimmagve the current research approach by
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including multiple informants or observational ma&snents to decrease the possibility of reporter

bias.

Second, although we examined multiple maternal ateds of the association between
prenatal family stress and child internalizing geob scores, it is likely that important mediatoxse
that are beyond the scope of the present studst, Fisecure attachment to a caregiver could bentak
into account as a mediating factor in future redeasince previous studies indicated that attachmen
could be of influence on the development of inteziveg problems in children (Cassidy & Shaver,
2008). In addition, we examined the influence ofenaal factors on child internalizing problem
scores. Future research could integrate paterotriain a multiple mediation model. For example,
previous research found that paternal depressigragsociated with child development
(Ramchandani et al., 2008; Wanless et al., 2008ever, in comparison to the scope of the present
study, other researchers found that maternal pgathology had significantly larger effects on child

internalizing problems in early childhood than pagé psychopathology (Connell & Goodman, 2002).

Finally, the present study did not take co-morlidito account. Co-morbidity holds that one
or more disorders exist within a person at the stime. Previous research found high co-morbidity
rates of internalizing disorders. For example, etyxdisorders exist frequently with depression
(Ollendick & King, 1994; Rigter, 2002). Therefomgevious research suggested that co-morbidity
may have important implications for longitudinaldies with a focus on child internalizing problems.
First, the pathways to the development of intemivadj problems, and the consequences of these
problems, could be different for children with aieorder compared to children in which multiple
disorders exist. Second, suggestions for treatfioflatving from the results of research could differ
between children with one disorder and childremwiultiple disorders, since the predictors of
change due to treatment may differ (Ollendick & ¢id994). Ideally, our study should have
examined co-morbidity. With the current use oftaltmternalizing problem score, we could not
examine whether a child was suffering from a sirgglenore disorders, and which specific anxiety
disorder (e.g. separation anxiety) or other disarde.g. ADHD, depression or behavior disorders)
were experienced (Ollendick & King, 1994; Rigted02).

Results of the present study may have importapligattions for prevention and intervention
efforts, future research, and society. First, tesofithe present study show that early matermabfa
are of influence on internalizing problem scoreganng children. Current findings suggest that for
prevention and early intervention efforts, couleeuld be monitored on family stressors during
pregnancy, as well as psychological distress symgtoostnatally. Next, programs on child

internalizing problems should integrate a focuparents.
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Moreover, findings in the current study may be Ilfiersd for social sciences and the
developmental psychopathology perspective in twgswhirst, we showed mechanisms in the
development of child internalizing problem scorepraschool age, which is a developmental period
that received little attention in previous studi®scond, we assessed the influence of family stress
child internalizing problem scores in the prenatabe, which is a relatively young area of inteiest
social sciences. Current findings add to the exgditerature and suggest that further examination

the association between prenatal factors and pbithatal development is needed.

Finally, our results may have implications for stgi We showed that family functioning
perceived by mothers in the prenatal stage, hasflarnce on the perceived internalizing behavior o
their children. Thereby, we showed that maternetiois early in a child’s life, may impact the
behavior of a child later on. In addition, our iésuggest that a healthy parental psychologiealth
(i.e. minimize stress and depressive feelingghjzoirtant in order to avoid a possible negative ichpa

on the behavior of children.

Findings in the present study support the neetltare research to further investigate the
influence of prenatal parental factors on childelegment. Furthermore, future research is needed to
replicate the results of the current study withtipié informants, observational techniques and
interview measurements. Next, as been previoushtiomeed, important mediators could exist in the
association between prenatal family stress ang ehild internalizing problems which were beyond
the scope of our study. Therefore, the model shbeldptimized in future research by including new
factors. First, protective factors could be tak&n account. For instance, research may examine
which factors protect a mother from experiencingati¥e consequences of stress. Next, research may
test which factors are protective in the developneéighild internalizing problems. For example,
child characteristics, quality of parent-child tedaships and ecological factors may be taken into
account (Cassidy & Shaver, 2008). Second, copidgesilience could be integrated in the current
multiple mediation model. Coping research concdiiemthat how individuals respond and deal with
stress, is caused by a combination of environmemiglindividual characteristics (Aldwin, 2007). In
the diathesis stress model, it is conceptualizatirtiultiple factors work together in the developimen
of psychopathology: vulnerability factors and sérégctors (Bergh, van den, 2010). Future research
could examine these factors based on the curredéimhird, the role of attachment could be
integrated in the current multiple mediation modRekevious research suggested that insecure
attachment to a caregiver places children at rishedevelopment of internalizing problems (Cagsid
& Shaver, 2008). Finally, future research couldestigate how parental factors are of influence on,
and transmitted to children. For example, the mldtmediation model could be optimized by

explaining the process in which depressed feeiimggarents are transmitted to children. Previous
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research suggested transmission through genetsmxc@lization processes such as insecure

attachment, modeling and information transmissikigter, 2002).

In conclusion, we found that lower levels of fanfilyctioning as experienced by mothers
places children at risk of developing internalizprgblems. In addition, we found that part of this
association was explained by maternal postnatakdsjve symptoms, and by maternal parenting

stress.
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