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Chapter 1
General introduction

General introduction

The research underlying this thesis involved the follow-up assessment at early school age in a
longitudinal study of children whose mothers had suffered from postpartum depression
(PPD). This first chapter presents a brief description of maternal PPD and its potential
consequences for children. It then highlights the importance of providing preventive support
for this group of children. Next, it introduces the early intervention programme that was
offered to half of the mothers in the PPD sample when their children were infants, as well as
the short-term results of this early intervention. The chapter concludes with a description of
our motives to conduct an early school age assessment of this group of children, and an
outline of the present thesis.

Maternal postpartum depression and its consequences for children
The period after the birth of a new child is often expected to be filled with happiness
and joy. Unfortunately, not all mothers feel happy after childbirth. PPD is a relatively
common and serious disorder that affects approximately 13% of all mothers (O'Hara &
Swain, 1996). The symptoms of PPD are for the most part similar to those of a major
depressive episode, apart from its beginning in, or continuing into, the postpartum period;
they include dysphoric mood, lack of energy, loss of interest and joy and excessive feelings of
guilt, inadequacy or despair. Other examples of symptoms are sleeping, eating or
concentration problems (O'Hara, 1997). Depressive episodes in the postpartum period often
last several months, with half of the mothers experiencing episodes of six months or longer
(Kumar & Robson, 1984; Watson, Elliott, Rugg, & Brough, 1984).
The negative social and health consequences of a depressive episode for the mother’s
well-being are better known than those for the children. Empirical studies, however, have
consistently shown that maternal depression occurring at any given time in a child’s life is
associated with various adverse effects for their offspring (for reviews, see Cummings &
Davies, 1994; Goodman & Gotlib, 2002; Hosman, Van Doesum, & Van Santvoort, 2009). For
example, young children of depressed mothers have been found to show more disturbances of
eating and sleeping (Murray, 1992), poorer cognitive and motor development (e.g., Cornish et
al., 2005), and more emotional and behaviour problems (Cox, Puckering, Pound, & Mills,
1987). In addition, children of depressed mothers are at increased risk of psychopathology,
especially depressive disorders and anxiety disorders (e.g., Beck, 1998; Halligan, Murray,
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Martins, & Cooper, 2007; Lieb, Isensee, Hofler, Pfister, & Wittchen, 2002; Pilowsky et al.,
2006; Weissman et al., 2006).
In view of the high prevalence of depression in women after childbirth, a large number
of infants are exposed to maternal depression early in their lives. PPD occurs in a period that
is considered vital for child development (e.g., Dawson, Ashman, & Carver, 2000). The
quality of the early mother-child interactions, and especially maternal sensitivity to the child’s
signals and needs, is predictive of later child outcomes (e.g., Ainsworth, Bell, & Stayton,
1974; Landry, Smith, & Swank, 2006; Lemelin, Tarabulsy, & Provost, 2006; NICHD et al.,
1999; Paavola, Kemppinen, Kumpulainen, Moilanen, & Ebeling, 2006). When a mother is
depressed, the interactions between her and her infant are often disturbed. Depressed mothers
are more likely to be less sensitive to their child’s signals and needs, and show more sadness,
hostility or either withdrawn or intrusive behaviour in the interaction with their child, than
nondepressed mothers (e.g., Cohn, Campbell, Matias, & Hopkins, 1990; Field, Healy,
Goldstein, & Guthertz, 1990; Hops et al., 1987; Lovejoy, Graczyk, O'Hare, & Neuman,
2000). Consequently, their infants are frequently more withdrawn, and less positive and
responsive in the interaction with their mother (Cohn et al., 1990; Cohn, Matias, Tronick,
Connell, & Lyons-Ruth, 1986; Field, Diego, & Hernandez-Reif, 2009).
The quality of the mother’s interactive behaviour is associated with the security of
attachment the child develops towards its mother (e.g., De Wolff & van IJzendoorn, 1997).
The establishment of a secure attachment to a caregiver is one of the most important
developmental processes in infancy (e.g., Sroufe, 2005). Studies examining the impact of
early maternal depression have revealed that children of depressed mothers are less likely to
develop a secure attachment to their mother than children of nondepressed mothers (e.g.,
Cicchetti, Rogosch, & Toth, 1998; Murray, 1992). Securely attached children can rely on the
availability of their mother, view her as a safe haven from which they can explore the world,
and trust that their mother will respond sensitively and in a caring way if they turn to her
when distressed (Bowlby, 1980). Children with a secure attachment to their primary caregiver
learn to view themselves as worthwhile, and view others as trustworthy. Insecurely attached
children cannot rely on the availability of their mother, and may therefore learn to view
themselves as not good enough or insignificant, and to view others as untrustworthy (Main,
Kaplan, & Cassidy, 1985).
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Disturbed mother-child interactions, and the associated insecure attachment, may have
marked consequences for the development and functioning of a child’s brain (Dawson et al.,
2000; Schore, 1996). For example, stressful mother-child interactions have been associated
with deregulation of the HPA axis (hypothalamic-pituitary-adrenal axis), which controls the
body’s reactions to stress by increasing cortisol secretion. Studies into the influence of PPD
have indeed found increased levels of cortisol in infants of postpartum depressed mothers
(Field et al., 2004), as well as in older children of PPD mothers, regardless of later maternal
depression, for example at 7 years (Ashman, Dawson, Panagiotides, Yamada, & Wilkinson,
2002), and at 13 years (Halligan, Herbert, Goodyer, & Murray, 2004). In addition, infants of
depressed mothers may show reduced activity in the left frontal brain as compared to infants
of nondepressed mothers, which is associated with lower expression of positive emotions
(Dawson, Frey, Panagiotides, Osterling, & Hessl, 1997; Jones, Field, Fox, Lundy, & Davalos,
1997).
The relevance of early experiences for the development of the brain suggests that the
occurrence of PPD may have long-term consequences for the children. The number of studies
examining the longer-term impact of PPD has been limited and their results are less consistent
than those of studies regarding the short-term outcomes of PPD. There is some empirical
evidence of a relation between the occurrence of PPD and impaired developmental outcomes
in the children at later ages, for example more disturbed behaviour at 3 years (Wrate, Rooney,
Thomas, & Cox, 1985) and 5 years (Murray et al., 1999), lower cognitive scores at 4 years
(Cogill, Caplan, Alexandra, Robson, & Kumar, 1986) and at 11 years (Hay et al., 2001),
lower social competence at 8-9 years (Luoma et al., 2001), and higher rates of affective
disorders at 13 years (Halligan et al., 2007). Other studies have found no longer-term
associations between PPD and child outcomes (e.g., Caplan et al., 1989; Murray, Hipwell,
Hooper, Stein, & Cooper, 1996) or have only found an association between PPD and longterm child outcomes in particular subgroups, for example only for boys (Sharp et al., 1995) or
in the context of subsequent adversity, e.g., chronic maternal depression (Brennan et al., 2000;
Grace, Evindar, & Stewart, 2003) or high contextual risk (Ashman, Dawson, & Panagiotides,
2008). Given the scarcity of longitudinal studies on children of PPD mothers and the
inconsistency of their results, there is a need for more prospective studies examining their
developmental outcomes.
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The importance of prevention
The higher rates of psychopathology among the children of mothers who were
postpartum depressed indicate that preventive interventions are needed for this risk group. In
the Netherlands, the number of infants whose mothers are depressed in the postpartum period
is estimated to be approximately 24,000 every year (based on birth records and a depression
incidence of 13%; CBS, 2008; O’Hara & Swain, 1996). Preventing psychological and
psychiatric problems for the children of depressed mothers is of great importance for at least
three reasons. First, preventing later problems is important for the mental and social wellbeing
and development of the children themselves. Second, prevention for this group of children
may reduce the costs of mental health care, as mental disorders in children and adolescents
represent a high financial burden on society (WHO, 2001). Third, prevention for children of
PPD mothers is important for the quality of life and the mental health of later generations
(children of the children of PPD mothers). The number of children exposed to maternal
depression is high, and they are themselves at higher risk of developing a depression
(Halligan et al., 2007), increasing the risk that their own children will also be exposed to
maternal depression; children of depressed parents have a 40% chance of developing a
depressive episode themselves before the age of 20 years (Beardslee, Keller, Lavori, Staley, &
Sacks, 1993). Effective interventions for children of PPD mothers may help to interrupt the
transgenerational transmission of psychological problems from mothers to their children.
As the PPD occurs in a period that is considered to be critical for infant brain
development and to lay the foundations for socio-emotional development (Dawson et al.,
2000; Schore, 1996, 2001), the first year of a child’s life may be a suitable period for
preventive programmes. Several researchers have proposed that prevention as early as
possible in the child’s life is important to promote optimal child outcomes in the long term
(Dawson et al., 2000; Egeland, Weinfield, Bosquet, & Cheng, 2000). Intervening in a period
that may be important for later development may also increase the cost-effectiveness of the
interventions.
An important question is how problems for these children may be prevented. Research
into the mechanisms underlying the relation between PPD and unfavourable child outcomes
has proposed several potential mediators, including genetic factors, neurobiological processes
during prenatal depression and disturbed mother-child interaction (Goodman & Gotlib, 1999;
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Van Doesum, Hosman, & Riksen-Walraven, 2005). There is evidence that children of PPD
mothers may inherit vulnerability to depression. Heritability of unipolar depression is
estimated to be between 31 and 42% (Sullivan, Neale, & Kendler, 2000). Genetic factors,
however, seem to only partly account for the relation between maternal depression and child
psychopathology, as children are also at increased risk of other mental disorders than
depression, such as anxiety disorders and substance abuse (Lieb et al., 2002).
A second factor that may explain the relation between maternal depression and poor
child outcomes is the prenatal transmission of impaired biochemistry from mother to child
during pregnancy. For example, depression is associated with increased levels of cortisol and
lower levels of dopamine and serotonin in the mother (Diego et al., 2009; Field et al., 2004),
which may be transmitted to the foetus through the placenta (Van den Bergh, Mulder,
Mennes, & Glover, 2005). In addition, the use of antidepressants, poor use of health care and
unhealthy behaviour such as smoking, which are all associated with depression (Field, 2010;
Milberger, Biederman, Faraone, Chen, & Jones, 1996; Zajicek-Farber, 2009; Zhu & Valbo,
2002), may increase the risk of dysfunctional biochemistry in the foetus. Newborns of
prenatally depressed mothers do indeed show raised levels of cortisol and lower levels of
dopamine and serotonin, similar to those of the mother during pregnancy (Field et al., 2004).
A third factor that has been suggested to play an important role in the relation between
maternal depression and increased risk of developmental problems for their offspring is the
quality of the mother-child interaction (De Chateau, 1997; Field, 1995; Goodman & Gotlib,
1999; Milgrom, Westley, & Gernmill, 2004). The quality of this interaction, and particularly
maternal sensitivity, which is considerably lower in depressed mother-child dyads (e.g.,
Lovejoy et al., 2000), has been found to contribute to child development in many domains
(e.g., Ainsworth et al., 1974; Coyl, Roggman, & Newland, 2002; De Wolff & van IJzendoorn,
1997; Isabella & Belsky, 1991; NICHD et al., 1999; Van den Boom, 1995). For example, the
abovementioned association between PPD and elevated levels of cortisol has been found to be
mediated by the low-quality mother-child interactions (Halligan, Herbert, Goodyer, &
Murray, 2007). In turn, the higher cortisol levels that children of PPD mothers show at age 13
years are related to more depressive symptoms at 16 years (Halligan et al., 2007), indicating a
potential mechanism for the transgenerational transfer of depressive disorders from mothers
to children. Numerous researchers regard improving early mother-child interactions, and

7

Chapter 1

especially improving maternal sensitivity, as a key element in the prevention of adverse
outcomes in children of depressed mothers (e.g., Murray & Cooper, 1997; Van Doesum et al.,
2005). Maternal sensitivity has been proven to be modifiable in preventive programmes (e.g.,
Bakermans-Kranenburg, van IJzendoorn, & Juffer, 2003; Van den Boom, 1994; Van
IJzendoorn, Juffer, & Duyvesteyn, 1995) which highlights that enhancing maternal sensitivity
may be a promising target for prevention in depressed mother-child dyads.

An early home-visiting intervention for depressed mothers and their infants
A theory-based preventive intervention has been developed in the Netherlands for
postpartum depressed mothers and their infants, aimed at preventing adverse outcomes in the
offspring (Van Doesum et al., 2005). This selective preventive intervention is part of a multicomponent package of preventive services for children of parents with a mental illness which
has been implemented in community mental health centres throughout the Netherlands (for
more information, see Van Doesum & Hosman, 2009). The relatively short, home-based
intervention aims to improve the quality of the interaction between the depressed mother and
her infant, especially as regards maternal sensitivity, and thereby to increase secure
attachment and other aspects of healthy child development. Key elements of the intervention
are intervening as early in the child’s life as possible, providing low-threshold support by
means of home visits, and promoting the father’s support to the mother by involving him in
the programme. Another essential element is that the mothers need to be in treatment for their
depression to be able to join the programme, as improvement in her depressive symptoms is
deemed necessary for the intervention to be effective.
The mother-baby intervention is offered to all mothers of young children up to the age
of 12 months who are in treatment for a diagnosed depression at a community health centre in
the Netherlands. The intervention is proposed to the mother by her therapist. Referral to the
intervention is also possible via other channels, under the prerequisite that the mother is
receiving or will receive treatment for her depression. When the mothers agree to participate
in the intervention, they receive eight to ten home visits by a prevention expert with a higher
professional or university degree in psychology or social work. In the first and most of the
subsequent home visits, video recordings of the mother-child interaction are made in which
the mother baths or feeds her child. The interaction recording of the first home visit is
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analysed in a multidisciplinary team with both child and adult specialists, including the home
visitor. Based on this observation, the intervention goals and strategy are tailored to the
individual needs of the mother. The main intervention method used in the intervention is
video feedback. During the home visits, fragments of previous recordings of the interaction
with her child are discussed with the mother. For instance, she may be shown fragments of
specific moments in which she could have made contact with her child but did not, in order to
help her recognize these contact opportunities. Mothers are encouraged to expand their
positive interactions with their child and to respond to the child's initiatives to make contact.
Other methods used in the intervention are instructions for baby massage, modelling
behaviour, cognitive restructuring of the mother's negative thinking, and practical pedagogical
support.
Each home visit lasts approximately 60 to 90 minutes. The intervention initially
consists of weekly visits and later bi-weekly visits over a 3- to 4-month period. Three months
after the intervention, a follow-up visit is made to reinforce the mother's progress in terms of
interactive behaviour and to discuss any problems or questions when applicable. For more
details on the content of the intervention and its theoretical basis, we refer to Van Doesum et
al. (2005).
The short-term effects of the early mother-baby intervention have been studied in a
randomized controlled trial with measurements at three time-points: before, after and six
months after the intervention (Van Doesum, Riksen-Walraven, Hosman, & Hoefnagels,
2008). Eighty-three mothers and their children were randomly assigned to either the
experimental or the control group. The mother-infant pairs in the experimental group (n=43)
received the intervention described above. For ethical reasons, the mothers and infants
assigned to the control group (n=42) were given a minimal intervention, consisting of three
phone calls with a child therapist over a period of three months. During these phone
conversations, mothers could ask questions about parenting and received general information
on childrearing. Although the content of the conversations could include a wide variety of
subjects, the therapists were instructed not to focus on the interaction between mother and
child. The phone calls lasted a maximum of 15 minutes.
Thirty-five mother-infant pairs from the experimental group and 36 mother-infant
pairs from the control group completed all three assessments. Analyses revealed that the
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intervention had significant positive effects on the mother-child interaction, both immediately
after and six months after the intervention, when the children were 12 and 18 months old,
respectively. Mothers who received the intervention were more sensitive and provided more
structure to the child than the control mothers, and their children were more responsive to and
showed higher involvement with the mother than the control children. In addition, the
children in the experimental group showed a more secure attachment to mother and higher
socio-emotional competence at 18 months than the children in the control group (Van
Doesum et al., 2008).

The current research project
The work underlying the present thesis included a meta-analysis of the effects of early
interventions for depressed mothers and their infants on maternal sensitivity, a study on the
long-term effects of an early intervention for depressed mothers and their infants, and two
studies on the long-term effects of PPD on child outcomes and the mother-child interaction.
The latter three studies were based on the data from a follow-up assessment of the abovedescribed RCT sample, done when the children were five to six years old.
The first aim of the present research project was to examine whether preventive
interventions whose immediate outcomes had been reported in the literature were effective in
improving depressed mothers’ sensitivity to their children’s signals and needs, and what made
these interventions effective. These questions were raised because the existing preventive
programmes that have focused on improving the mother-child interaction in infancy have
varied greatly in their short-term results and their intervention techniques, which made it
difficult to draw conclusions about the extent to which depressed mothers’ sensitivity may be
modifiable by preventive intervention, and which methods are most successful in doing so.
These questions were therefore addressed in the meta-analysis.
The second aim of the project was to examine the long-term effects of the abovedescribed early mother-baby intervention on the mother-child interaction, and on child
developmental outcomes in the first school years. Although several preventive interventions
for depressed mothers and their offspring have revealed positive short-term intervention
effects for the children, outcome studies of their long-term effects are still scarce (e.g., Nylen,
Moran, Franklin, & O'Hara, 2006). Several studies in other populations, however, have shown
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that early interventions aimed at improving maternal sensitivity in infancy can have lasting
effects on child development, e.g., in families with irritable infants (Van den Boom, 1995), in
families with a relatively low SES (Riksen-Walraven & Van Aken, 1997), and in families
with adoptive infants (Stams, Juffer, Van IJzendoorn, & Hoksbergen, 2001). The reason why
we chose to examine the long-term effects of the intervention at the age of five to six years is
that children in the Netherlands enter primary school when they are four years old. After the
transition to school, differences between children may become more evident, as the school
environment demands adjustment skills and more behavioural control of the children. An
additional advantage of an assessment in the early school period is that teachers can be
included in the study as informants about child functioning.
The third aim of this research project was to provide a broad description of the
developmental outcomes of children of postpartum depressed mothers and the quality of the
mother-child interaction in the first school years, as compared to that of the normative
population in the Netherlands. This aim was addressed in two empirical studies. The small
number of prospective studies that had previously been performed on the long-term effects of
PPD on child development mostly focused on only a few developmental outcomes, and the
results were inconsistent in terms of the developmental areas in which effects were found.
Our follow-up assessment provided a unique opportunity to compare parts of the longitudinal
data from the RCT on the mother-baby intervention with those of a community sample and to
examine the longer-term impact of maternal PPD on a broad range of children’s
developmental outcomes years later. Because maternal depression is often related to other risk
factors such as lower SES, partner conflicts, and stressful life events, it is not always clear
whether an association between maternal depression and child outcomes is attributable to the
depression as such, to the related risk factors, or to the combination of depression and risk
factors. Our comparison between the PPD and community samples therefore controlled for
contextual risk factors that were more common in the PPD families, in order to study the
influence of the occurrence of PPD by itself on children’s early school age outcomes. In
addition, we studied the contextual risk factors as potential moderators in the relation between
PPD and child developmental outcomes, in order to identify subgroups that may be more or
less vulnerable to the influence of PPD.
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Table 1. Overview of variables, assessment methods and informants, and assessment
instruments used in the early school age assessment
Variables at early school age
Methods and informants
Family context:
* Demographic information (income, Questionnaire (mother and
household composition, education,
father/partner)
work situation)

Measures

* Partner conflicts

VGP (Koot, 1997)

Questionnaire (mother)

* Stressful life-events in the past five Questionnaire (mother)
years

Mother:
* Current depressive symptoms

Questionnaire (mother)

* Comorbidity and Axes-I diagnoses Structured interview (mother)

Items derived from Life Experiences
Survey (Sarason, Johnson, & Siegel,
1978) and Life Events Scale for
Children (Coddington, 1972)

Beck Depression Inventory (BDI)
Mini International Neuropsychiatric
Interview (Overbeek, Schruers, &
Griez, 1997; Sheehan et al., 1998)

Mother-child:
* Quality of the mother-child
interaction

Observation during free play
and during a structured task

Erickson et al. scales (1985)

Child:
* Internalizing and externalizing
problems

Questionnaire (mother and
teacher)

Child Behaviour Checklist and Teacher
Report Form (Achenbach & Rescorla,
2000)

* Attachment to mother

Structured narrative test

Attachment Story Completion Task
(Bretherton, Ridgeway, & Cassidy,
1990; Cassidy, 1988; Verschueren &
Marcoen, 1994)

* Verbal intelligence

Standardized test

Peabody Picture Vocabulary TestRevised (Dunn & Dunn, 1981)

* Self-esteem

Projective interview

Puppet interview (Cassidy, 1988;
Verschueren, Schoefs, & Marcoen,
1994)

* Ego-resiliency

Q-sort (teacher)

California Child Q-Sort (Block &
Block, 1980)

* School adjustment

Questionnaire (teacher)

Subscale of Stress Response Scale
(Chandler & Shermis, 1985)

* Prosocial behaviour

Questionnaire (teacher)

Subscale of Preschool Social
Behaviour Questionnaire (Tremblay,
Vitaro, Gagnon, Piche, & Royer, 1992)

* Popularity and acceptance by peers Questionnaire (teacher)

12

Two six-point scales (Verschueren &
Marcoen, 1999)
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Table 1 shows an overview of the variables that were measured in the current early
school age assessment reported on in this thesis. The data from the five-year follow-up study
were collected during a home visit and a school visit, both conducted by the first author, who
was blind to the research condition and other information about the family. Mothers were
contacted about the follow-up assessment by means of an informative letter and a subsequent
telephone call around the time their children reached the age of 5.5 years.
Of the original 71 participants who had completed the first three assessments of the
RCT, 58 mothers and their children (82%) participated in the present five-year follow-up
study. Reasons that were reported for not participating in the follow-up study were lack of
time, family conditions, not wanting to be confronted with the past, emigration or change of
address, and severe illness of the child. One of the participating mothers did not want to
involve the child’s teacher in the study, so teacher ratings were unavailable for this family.
The other 57 teachers all participated in the study. Forty-six biological fathers of the children
and four new partners of the mothers also took part in the five-year assessment.
For details of the data collection procedure, and demographic information on the
participants of the follow-up assessment, we refer to the methods sections of the empirical
studies reported on in this thesis.

Outline of the thesis
After this general introduction, the meta-analysis on the effect of preventive
interventions to improve depressed mothers’ sensitivity is described in Chapter 2. Chapter 3
presents the follow-up assessment of the RCT, which examined the long-term effects of the
early home-visit intervention for mothers with postpartum depression and their infants. The
third study, reported in Chapter 4, compared the early school age outcomes of children of
postpartum depressed mothers with those of children from a community sample, in terms of
the children’s ego-resiliency, self-esteem, peer social competence, verbal intelligence, school
adjustment, and internalizing and externalizing behaviour problems. The final study,
discussed in Chapter 5, examined the question whether the children of postpartum depressed
mothers differed from children from a community sample in terms of the quality of the
mother-child interaction in their first school years. Chapter 6 presents a summary of all the
results, and a discussion of the implications of the results for prevention practice and research.
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Abstract

Improving depressed mothers’ sensitivity is assumed to be a key element in preventing
adverse outcomes for children of such mothers. This meta-analysis examines the short-term
effectiveness of preventive interventions in terms of enhancing depressed mothers’ sensitivity
toward their child and investigates what type of intervention is most effective. Thirteen
interventions, reported in ten controlled outcome studies, met the inclusion criteria (N=918).
Meta-analytic results showed a small to medium, significant mean effect size (g=0.32) with
large variation in individual effect sizes ([-0.56-1.76]). Interventions including baby massage
were highly effective in improving maternal sensitivity (g=0.85). In contrast, individual
therapy for the mother proved ineffective in terms of improving maternal sensitivity (g=0.00). Two other significant predictors of greater effect sizes were the inclusion of a support
group and the use of a higher number of intervention methods; however, the significance of
these results was largely accounted for by one single study. Our meta-analysis confirms that
depressed mothers’ sensitivity can be improved by preventive intervention, and suggests that
baby massage may be an effective intervention method to evoke short-term changes in
maternal sensitivity. It is unclear whether these changes are maintained over time.

Introduction
Unipolar depression is a common disorder among women, with an annual worldwide
prevalence rate of 9.5% (WHO, 2001). The incidence of depression in women is strikingly
elevated during childbearing years, to an average of 13% of mothers in the first year after
delivery (O’Hara & Swain, 1996). Consequently, many children are exposed to maternal
depression in their first year of life.
In recent decades, research among children of depressed mothers has provided
evidence for adverse outcomes due to the effects of maternal depression on the mother-child
interaction and child attachment, child social and cognitive development, and other areas of
child development and functioning (Cummings & Davies, 1994; Field, 1995; Van Doesum,
Hosman & Riksen-Walraven, 2005). Since the negative effects of maternal depression were
widely acknowledged, the focus of research has shifted to the mechanisms by which maternal
depression affects the development of their offspring (Goodman & Gotlib, 1999).
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Many researchers have stressed the importance of the mediating role of the motherchild interaction in the relation between maternal depression and adverse child outcomes (e.g.,
Field, 1995; Goodman & Gotlib, 1999; Van Doesum et al., 2005). The literature shows that
depressed mothers are more likely to be less sensitive to their child’s signals, more intrusive,
less involved and less vocal than nondepressed mothers. In addition, their children are less
responsive to their mother (e.g. Cummings & Davies, 1994; Field, 1995). Since the motherchild interaction, and especially maternal sensitivity to the child’s signals and needs, has an
important predictive value in many domains of child development (e.g. Ainsworth, Bell, &
Stayton, 1974) including the development of a secure attachment to the mother (e.g. Coyl,
Roggman, & Newland, 2002; De Wolff & Van IJzendoorn, 1997), many researchers consider
enhancing early maternal sensitivity to be a key element in the prevention of adverse child
outcomes (e.g. Murray & Cooper, 1997; Van Doesum et al., 2005).
The number of available preventive interventions targeting the offspring of depressed
mothers is small, but rising. Several qualitative reviews have systematically summarized the
existing literature. A review of preventive programmes concluded that interventions focusing
on the mother-child relationship, in particular psychotherapy for mother and infant and homebased programmes, are generally successful in reducing the disadvantageous effects of
maternal depression on the children (Nylen, Moran, Franklin, & O'Hara, 2006). In addition, a
narrative review of the effects of preventive interventions for postnatally depressed mothers
showed significant positive effects on the mother-child relationship and to a lesser extent on
cognitive development (Poobalan et al., 2007). None of these reviews, however, examined the
average effect size of these interventions on the mother-child relationship. Furthermore, the
authors concluded that outcome studies have varied greatly in terms of intervention
characteristics and that research is needed to evaluate and compare the impact of various
intervention methods. The current meta-analysis aims to fill this gap by examining the effect
sizes of these interventions and the factors contributing to variation in effectiveness.
Our meta-analysis focused on interventions targeting depressed mothers’ sensitivity in
the interaction with their child. As referred to above, maternal sensitivity plays a crucial role
in mother-child interactions and the development of a secure child-mother attachment, and
might offer a promising target for preventive programmes for children of depressed mothers.
Furthermore, maternal sensitivity has proved to be modifiable by preventive intervention
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(e.g., Van den Boom, 1994; Van IJzendoorn, Juffer & Duyvesteyn, 1995). In their metaanalysis on preventive interventions to enhance parental sensitivity and parent-child
attachment, Bakermans-Kranenburg, Van IJzendoorn, and Juffer (2003) showed that
randomized interventions were moderately effective in improving maternal sensitivity in
normal and at-risk populations (e.g., single parents, irritable infants, adoption families).
However, the specific effect of preventive interventions on the sensitivity of depressed
mothers is not yet known.
The present paper focuses on the role played by intervention characteristics in the
effects of preventive interventions on depressed mothers’ sensitivity. Studies on the effects of
such interventions have yielded inconsistent results about the type of intervention that is most
successful. Reviews of sensitivity- or attachment-based interventions have generally
suggested that shorter, less intensive interventions are more effective in improving sensitivity
than longer, more comprehensive ones (Bakermans-Kranenburg et al., 2003; Van IJzendoorn
et al., 1995). An explanation could be that shorter interventions are more specific and focus
more directly on improving maternal behaviour than longer interventions. However, in a
study among economically disadvantaged children, Powell and Grantham-McGregor (1989)
found that increasing the frequency of home visits (from none to monthly, biweekly and
weekly) led to greater positive intervention effects on child development. In agreement with
these results, Egeland, Weinfield, Bosquet, and Cheng (2000) argue that attachment-based
interventions, especially for high-risk families, should be lengthy, with frequent sessions, and
should start early. In view of the limited budgets for prevention, the question is warranted
what duration and what type of intervention are most beneficial in terms of enhancing
depressed mothers’ sensitivity in the interaction with their child. Until now, none of the
studies of depressed mothers and their children have explored the role of intervention
characteristics as effect predictors.
The current meta-analysis thus examined the following research questions. (1) What is
the effectiveness of preventive interventions in terms of improving depressed mothers’
sensitivity? (2) What type of intervention is most effective in improving depressed mothers’
sensitivity?
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Method
Selection of studies
A literature search was done by the first author using three electronic search databases,
i.e., PsycINFO, Web of Science and MEDLINE. The following search terms were used:
(intervention or prevent* or treatment), depress*, (mother* or parent* or maternal or
paternal), (child* or infant* or toddler* or offspring), and different terms relating to
sensitivity (mother-child/-infant/-toddler interaction, sensitiv*, responsiv*, supportive* or
positive* regard/affect). No language restriction was used in the search. The search was done
on 21st July 2009. The titles and abstracts of all articles were screened using the following
inclusion criteria. First, articles had to be peer-reviewed outcome studies; books, dissertation
abstracts, studies reported only at conferences, and government reports were not considered.
Second, the studies had to provide outcomes of a treatment or preventive intervention. Third,
the intervention or treatment had to focus on depressed mothers or on the children of
depressed mothers. The meta-analysis included studies defining the presence of a depression
as scoring above a certain cut-off score on a measure of depressive symptoms, as well as
studies defining depression on the basis of a clinical diagnosis of a major depression
according to the DSM-III-R or DSM-IV criteria (American Psychiatric Association, 1987,
1994). Interventions that focused on a broader target population, e.g., high-risk mothers, were
also included if they included a separate analysis of data for a group of depressed mothers.
Fourth, outcome studies had to include a control group of depressed mothers. Fifth, studies
were only included if the assessments incorporated: a) a measure of a mother’s behaviour in
the interaction with her child; b) that was established by observation; and c) that fitted our
definition of maternal sensitivity. The definition of maternal sensitivity used in this metaanalysis was the provision of emotional support to the child in the form of responding
appropriately to the child’s signals and needs, or expressing positive affect or regard. This
definition was based on the sensitivity concepts defined by Ainsworth, Bell, and Stayton
(1974), and by Biringen, Robinson, and Emde (1998), and on the concept of supportive
presence proposed by Erickson, Sroufe, and Egeland (1985). Sixth, we only included studies
that reported both pretest and posttest assessments of maternal sensitivity, so that gain scores
could be computed for the intervention group compared to the control group. After
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completion of the literature search, the reference lists of the collected articles were screened
for other relevant articles.

Coding moderators
The selected studies were coded on the following intervention features: mean number
of sessions, duration of the intervention in weeks, child age at start of the intervention in
months, and methods used in the interventions to improve maternal sensitivity, viz.,
‘interaction coaching’, ‘baby massage’, ‘(social) support group’, ‘infant therapy (e.g., play or
developmental therapy)’, and ‘individual therapy for mothers (e.g., interpersonal therapy)’.
The total number of intervention methods was also coded, with a range from 1 to 5. The first
three features were chosen on the basis of their assumed relevance in the efficacy of
sensitivity- or attachment-based interventions (e.g., Bakermans-Kranenburg et al., 2003;
Egeland et al., 2000). The five intervention methods were selected on the basis of those used
in the selected studies to cover all intervention techniques employed. Before the actual
coding, the intervention features were thoroughly discussed by the two coders (the first and
fourth authors of this paper) until consensus on the rating criteria was achieved. After this, the
two coders scored the studies independently (mean r=.95; range=.80, 1.00; mean Kappa=.93;
range=.61, 1.00). Dichotomous variables were excluded from the analyses when the
distribution was highly skewed, i.e., when one of the categories included only two studies or
less. Since ‘infant therapy’ was only used as an intervention method in two interventions, this
method was not included in the moderator analyses. The intervention characteristics were
analyzed as possible moderators of effect size. In order to assess whether study quality was
related to the effect sizes, the methodological quality of the studies was also examined as a
possible moderator, using 14 quality criteria for RCTs listed by the Agency for Healthcare
Research and Quality (West et al., 2002). Higher scores indicated higher methodological
quality, with a maximum score of 14 points. Half a point was given when a quality criterion
was partially met. The studies were independently rated in terms of study quality by a senior
coder with prior experience of using these criteria and by the first author, who was trained by
the senior coder (r=.73; Kappa=.55). Discrepancies were discussed to reach consensus about
the final score.
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Meta-Analytic Method
Effect sizes for the intervention effects on maternal sensitivity were calculated using
standardized mean differences according to the equation by Hedges & Olkin (1985; p.78
formula 3): d = Xi – Xc / Sp, in which Xi represents the mean score for the intervention group,
Xc the mean score for the control group, and Sp the pooled standard deviation of the sample.
To correct for pretest scores, gain scores were used as numerators in the equation: the
difference between the pretest and posttest means of the intervention group minus the
difference between the pretest and posttest means of the control group. The pooled standard
deviation of posttest scores was used as the denominator (Lipsey & Wilson, 2001). When
lower scores on a scale implied higher sensitivity, difference scores were inversed so that
positive difference scores indicated greater gains for the intervention group compared to the
control group. Given that the standardized mean difference has been proven to be higher in
small sample sizes, especially those smaller than 20 (Hedges, 1981), the equation by Hedges
& Olkin (1985; p.81, equation 10) was used to calculate corrected effect sizes (Hedges’ g).
Effect sizes were weighted by the inverse of the sampling error variance to control for a
potential relationship between sample size and effect size (Lipsey & Wilson, 2001). For
studies in which the control group was compared with more than one intervention group
(Clark, Tluczek & Wenzel, 2003; Murray, Cooper, Wilson & Romaniuk, 2003), separate
effect sizes were calculated for each intervention group. In these separate calculations, the
number of participants in the control group was split up according to the number of
interventions, in order to count each participant only once. When the article failed to provide
information about means or standard deviations that was needed to calculate the effect size,
the authors of the study were contacted to retrieve the missing information. In the case of the
study by Murray et al. (2003), the effect sizes were estimated from graphically depicted data
after personal communication with Lynne Murray (December 3, 2007). Potential outliers were
detected by calculating standardized residuals (Hedges & Olkin, 1985).
The Q statistical test (Hedges & Olkin, 1985; p.123, equation 25) was used to examine
homogeneity among effect sizes; it revealed our sample to be heterogeneous (Q=142.85,
df=12, p<.000). Because of the heterogeneity of the sample (Lipsey & Wilson, 2001), and the
relatively small number of studies (Overton, 1998), we chose to apply the random effects
model for significance tests.
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Univariate tests were conducted to assess whether variation in effect sizes could be
explained by intervention characteristics. Categorical variables were analyzed with inverse
variance-weighted one-way ANOVA, while continuous variables were examined with inverse
variance-weighted multiple regressions (Lipsey & Wilson, 2001). A variable was labelled a
significant predictor if the regression model or the differences between the groups were
significant (95% confidence interval).

Results
The database searches resulted in a total of 707 studies. After screening titles and
abstracts in the electronic databases, we selected 34 studies for further examination (see
Figure 1 for flow diagram). Thirteen interventions, reported in 10 studies, met the inclusion
criteria for our meta-analysis (see Table 1 for characteristics; N=918).
The studies had been published between 1992 and 2008. The mean age of the mothers
in the included studies at baseline was 28.6 years (SD=4.22). Most interventions started in the
first year of the child’s life, ranging from 1.5 to 10.4 months (M=8.48, SD=14.51) with the
exception of one study, which started at 55.8 months of age (Baydar, Reid, & WebsterStratton, 2003). The duration of the intervention varied considerably, from 5 weeks to 16.7
months (M=18.16 weeks, SD=19.47). The average number of sessions in 12 of the 13
interventions was 10.64 (SD=6.41) with a range of 3 to 29 sessions. Information on the
number of sessions in the study by Mayers, Hager-Budny, and Buckner (2008) was not
available (personal communication, August 31, 2009). Quality scores for the included studies
ranged from 10 to 13 points (M=11.81, SD=0.80) and were not significantly related to the
effect sizes (Q=0.29, n.s.). The period between the last session of the intervention and the
post-measurement of maternal sensitivity ranged from immediately (k=9) to within two weeks
(k=1) and within one month after the intervention (k=3).
Inspection of the standardized residuals yielded one study as a potential outlier, i.e.,
the study by Mayers et al. (2008). We therefore opted to perform the meta-analytic and
moderator analyses once with and once without the study by Mayers et al. to test if the results
remained significant when controlling for this study.

29

Chapter 2

Potentially relevant
publications identified
and screened: 707

Papers excluded on the basis of titles and abstracts:
 theoretical articles, reviews, case-studies
or not peer-reviewed:
 no preventive intervention or treatment:
 not for depressed mothers or no separate
analyses for depressed mothers:
 no (depressed) control group:
 no measurement of maternal sensitivity

336
248
68
18
3

Publications retrieved
for more detailed
evaluation: 34

Papers excluded after evaluation:
 not for depressed mothers or no separate
analyses for depressed mothers:
 no depressed control group:
 no measurement of maternal behaviour:
 no observational measurement of
maternal behaviour:
 no pre-test measurement of sensitivity:
 data reported in the article was not sufficient
to calculate effect size; authors unable to
provide the additional data:

17
1
2
2
2

1

Studies meeting
inclusion criteria: 9
Screening reference lists of collected studies:
 additional articles meeting inclusion criteria:
Studies included in
meta-analysis: 10

Figure 1. Flow diagram of the selection process
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Table 1. Characteristics of the interventions and outcome studies in the meta-analysis
n1

Study

Effect

Intervention

quality

size

methods

Incredible Years Parent Training Programme

12.0

0.21

IC+SG

Intervention

Study
2

Baydar, Reid, & Webster-Stratton (2003)

207

Clark, Tluczek, & Wenzel (2003) I

18.5

Mother-infant therapy group

12.5

0.95

IC+SG+IT

Clark et al. (2003) II

20.5

Interpersonal psychotherapy

12.5

0.96

IMT

Fleming, Klein & Corter (1992)

63

Support group

10.0

0.63

BM+SG

Interpersonal psychotherapy

11.0

-0.21

IMT

73

Home-based interaction coaching

11.5

0.11

IC

117

Interactive coaching intervention

13.0

0.32

IC

Forman et al. (2007)
Gelfand, Teti, Seiner & Jameson (1996)
Horowitz et al. (2001)

105

Mayers, Hager-Budny, & Buckner (2008)

51

Chances for Children: teen parent-infant project

11.0

1.76

IC+SG+IT+IMT

Murray, Cooper, Wilson, & Romaniuk (2003) I

57

Non-directive counselling

12.0

-0.10

IMT

Murray et al. (2003) II

56

Psychodynamic therapy

12.0

-0.39

IMT

Murray et al. (2003) III

57

Cognitive-behavioural therapy

12.0

-0.56

IC+IMT

Onozawa, Glover, Adams, Modi & Kumar (2001)

22

Infant massage group

11.5

1.17

BM

Van Doesum, Riksen-Walraven, Hosman, & Hoefnagels (2008)

71

Home-based interaction coaching

12.5

0.86

IC+BM

1

2

Notes: The total n of the depressed control group was divided by the number of interventions that were compared with the same control group. Maximum score=14. IC=Interaction
Coaching; BM=Baby Massage; SG=Support Group; IT=Infant Therapy; IMT=Individual Mother Therapy.
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Table 1 (continued). Characteristics of the interventions and outcome studies in the meta-analysis
Study

Definition of depression

Live/ video-

Nature of the score

taped

Length

Context of observation

observation

observation
Baydar et al. (2003)

High depressive symptoms

Live

Factor score

30 min

Normal routine at home

Clark et al. (2003) I

Diagnosis major depression

Videotaped

Factor score

5 min

Free play (location unknown)

Clark et al. (2003) II

Diagnosis major depression

Videotaped

Factor score

5 min

Free play (location unknown)

Fleming et al. (1992)

High depressive symptoms

Videotaped

Behaviour proportion

10-15 min

Nursing or bottle feeding at home

Forman et al. (2007)

Diagnosis major depression

Videotaped

Composite score

44-48 min

9 contexts (structured and unstructured) at home

Gelfand et al. (1996)

Diagnosis major depression

Videotaped

Composite score

2x10 min

Feeding and free play at home

Horowitz et al. (2001)

High depressive symptoms

Videotaped

Composite score

5 min

Free play at home

Mayers et al. (2008)

High depressive symptoms

Videotaped

Composite score

10 min

Free play at school

Murray et al. (2003) I

Diagnosis major depression

Videotaped

Global rating scale

5 min

Free play at home

Murray et al. (2003) II

Diagnosis major depression

Videotaped

Global rating scale

5 min

Free play at home

Murray et al. (2003) III

Diagnosis major depression

Videotaped

Global rating scale

5 min

Free play at home

Onozawa et al. (2001)

High depressive symptoms

Videotaped

Global rating scale

5 min

Free play at hospital

Van Doesum et al. (2008)

Diagnosis major depression

Videotaped

Global rating scale

15 min

Free play at home
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Meta-analysis results
As shown in Table 1, the effect sizes in the individual studies varied greatly, ranging
from moderate negative effect sizes (g=-0.56) to large positive effect sizes (g=1.76). The
mean effect size of the 13 interventions was small to medium (g=0.32; 95% CI [0.15-0.61])
and significant (p=.03). After the study by Mayers and colleagues (2008) was removed, the
mean effect size became 0.19 (95% CI [-0.08-0.46]) and non-significant (p=.16).

Moderator results
Next, we examined the intervention characteristics as moderators of the variance in
effect sizes. Inspection of the intercorrelations of the intervention characteristics revealed that
the number of sessions and the duration of the intervention were highly correlated (r=.93,
p<.001). We therefore decided to include only one of these two variables in the analyses. We
opted for duration, because data were complete for this variable while there was one missing
value (the only one in this study) for the number of sessions. The intercorrelational analyses
also revealed that a higher number of intervention methods was significantly correlated with
interventions with a support group (r=.77, p<.01). This suggests that the support group is
often offered in combination with additional intervention methods. It is important to keep this
in mind while interpreting the moderator analyses.
Table 2 shows the results of the moderator analyses of the categorical intervention
characteristics. Three of the four intervention methods were associated with variations in
effect sizes regarding maternal sensitivity, namely baby massage (Q=4.68, p<.05), a support
group (Q=5.89, p<.05), and individual therapy for mothers (Q=4.93, p<.05). Interventions that
included baby massage (g=0.85 [0.28-1.41]), and interventions with a support group (g=0.79
[0.31-1.26]) were significantly more effective than interventions that did not include these
methods (g=0.15 [-0.14-0.44], and g=0.09 [-0.20-0.39]), respectively). Interventions that
included individual therapy for mothers showed significantly smaller effect sizes (g=-0.00 [0.33-0.32]) than interventions that did not include individual therapy for mothers (g=0.51
[0.19-0.82]). Interaction coaching was not related to variation in effect size (Q=0.27, n.s.).
After controlling for the study by Mayers et al. (2008), baby massage and individual mother
therapy remained significantly related to effect sizes (Q=9.92, p<.01, and Q=24.39, p<.001,
respectively), while the use of a support group became non-significant (Q=1.92, n.s.).
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Table 2. Results of moderator analyses: Categorical intervention characteristics
k

Effect size (g)

Explained

p

variance (Q)
Interaction coaching
No

4

0.25

Yes

9

0.46

Baby massage
No

10

Yes

3

0.27

.61

4.68

.03

5.89

.02a

4.93

.03

0.15
0.85**

Support group
No

9

0.09

Yes

4

0.79**

Individual mother therapy
No

7

0.51**

Yes

6

-0.00

Notes. k= number of studies. g= mean effect sizes of the interventions with and without this method. **=p<.01 (two-tailed).
a

= non-significant after controlling for study by Mayers et al. (2008).

Table 3 presents the results of the moderator analyses of the continuous intervention
characteristics. A higher number of intervention methods was significantly related to higher
effect sizes (ß=.58, Q=4.41, p<.05). However, this significant association was largely due to
the study by Mayers et al. (2008): after controlling for this study, the relation between effect
size and the number of intervention methods became non-significant (Q=0.56, n.s.). The
duration of the intervention and the age of the child at start of the intervention were not
significantly related to effect size.

Table 3. Results of moderator analyses: Continuous intervention characteristics
Beta

Q

p

Duration

.29

1.72

.19

Child age at start of intervention

.05

0.05

.83

Number of intervention methods

.58*

4.41

.04a

Notes. *=p<.05. a= non-significant after controlling for study by Mayers et al. (2008).
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Publication bias
To examine the likelihood that our results were influenced by publication bias, we computed a
funnel plot of the estimated effect sizes against standard error. The plot demonstrated some
asymmetry, which may indicate the presence of publication bias (see Figure 2). We then
calculated the fail-safe N as suggested by Rosenthal (1979) to examine how many
unpublished studies with non-significant results it would take to override the conclusion that
preventive interventions are effective in improving depressed mothers’ sensitivity. This
calculation revealed a fail-safe N of 12, which indicates that the possibility of publication bias
cannot be excluded.

0,0

Standard Error

0,1
0,2
0,3
0,4
0,5
0,6
-2,0

-1,5

-1,0

-0,5

0,0

0,5

1,0

1,5

2,0

Hedges' g

Figure 2. Funnel plot of effect sizes (g) against standard error of the included studies

Discussion
As far as we are aware, the present meta-analysis is the first to examine the effects of
preventive interventions for depressed mothers and their offspring on maternal sensitivity and
to search for intervention characteristics that could explain the variation in effect sizes.
Results revealed that the preventive interventions for depressed mothers and their children
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were moderately effective in improving maternal sensitivity. The effect sizes, however, varied
greatly, emphasizing the importance of studying effect predictors. Several intervention
characteristics were found to moderate the effect of preventive interventions on maternal
sensitivity: interventions were relatively more effective when baby massage was included and
were also more effective when individual therapy for mothers was not included. A higher
number of intervention methods, and the inclusion of a support group, were both significantly
related to higher effect sizes, but these results were highly influenced by one study, that by
Mayers and colleagues (2008).
Our meta-analysis supports the notion that depressed mothers’ sensitivity can be
improved by preventive intervention. Five of the 13 interventions were highly effective in
increasing maternal sensitivity, as reflected in large positive effects (g≥0.80): the motherinfant therapy group and the interpersonal psychotherapy studied by Clark et al. (2003), the
teen parent-infant intervention by Mayers et al. (2008), the infant massage group used by
Onozawa et al. (2001), and the home-visiting intervention by Van Doesum et al. (2008).
The most effective and robust technique to improve maternal sensitivity, as revealed
by our analyses, was the use of baby massage. This finding is consistent with the positive
effects of massaging infants of depressed mothers that have been found on child physical
growth and temperament (Field et al., 1996). Massage therapy may be beneficial in teaching
depressed mothers to observe and understand their infant’s signals better, which ameliorates
the interaction between mother and infant.
Individual treatment of the mothers, in contrast, was not effective in enhancing
maternal sensitivity. These results may confirm that focusing on ameliorating maternal
depressive symptoms by itself is insufficient to make mothers more sensitive towards their
children (e.g., Forman et al., 2007). In our opinion, treatment of the mother’s depression can
be considered as a necessary but not a sufficient condition to improve depressed mother’s
sensitivity. A decrease in the level of depressive symptoms may increase the likelihood that
mothers benefit from a dyadic therapy with their child to improve the quality of the motherchild relationship (e.g., baby massage or interaction coaching). Unfortunately, it was not
possible to test this hypothesis, since most studies did not report how many mothers in the
experimental and control groups received treatment for their depression in addition to the
intervention (rather than as part of the intervention). Additionally, it was unknown how many
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mothers were already in therapy before the intervention started. An alternative explanation for
the finding that interventions involving individual therapy for mothers were less effective than
interventions without this method is that the provision of individual therapy for depression
could be related to the presence of clinical depression (vs. high depressive symptoms). As can
be seen in Table 1, 83% of the interventions that provided individual therapy for the mothers
defined mothers’ depression in their inclusion criteria on the basis of a clinical diagnosis of
major depression. In contrast, only 43% of the interventions that did not provide individual
therapy for the mothers defined mothers’ depression on the basis of such a clinical diagnosis
of major depression.
The study by Mayers et al. (2008) was very influential in our meta-analysis. It had the
greatest effect size and affected the significance of the mean overall effect size, the inclusion
of a support group and the number of intervention methods. The question arises what may
explain the effectiveness of this intervention. A unique characteristic of Mayers et al’s
intervention was that it was the only one specifically designed for teenage mothers. Teenage
mothers are often a multi-risk group. Some of the extra risk factors that teenage mothers often
have to deal with are, for example, low socio-economic status and single-parenthood (Hotz,
McElroy, & Sanders, 1997). Previous research has shown that intervention effects are often
most pronounced in high-risk families (e.g., Olds et al., 1998), where there is more room for
improvement, which may explain the high effect size in the study by Mayers et al. A second
explanation may be the diversity of the intervention methods: the intervention by Mayers et
al. used a combination of individual, dyadic and group interventions. One other intervention
programme in this meta-analysis used the same triple focus, viz., the mother-infant therapy
group used by Clark et al. (2003), which also found promising results in terms of improving
maternal sensitivity. A third explanation for the effectiveness of the intervention by Mayers et
al. may be that the content of the intervention was determined by individual need. Fine-tuning
of the intervention to the needs of the mothers was also used in the effective intervention by
Van Doesum et al. (2008). It may have been this element of tailoring in particular that made
these interventions effective. Unfortunately, the number of studies using a tailoring method
was too small to test this statement.
Surprisingly, the use of interaction coaching in an intervention did not relate to the
effect on maternal sensitivity. Although the results did suggest that interventions including
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interaction coaching were more effective than those that did not, the small number of studies
may have contributed to the absence of statistical significance. Additionally, it may be that it
is not specifically the use of interaction coaching that is effective in improving maternal
sensitivity, but instead the use of a behavioural focus, as was found in the meta-analysis by
Bakermans-Kranenburg et al. (2003). Both baby massage and interaction coaching have a
direct focus on maternal interactive behaviour.
Since only one of the ten studies reported longer-term follow-up measurements of
maternal sensitivity after the posttest (Van Doesum et al., 2008), there was no opportunity to
examine long-term intervention effects on maternal sensitivity. Therefore, the statements on
effective and ineffective intervention methods in this meta-analysis refer to short-term
improvements in maternal sensitivity as a result of the interventions. It remains unclear
whether these improvements in maternal sensitivity persist over time and whether the same
significant moderators apply in the long-term effectiveness of interventions for depressed
mothers and their children. Remarkably, the results of the 6-month follow-up measurement by
Van Doesum et al. showed that the difference in maternal sensitivity between the
experimental and control groups was even larger at follow-up than at posttest. This implies
that a sleeper effect on maternal sensitivity may be present in this domain and that the mean
effect size at follow-up measurements may be higher than the effect size found in the present
meta-analysis. More follow-up measurements of maternal sensitivity in preventive trials with
depressed mothers are needed to test this hypothesis.
A problem of meta-analyses is the potential discrepancy between the intervention as
described in the manual and the actual interventions. In the study by Clark et al. (2003), the
authors reported that, in contrast to what was intended, mothers often attended the sessions
together with their children, which provided opportunities to focus on the mother-child
relationship. This added a dyadic element to the intervention, which was originally intended
to be an individual therapy for the mother. This may explain the large difference between the
effect sizes on maternal sensitivity in the studies of Clark et al. (g=0.96) and Forman et al.
(g=-0.21), both of which used the interpersonal psychotherapy described by Stuart & O’Hara
(1995).
Limitations of the current meta-analysis were the small number of studies undertaken
in this field and the possibility of publication bias. In view of these limitations, the
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conclusions of this meta-analysis should be regarded as exploratory and tentative rather than
robust. More outcome studies of preventive interventions for depressed mothers and their
children are necessary to examine what exactly determines the effectiveness of such
interventions. It should further be noticed that the analyses of the effect predictors must be
interpreted with some caution, because they do not tell us much about causality. In view of
the restricted number of studies, we chose a restricted number of intervention characteristics
to study as effect predictors. There could be other moderators that were not included in the
analyses and that relate to the significant moderators found in this meta-analysis. Examples
are the father’s involvement in the intervention, the intervention location (home-based or not),
the use of psycho-education, the provision of practical or emotional support by the intervenor,
and the attention given in the interventions to cultural differences in maternal sensitivity.
Additionally, sample characteristics were not included in the moderator analyses, because
they were beyond the scope of this meta-analysis, but may nevertheless have an impact on the
variation in the effectiveness of interventions. Examples of such characteristics are socioeconomic status, primiparity, age of the mother, and factors related to the heterogeneity of
maternal depression, e.g., the severity, duration, and symptom pattern of the depression, and
the presence of comorbidity. Another limitation of this meta-analysis, also due to the small
number of studies, was that it was not possible to disentangle the effectiveness of specific
combinations of the significant effect predictors by means of multivariate analyses.
Our finding that the effect sizes of the interventions to improve maternal sensitivity
ranged from moderately negative to highly positive emphasizes the importance of establishing
which intervention characteristics influence the effect of interventions for depressed mothers
and their children. This meta-analysis can be regarded as a first step towards greater insight
into these effect predictors. More research is needed to determine the strength and reliability
of these moderators.
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Abstract
Background: Whereas preventive interventions for depressed mothers and their infants have
yielded positive short-term outcomes, few studies have examined their long-term
effectiveness. The present follow-up of an RCT is one of the first to examine the longer-term
effects of an intervention for mothers with postpartum depression and their infants at early
school age. In early infancy, the intervention was found effective in improving mother-infant
interaction and the child’s attachment to its mother. Methods: Twenty-nine mother-child pairs
who completed the intervention are compared with 29 untreated mother-child dyads as to the
quality of maternal interactive behaviour and the child outcomes of attachment security to the
mother, self-esteem, ego-resiliency, verbal intelligence, prosocial behaviour, school
adjustment, and behaviour problems at age five (M=68 months). Results: In the total sample
no lasting treatment benefits were found, but in families reporting a higher number of stressful
life events, children in the experimental group had fewer externalizing behaviour problems as
rated by their mothers than children in the control group. Conclusions: In the context of
multiple stressful life events the intervention served as a buffer by preventing the
development of externalizing problems in the child. The results warrant cautious
interpretation because of the relatively small sample size and differential attrition revealing
the mothers that completed the follow-up assessment to have improved less on maternal
sensitivity following the intervention than the mothers who did not participate in the followup.

Introduction
Numerous studies have demonstrated marked adverse effects of maternal PPD on
early mother-infant interactions and child attachment to mother (Murray & Cooper, 1997),
with its influence on the child’s development still evident years later. Children of mothers
who have been depressed shortly after birth show more behavioural problems in early
childhood (Murray et al., 1999), for instance, have lower IQ scores in late childhood (Hay et
al., 2001), and elevated rates of affective disorders in adolescence (Halligan, Murray, Martins,
& Cooper, 2007) compared to children of nondepressed mothers. Outcome studies of
preventive mother-infant interventions aimed at reducing the negative effects of maternal
depression on the child have shown positive short-term results, among other aspects on the
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mother-child interaction, the child’s attachment to the mother, and its cognitive development
(Field et al., 2000; Van Doesum, Riksen-Walraven, Hosman, & Hoefnagels, 2008). However,
studies testing longer-term outcomes are scarce. Lyons-Ruth and Easterbrooks (2006) are
among the few researchers to assess the long-term benefits of a home-visiting mother-infant
intervention and found enduring positive results on child hostile behaviour at age five and on
maladaptive behaviour at school at age seven. Furthermore, an RCT examined the long-term
effects of three psychological PPD-treatment schemes on child outcomes (Murray, Cooper,
Wilson, & Romaniuk, 2003). Whereas all mothers experienced fewer difficulties in the
relationship with their children following treatment, no long-term effects were found when the
children had reached age five. Because of this lack of longitudinal outcome studies, still little
is known about the longer-term effects of early interventions on the development of the
children of depressed mothers and the moderators of such effects.
In the Netherlands an early home-visiting intervention for depressed mothers and their
infants has been developed to prevent adverse outcomes in the children. By improving the
quality of the mother-infant interactions we expected to attain a secure infant-mother
attachment to thus promote a healthy child development. An RCT yielded positive posttreatment effects (Van Doesum et al., 2008) on the mother-child interaction, especially
maternal sensitivity, when the children were 12 months old. These effects were maintained six
months later, while the children in the experimental group also showed a more secure
attachment to their mothers and a greater socioemotional competence at 19 months than the
children in the control group.
In the present study we investigate whether our intervention shows lasting positive
effects at age five as early interventions aimed at improving maternal sensitivity in infancy
have been shown to have enduring effects on child development, more specifically on the
child’s socioemotional development in families with irritable infants (Van Den Boom, 1995),
in families with a lower SES (Riksen-Walraven & Van Aken, 1997), and in families with
adoptive infants (Stams, Juffer, Van IJzendoorn, & Hoksbergen, 2001). Self-esteem, egoresiliency, verbal intelligence, prosocial behaviour with peers, school adjustment, and
behaviour problems have all been found to be associated with early mother-infant
interactions, attachment security (Cassidy, 1988; Smeekens, Riksen-Walraven, & van Bakel,
2007; Thompson, 1999), or PPD (Hay et al., 2001; Murray & Cooper, 1997; Murray et al.,
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1999; Sinclair & Murray, 1998), which is why we specifically looked at these aspects of the
children’s competence and functioning. Since the intervention positively influenced maternal
sensitivity and infant-mother attachment in early infancy, we expected these children to show
more positive outcomes at age five than the children in the control condition. In addition,
because environmental characteristics can negatively affect the stability of maternal
sensitivity and the child-mother attachment (Bar-Haim, Sutton, Fox, & Marvin, 2000; Murray
et al., 1999), we studied partner conflict and stressful life events as potential moderators of the
long-term effects as both adverse family conditions have been found to provoke behavioural
and psychological problems in the child (Cicchetti, Rogosch, & Toth, 1998; Grant, Compas,
Thurm, McMahon, & Gipson, 2004). Accordingly, we expected a smaller intervention effect
in the context of more instances of partner conflict or stressful life events.

Method
Participants
All dyads were recruited from our sample of 71 clinically depressed mothers and their
babies that we assessed in our RCT (Van Doesum et al., 2008) at baseline (T1), immediately
after treatment (T2), and six months after T2 (T3) when the children were 5.5, 12, and 19
months old, respectively. Eligibility criteria and method of recruitment of the RCT have been
comprehensively described in Van Doesum et al. (2008). Figure 1 shows a flow diagram of
the number of participants in each phase of the RCT. The initial recruitment lasted 2.5 years
and took place in eight mental health-care centres across the Netherlands. Random assignment
to the experimental or control group was performed by computer-generated randomization
sequence balanced in sets of ten. Mothers were blinded to the group assignment. Fifty-eight
mother-child pairs, of which half were in the experimental group and half in the control
group, and 57 of the children’s teachers gave informed consent and participated in the current
follow-up assessment (T4). Data collection at T4 started in June 2005 and ended in February
2008. The total trial period including the present follow-up assessment was 8 years. At the
time of testing the children’s ages ranged from 5.5 to 6.2 years (M=67.6 months, SD=1.8) and
all attended the first or second year of an elementary school.
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Assessed for eligibility
(n=95)
Excluded (n=10)
Not meeting inclusion criteria (n=7)
Refused to participate (n=3)

T1 (n=85)

Randomized (n=85)

Allocated to experimental
intervention (n=43)

Allocated to telephone support
(n= 42)

Received intervention (n=35)
Discontinued intervention (n=8)

Received telephone support (n=39)
Discontinued support (n=3)

Refused to participate (n=2)
Moved, not traceable (n=2)
Other complications (n=4)

Post-test (n=35)

Admitted to psychiatric hospital (n=1)
Refused to participate (n=2)

T2 (n=74)

Lost to follow-up (n=0)

Post-test (n=39)

Lost to follow-up (n=3)
Admitted to psychiatric hospital (n=1)
Moved, not traceable (n=1)
Refused to participate (n=1)

Six-month follow-up (n=35)

T3 (n=71)

Lost to follow-up (n=7)

Lost to follow-up (n=6)

Moved, not traceable (n=1)
Refused to participate (n=6)

Moved, not traceable (n=2)
Refused to participate (n=4)

Analyzed (n=29)

Six-month follow-up (n=36)

T4 (n=58)

Analyzed (n=29)

Figure 1. Flow diagram of the number of participants upon recruitment, enrolment, allocation,
and assessments T1 to T4
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At the time of the current follow-up, maternal age varied between 25 and 43 years (M=35.7,
SD=3.8). Furthermore, forty-five mothers were married or living with the child’s biological
father (78%), nine led a single-headed household (16%), and four were married or living with
a new partner (7%). All mothers had the Dutch nationality with three originating from Turkey
and one from Suriname, while 29% had a higher vocational or university degree or more.
The attrition rate from T3 to T4 was 18.3%: 4% of the mothers could not be located
and 14% refused participation due to family circumstances or not wanting to be reminded of
the difficult past. Chi-square tests and one-way ANOVAs revealed that the mothers who
participated in the follow-up more often had a Dutch background (p<.05), had more often
already experienced depressive symptoms before PPD onset as reported at T1 (p<.05), had
experienced more stressful life events in the two years prior to their PPD at T1 (p<.05), and
had more often reported health problems in their children at T2 (p<.05) than mothers who did
not participate.

Intervention
The content of the interventions in the experimental and in the control group is briefly
described below. For details see Van Doesum et al. (2008).
Experimental group. Over a 3-to-4-month period the randomly assigned mothers
received eight to ten home visits, each lasting 60 to 90 minutes, from a prevention specialist
when their infants were, on average, 6 months old. Initially, visits were weekly, but then
tapered to once every other week, with a follow-up visit at three months following programme
completion. The mother-baby intervention aimed to enhance the quality of the mother-child
interaction, in particular by improving maternal sensitivity, by means of video feedback.
Depending on the mother's needs other methods were used, among which modelling
behaviour, cognitive restructuring of the mother's negative thinking, practical pedagogical
support, and baby massage.
Control group. For ethical reasons, the mothers assigned to the three-month control
condition received a minimal intervention consisting of three phone calls, each lasting a
maximum of 15 minutes, from a child therapist. The mothers were encouraged to talk and ask
questions about parenting problems and received general advice on child-rearing. The
therapists were instructed not to focus on mother-child interaction.
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Follow-up procedure
Blind to the research condition and the family histories, the first author collected the
follow-up data when the children were about five and a half years old during a home and a
school visit. Prior to the home visit, the mothers completed two questionnaires inquiring
about their demographic data, any stressful life events and partner conflicts, and child
behaviour problems. During the home visit, two episodes of mother-child interactions were
videotaped. The first interaction involved 10-to-15 minutes of free play, i.e., sculpting with
clay. The second situation concerned a structured discourse task. Every two-and-a-half
minutes the dyad was given a picture of a child looking happy, anxious, sad, or angry. The
mothers were instructed to ask their child how the child in the picture was feeling and to
subsequently ask: ‘Have you ever felt like this?,’ and, if yes: ‘What made you feel like that?’
Next, a projective interview with the child was recorded to assess its level of self-esteem and
a test of child’s verbal intelligence was conducted. Meanwhile, the mother completed a
questionnaire assessing the severity of depressive symptoms. Lastly, the mother was
interviewed to establish the presence and extent of depression and comorbidity. During the
school visit one month later, a test to gauge the security of the child’s attachment to its mother
was videotaped in a separate room. To determine the child’s ego-resiliency the child’s teacher
was subsequently asked to perform a Q-sort to be returned by mail. Finally, the interviewer
collected two questionnaires the teacher had completed before the school visit assessing her
student’s behaviour problems, school adjustment, and prosocial behaviour.

Instruments
Quality of maternal interactive behaviour. Maternal behaviour during the discourse
task was scored on five seven-point scales developed for instructional tasks (Erickson, Sroufe,
& Egeland, 1985): supportive presence or the expression of positive regard and emotional
support; respect for child autonomy; structure and limit setting; quality of instruction; and
hostility. Several studies found support for the validity of these scales (Van Bakel & RiksenWalraven, 2002). We assumed maternal structure and limit setting and instructional quality to
be less applicable during the free-play session and hence opted for a seven-point scale
designed by Smeekens, Riksen-Walraven and Van Bakel (2008) to measure scaffolding, i.e.
the provision of developmentally appropriate support and guidance. Three trained and
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experienced observers, all blind to the group assignment, rated the interaction episodes.
Interrater reliability was checked in 40% of the tapes; Cohen’s Kappas were between 0.74 and
1.00 for all scales. Composite scores for quality of maternal behaviour were computed by
averaging the standardized scale scores per episode. The correlation between the composite
scores during the discourse task and during the free play task was .52 (p<.001). An overall
score for the quality of maternal interactive behaviour across episodes was computed by
adding the two composite scores.
Attachment security to the mother. We employed an adapted version (Verschueren &
Marcoen, 1994) of the Attachment Story Completion Task for use in five-year-olds
(Bretherton, Ridgeway, & Cassidy, 1990; Cassidy, 1988) to measure child attachment. Using
a child doll and a mother doll, the child completed five attachment-related story beginnings.
All story completions were transcribed from videotape and were independently rated on a
five-point security scale by two trained coders who were blind to the research condition. An
overall score for attachment security was obtained by adding the five scores. The correlation
between the coders for the overall security score was .91. Reliability analysis of the
consistency of the five stories yielded a Cronbach’s alpha of .68.
Self-esteem. To gauge the child’s self-esteem we used the Puppet Interview adapted
for 5-to-7-year-olds (Cassidy, 1988; Verschueren, Schoefs, & Marcoen, 1994). The
interviewer asks the child 20 questions about its ‘worthiness’ via a hand-held doll operated by
the child. The literature shows support for the validity of the adapted version (Verschueren,
Marcoen, & Schoefs, 1996). All recorded interviews were transcribed verbatim, which reports
were rated by two trained coders blind to the group assignment (r=.86, based on 50% of the
interviews). Each child received a score on a six-point scale for ‘positiveness of self’
(Verschueren et al., 1994).
Ego-resiliency. We employed the Dutch translation of the California Child Q-Set
(Block & Block, 1980) for the teacher ratings of the children’s ego-resiliency. The teachers
sorted 100 personality items evenly into nine envelopes ranging from extremely
uncharacteristic to extremely characteristic for the child. The Q-sort description of each child
was subsequently correlated with the Q-sort of a prototypically ego-resilient child as provided
by experts (Block & Block, 1980) and the correlation coefficient was used as the egoresiliency score.
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Verbal intelligence. To measure the children’s receptive vocabulary we opted for the
Dutch translation of the Peabody Picture Vocabulary Test-Revised (PPVT-R; Dunn & Dunn,
1981) in which the child is asked to point to one of four pictures that best represents the
meaning of the word that is spoken aloud. Raw scores were converted to standard scores
based on chronological age norms. The reliability and validity of the PPVT-R are widely
acknowledged (Naglieri & Pfeiffer, 1983).
Prosocial behaviour. A subscale of the Preschool Social Behaviour Questionnaire
(PSBQ; Tremblay, Vitaro, Gagnon, Piche, & Royer, 1992) was selected to evaluate the
children’s prosocial behaviour. The teachers rated the 10 items describing children with
helping behaviours towards and exhibiting concern for their peers on a four-point scale
ranging from Not applicable (1) to Totally applicable (4). The PSBQ has been found to have
good predictive validity and test-retest reliability (Tremblay et al., 1992). Cronbach’s alpha in
this study was .90.
School adjustment. The teachers evaluated how the children had adjusted to the stress
in their school settings using a 17-item subscale (e.g., ‘daydreams’, and ‘is demanding’) of the
Stress Response Scale (Chandler & Shermis, 1985) rated on a six-point scale ranging from
Never (1) to Always (6). In this study the scale showed adequate internal consistency (α=.90).
Behaviour problems. To appraise the extent of the children’s behaviour problems, the
mothers completed the Child Behaviour Checklist (CBCL/1.5-5) and the teachers the
Caregiver-Teacher Report Form (C-TRF), both for children aged 18 months to five years
(Achenbach & Rescorla, 2000). Total scores for internalizing and externalizing behaviour
problems were converted into normalized T-scores. Evidence for the reliability and validity of
the CBCL as an index of child behaviour is well documented (Achenbach & Edelbrock,
1981). In our study, Cronbach’s alphas for the CBCL and C-TRF internalizing and
externalizing scales ranged from .84 to .93.
Partner conflict. A 5-item subscale of a Dutch questionnaire gauging family problems
(Koot, 1997) was used to establish partner conflicts. The mothers rated the items reflecting
relational problems with the partner (e.g., disagreement about child-rearing strategies and lack
of partner support) on a three-point scale ranging from Never to Always. Single mothers were
asked to answer the items with regard to the child’s biological father. Evidence of the
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subscale’s validity has been reported (Van Bakel & Riksen-Walraven, 2002). In our study
Cronbach’s alpha was .73.
Stressful life events. The mothers reported on the occurrence of stressful life events
during the past five years by answering 16 items of the Life Experiences Survey (Sarason,
Johnson, & Siegel, 1978) and nine items of the Life Events Scale for Children (Coddington,
1972). These specific items have been used in earlier longitudinal research (Smeekens et al.,
2007) because their content is likely to adversely affect a child’s development. A serious
accident, divorce, and getting fired are examples of stressful events in the mothers’ lives,
while being hospitalized for at least one night and witnessing violence in the home are
examples of serious child stress. Both instruments have good psychometric qualities and have
been employed in various studies (Coddington, 1972; Sarason et al., 1978; Smeekens et al.,
2007). The correlation between the stressful life events in the mother’s and the children’s
lives was significant but modest (r=.30, p<.05). A total score for life events was computed by
adding the standardized numbers of the reported life events for the mother and the child.

Data analysis
Power analysis was performed with 29 cases per level (power>.80, p<.05), which
showed an effect size of .38 or higher to be measurable given the number of participants in
this follow-up study. Data analysis was performed in three steps. Using one-way ANOVAs
and Chi-square tests, we first computed whether the participants in the experimental and
control group were still comparable as to maternal and child characteristics as measured at
baseline. Variables on which the two groups differed were included as covariates in the
further analyses. Next, the long-term intervention effects were evaluated in General Linear
Model (GLM) univariate analyses of covariance for all outcome measures except behaviour
problems (four scales) which were analyzed in multivariate analyses. Third, interaction effects
between study condition (experimental vs. control group) and the two potential moderators
(partner conflict and stressful life events) on child outcomes were also studied in GLM
analyses of covariance. When an interaction effect was significant, we examined the simple
main effects of study condition separately for the levels of the moderator in GLM analyses of
covariance to statistically test the intervention effects within the subgroups. All tests were
two-tailed with significance set at p<.05.
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Results
Group differences on baseline characteristics
Analyses of the baseline characteristics of the remaining experimental and control
pairs showed that the final experimental group had shown more depressive symptoms at
baseline (F=4.18, p<.05) than the controls (see Table 1). To control for this group difference,
we included maternal baseline depressive symptoms as a covariate in the analyses of the
intervention effects.

Table 1. Pretest maternal and child characteristics of the participants in the follow-up
at age five for the two study conditions
Control
Group (n=29)
Maternal characteristics
Mean age (in years)
Living with partner (%)
Employment outside the home (%)
Education level (%)
Low
Middle
High
Family income (%)
Low (< €1000)
Middle (€1000-2000)
High (> €2000)
Dutch ethnicity (%)
Level of depression
Duration of depression (%)
0-3 months
3-6 months
> 6 months
History of depression (%)
Comorbidity (%)
Stressful life events
Chronic problems
Infant characteristics
Mean age at pretest (in months)
Female (%)
First born (%)
Birth weight (in grams)
Perinatal complications (%)

30.48 (4.06)
86.2
44.8
20.7
41.4
37.9

Experimental
Group (n=29)
30.21 (3.53)
96.6
48.3

Chi2

0.08
1.97
0.07
3.19

24.1
58.6
17.2
1.69

21.4
46.4
32.1
86.2
20.86 (9.27)

16.0
64.0
20.0
93.1
26.72 (12.34)

24.1
27.6
48.3
58.6
62.1
1.61 (1.45)
1.90 (2.04)

13.8
20.7
65.5
69.0
69.0
1.10 (1.01)
2.86 (2.23)

4.92 (2.90)
41.4
55.2
3287.31 (573.59)
48.3

6.01 (3.16)
37.9
69.0
3210.69 (723.47)
62.1

.74
4.18*
1.86

Notes. Data are given as means (SD) unless otherwise indicated; *=p<.05 (two-tailed).
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F

.67
.31
2.33
2.95
1.89
0.07
1.17
.19
1.12
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Table 2. Intercorrelations, means, and standard deviations for maternal interactive behaviour and all child outcome
measures at age five
1

2

3

4

5

6

7

8

9

10

11

Maternal outcome at age five
1. Quality interactive behaviour
Child outcomes at age five
2. Attachment security to mother

.05

3. Self-esteem

.03

.27*

4. Ego-resiliency

.15

.23

.18

5. Verbal intelligence

.14

.13

-.13

.15

6. Prosocial behaviour

-.10

.24

.07

.44**

.08

7. School adjustment

.12

.28*

.26

.77**

.10

.43**

8. MR internalizing problems

-.22

-.18

.00

-.31*

.05

-.23

-.11

9. TR internalizing problems

-.05

-.12

-.20

-.64**

.02

-.37**

-.69**

.07

10. MR externalizing problems

-.21

-.16

-.05

-.34**

.18

-.27*

-.25

.75**

.12

11. TR externalizing problems

-.31*

-.06

-.09

-.56**

.04

-.24

-.59**

.21

.62**

M

0.00

13.14

3.97

.38

104.10

21.33

76.32

51.53

52.09

50.66

53.67

SD

1.43

3.88

1.53

.32

18.89

6.13

11.18

11.56

9.07

11.28

8.93

.35**

Notes. MR=mother-rated, TR=teacher-rated; * p<.05, ** p<.01(two-tailed).
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Long-term intervention effects in the total sample
Table 2 shows the intercorrelations, means, and standard deviations for all outcome
variables at follow-up. All outcome variables were normally distributed and no univariate or
multivariate within-cell outliers (p<.05) were found.
GLM covariance analyses revealed no significant group differences for quality of
maternal interactive behaviour or for the child outcomes after adjustment for maternal
baseline depressive symptoms (Table 3).

Table 3. Adjusted means (standard deviations) and significance tests for the control and the
experimental group on maternal interactive behaviour and child outcomes at age five
n

Control

Experimental

Group

Group

F

Difference score
(95% CI)

Maternal outcome
Quality of interactive behaviour

58

0.24 (0.26)

-0.24 (0.26)

1.65

-0.48 (-1.23-0.27)

Attachment security to mother

58

12.98 (0.72)

13.29 (0.72)

<1.00

0.31 (-1.78-2.40)

Self-esteem

58

3.75 (0.29)

4.18 (0.29)

1.06

0.43 (-0.41-1.28)

Ego-resiliency

57

0.34 (0.06)

0.43 (0.06)

1.01

0.09 (-0.09-0.27)

Verbal intelligence

58

103.52 (3.54)

104.68 (3.54)

<1.00

1.16 (-9.05-11.37)

Prosocial behaviour

57

21.67 (1.18)

20.99 (1.20)

<1.00

-0.67 (-4.09-2.76)

School adjustment

57

75.91 (2.13)

76.74 (2.17)

<1.00

0.83 (-5.38-7.05)

Behaviour problems

57

Child outcomes

1.29

• MR internalizing problems

58

49.67 (2.06)

53.40 (2.06)

3.94 (-2.08-9.96)

• TR internalizing problems

57

51.40 (1.74)

52.80 (1.77)

1.40 (-3.65-6.45)

• MR externalizing problems

58

50.80 (2.06)

50.51 (2.06)

-0.24 (-6.28-5.80)

• TR externalizing problems

57

52.65 (1.69)

54.72 (1.72)

2.06 (-2.85-6.98)

Notes. MR=mother-rated, TR=teacher-rated.

To help interpret the non-significant long-term intervention effects and relate them to
the significant short-term effects, we first examined whether differences in maternal and child
characteristics between the experimental and control groups had emerged since the RCT. The
children in the experimental group were slightly younger (M=67.1 months, SD=1.4) than
those in the control group (M=68.1, SD=2.0; F=5.23, p<.05) and had experienced more
stressful life events in the past five years (M=1.9, SD=1.2) than the control children (M=1.2,
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SD=1.0 F=4.30, p<.05). Controlling for these differences, however, did not affect the
outcomes.
As differential attrition can threaten the validity of the conclusions regarding
intervention effects (Shadish, Cook, & Campbell, 2002), we examined the interaction effects
of RCT condition and participation in the follow-up (yes/no) in GLM analyses of variance.
First of all, we examined interaction effects on maternal sensitivity improvement (post- minus
pretest scores) because improving this aspect had been the main goal of the early intervention.
Results revealed a significant interaction between condition and participation on maternal
sensitivity (F=4.03, p=.01, p2=.15). Figure 2 shows that the remainers showed less
improvement in maternal sensitivity than the dropouts in the experimental condition, while in
the control condition the remainers showed more improvement than the dropouts.

Figure 2. Pre-to-post-intervention improvement in maternal sensitivity for the mothers who
did and those that did not participate in the follow-up for the two original study conditions
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Secondly, we examined condition x participation interaction effects for maternal
characteristics measured at T1 and T2 that might be related to dropout, e.g., maternal
depression, maternal education, ethnicity, stressful life events, and the mother’s uncertainty
about her parenting competence. The condition x participation interaction effect was
marginally significant for maternal depressive symptoms at T1(F=2.52, p=.06, p2=.10) and
significant for maternal depressive symptoms at T2 (F=3.16, p<.05, p2=.13): the remainers
in the experimental condition tended to score higher at baseline and showed significantly
more depressive symptoms following treatment than the dropouts. In the control condition,
the depression scores of the two groups were more comparable with the remainers tending to
score lower than the dropouts at both assessments. Furthermore, significant condition x
participation interaction effects were found for maternal education (F=4.92, p<.05, p2=.07)
and maternal uncertainty about her parenting competence at post-test (F=6.43, p<.05,

p2=.09); the remaining mothers in the experimental group were less well educated and felt
more uncertain about their role as a parent than the dropouts. The reverse was seen for the
mothers in the control group: the remainers were better educated and felt more certain about
their competence as a parent than the mothers that had dropped out.
Theoretical model. Our preventive intervention was based on the assumption that child
development could be promoted by improving the depressed mother’s sensitivity early in her
child’s life. To examine if post-treatment maternal sensitivity indeed predicted child outcomes
at age five, we performed linear regression analyses for all 58 five-year-olds and found a
higher maternal sensitivity at 12 months to predict a higher self-esteem (ß=.28, p<.05), better
school adjustment (ß=.30, p<.05), and lower levels of externalizing problems as reported by
the mothers (ß=-.26, p<.05) and by the teachers (ß=-.36, p<.01) .

Moderator analyses
Next, we examined the moderating role of partner conflict and stressful life events on
the long-term intervention effects with baseline maternal depression as covariate. We found
no significant interaction effects of partner conflict by study condition on any of the child
outcomes.
Child behaviour problems showed a significant multivariate interaction effect of
condition by stressful life events (F=3.66, p<.01, p2=.23). Univariate tests revealed
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significant interactions for both mother-reported internalizing (F=5.84, p<.01, p2=.18) and
externalizing problems (F=5.89, p<.01, p2=.18). To explore the nature of the interactions we
dichotomized the variable stressful life events into groups above and below the median
(M=0.00, SD=1.61) and examined the main effects of condition separately for the two levels
of the dichotomized variable. In the families that had experienced relatively many stressful
life events in the past five years we found fewer mother-reported externalizing problems for
the children in the experimental group than we did for their peers in the control group
(F=4.75, p<.05, p2=.17). Internalizing problems showed no differences between conditions
in the above-median group (F=.05, p>.10), while in families that had experienced relatively
few stressful life events the main effects of condition on both externalizing and internalizing
problems were not significant (F=1.61, p>.10 and F=.68, p>.10, respectively). Profile plots of
the condition-by-life events interaction effects on internalizing and externalizing problems
illustrated that in the control group the level of the children’s problem behaviour varied more
in association with the number of life events than in the experimental group. We statistically
tested this statement by studying the main effect of life events on the two variables separately
in the two groups, with baseline maternal depression as covariate. In the control group, a
higher number of life events was significantly associated with more mother-reported
internalizing (F=4.27, p<.05, p2=.14) and externalizing child behaviour problems (F=12.14,
p<.01, p2=.32), which was not the case in the experimental group (F=1.41, p>.10 and F=.46,
p>.10, respectively). This suggests that the level of problem behaviour of the children with
untreated mothers was more affected by the number of stressful life events than that of the
children whose mothers had completed the intervention.

Discussion
This RCT examined the long-term effects of an early preventive intervention for
mothers with postpartum depression and their infants at age five. In the full, final sample, no
lasting intervention benefits were found. However, the results did reveal a long-term effect for
child externalizing behaviour in families reporting relatively many stressful life events. Our
findings suggest that the early intervention served as a buffer for the development of
externalizing behaviour in the children in the context of stressful life events. Considering the
frequently reported association between depression and the occurrence of stressful life events
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(Cicchetti et al., 1998; Hammen, Brennan, & Shih, 2004), this finding shows promise for the
prevention of behaviour problems in children of depressed mothers.
The fact that intervention effects were found in families with multiple risk factors only
is consistent with previous outcome studies (e.g., Brooks-Gunn, Gross, Kraemer, Spiker, &
Shapiro, 1992; Olds et al., 1998) and might be explained by the tenet that there is more room
for improvement in these multiple-risk groups.
We can think of two possible explanations for the lack of lasting intervention effects in
the sample as a whole. First, it is quite feasible that our study suffered from a Type II error in
that the differential attrition hampered the detection of long-term effects. In the experimental
group, the mothers who dropped out of the study had improved more in maternal sensitivity
after the intervention than the mothers who participated in the present follow-up. The
dropouts in the control group, in contrast, had shown less improvement in maternal sensitivity
following the intervention period than those who participated in the follow-up. In other
words, the follow-up sample included intervention mothers with relatively low improvement
scores and control mothers with relatively high improvement scores in comparison with the
dropouts, thereby practically evening out the difference in posttest maternal sensitivity for the
two conditions. If we combine this result with our finding that maternal sensitivity at 12
months significantly predicted several child developmental outcomes at age five, it is
plausible to conclude that differential attrition biased our longitudinal results. Additionally,
the three other maternal characteristics for which there was differential attrition, i.e.,
depressive symptoms, education level, and maternal uncertainty about the parenting role,
might also be related to less favourable outcomes in the children (e.g., Brennan et al., 2000):
the remaining intervention mothers had higher post-treatment levels of depressive symptoms,
a lower educational level, and were more uncertain about their role as a parent than the
dropout intervention mothers. These findings increase the likelihood that the differential
attrition in our sample indeed influenced our results.
A second explanation for the lack of lasting intervention effects is that our intervention
was not powerful enough to induce long-term effects in this population. The fact that the
positive effect on the quality of maternal interactive behaviour was not maintained may
indicate that after intervention completion some follow-up home visits at regular intervals
should be considered to boost the intervention effects. Our follow-up highlighted early
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maternal sensitivity as a significant predictor of multiple child outcomes at age five, which
emphasizes that the early interactions between depressed mothers and their infants can indeed
be an important intervening point and prevent socioemotional problems in these children.
However, since contextual factors (e.g., stressful life events) can reduce the magnitude of the
association between early mother-child interactions and later child development, which was
the case in our sample, prevention providers should pay more attention to risk assessment and
provide continued and tailored support for this vulnerable group of children after the initial
intervention.
The differential attrition in the two trial conditions is both an important and a
remarkable finding. In the control group, the mothers who dropped out of the study had less
favourable characteristics than those who remained in the study: the dropouts had received
less education, felt less competent as a parent, and their sensitivity had decreased between T1
and T2. This is in line with the traditional view of high-risk (e.g., low-SES) families being
difficult to motivate for (continued) participation in studies. Explaining the dropout in the
experimental group poses a greater challenge. In this group, the mothers with the most
favourable profiles did not participate in the present follow-up, i.e., the mothers who had
benefited most from the intervention in terms of larger increases in sensitivity, who were less
depressed, who felt more competent as a parent, and who had more years of formal education.
The most plausible explanation for why mothers that profited most from the intervention
dropped out of the study is that they had ‘reached their goals’ and hence felt no further need
to participate in the follow-up. Some mothers also told us that they could no longer identify
themselves with or relate to the ‘depressed’ target group of our study, which could have
reduced the motivation to participate. Given the potential effects of differential attrition in
studies examining the long-term effects of interventions, a more systematic inquiry into the
factors underlying nonparticipation is recommended.
In our study we were able to minimize attrition as a result of an inability to locate
families after five years (4%) thanks to the tracking and retention strategies as suggested by
Ribisl and colleagues (1996). Attrition due to refusal was more difficult to prevent (14%). The
two main reasons for refusal in our study were adverse family circumstances (6%; e.g.,
divorce proceedings, severe illness of the child) and, perhaps more revealing, an
unwillingness to be reminded of those unhappy times they had hoped were now behind them
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(7%). For some mothers participation in the follow-up study was associated with unpleasant
memories or feelings of shame. They marked their depressive episode(s) as closed and did not
want to dig up memories of that tough period. Other mothers did not want their children or
their children’s teachers to know that they had been depressed after childbirth. It would be
interesting to examine if not wanting to be reminded of the difficult past is a common feature
hampering longitudinal research into mothers with earlier PPD and to look for strategies to
reach and (continue to) motivate this reluctant group of mothers.
A finding that deserves further attention is the higher frequency of stressful life events
in the experimental group as compared to the control group. One possible explanation for this
finding is that the higher incidence of stressful life events in the experimental group is
somehow the result of the intervention itself. To further explore this possibility, we compared
the occurrence of the 25 separate life events that were included in the life events
questionnaires (16 events for the mother and 9 for the child) in the experimental group and
control group. For the mothers, 2 of the 16 life events significantly differed in the two groups:
mothers in the experimental group more often experienced the death of a close friend or
family member than mothers in the control group (34.5 vs. 13.8%, respectively; Chi2=3.39,
p<.05). Furthermore, mothers in the experimental group more often had a dear one who was
involved in a severe accident than mothers in the control group (13.8% vs. 0%, respectively;
p<.05 by Fisher’s Exact test). As for the children, one of the nine life events was significantly
different in the two groups: intervention children had more often been hospitalized for at least
one night than control children (27.6% vs. 10.3%, Chi2=2.80, p<.05). Given the nature of the
life events on which the groups differed, it does not seem plausible that the early intervention
has caused these events. Another possible explanation for the higher incidence of stressful life
events in the experimental group as compared to the control group lies in the earlier discussed
differential attrition in the two trial conditions. In line with our above interpretation of the
higher dropout of mothers with favourable profiles in the experimental group it is possible
that mothers who experienced more stressful life events remained in the study because they
hoped to profit from further participation. This explanation remains speculative, however,
because we lack information on stressful life events in the families that did not participate in
the present follow-up.
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Our study was further limited in that all results are tentative due to the relatively small
sample size. The current sample was underpowered to detect effect sizes below .38. Together
with the differential loss of dyads from the two conditions, this obscured the long-term
evidence of intervention efficacy. Moreover, the differences between the follow-up remainers
and dropouts also reduced the generalizability of our results. Our findings thereby underscore
the need for larger-scale studies that can confirm or reject the robustness of the current results,
as well as the importance of effective strategies to prevent attrition in longitudinal studies.

Conclusion
The present study is one of the first to examine the longer-term effects of a preventive
intervention for mothers with PPD and their infants. In the context of multiple stressful life
events in the family the intervention served as a buffer by preventing the development of
externalizing problems in the child. The results warrant cautious interpretation because of the
relatively small sample size and differential attrition. Statistical examination of our theoretical
model confirmed the importance of maternal sensitivity in the first year of the child’s life in
predicting early school age child outcomes. This supports the notion that improving the
quality of early interactions between depressed mothers and their infants should be an
important focus in preventive interventions for this group of children.
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Abstract
Previous studies of the long-term effects of maternal postpartum depression (PPD) on child
development have mostly focused on a limited set of outcomes, and have often not controlled
for risk factors associated with maternal depression. The present study compared children of
postpartum depressed mothers (n=29) with children from a community sample (n=113) in
terms of a broad range of developmental outcomes in the early school period. After
controlling for maternal education, parental divorce, partner conflict and stressful life events,
children of postpartum depressed mothers had lower ego-resiliency, lower peer social
competence, and lower school adjustment than the community sample children. In addition,
girls of postpartum depressed mothers showed lower verbal intelligence, and, unexpectedly,
showed fewer externalizing problems than their counterparts in the community sample.
Results indicate that the effects of maternal PPD on children’s development in the early
school period remain evident when controlling for additional risk factors. Children’s
capacities to deal with stress and interact with peers seemed mostly affected by their mothers’
PPD.

Introduction
Approximately 13% of all children are exposed to maternal depression in their first
year of life (O'Hara & Swain, 1996). This exposure places children at increased risk for
related risk factors, such as impaired mother-infant interactions and insecure mother-infant
attachment (Goodman & Gotlib, 1999). High levels of stress, low quality mother-infant
interactions and insecure attachment early in a child’s life can adversely affect the
development of the brain, which can have long-term consequences, for example for the
child’s capacities to regulate emotions and cope with stress (Schore, 1996, 2001). The
apparent importance of the postpartum period for later development suggests that maternal
postpartum depression (PPD) may have long-lasting effects on children’s development. The
small number of studies that have so far investigated the long-term effects of PPD on child
development mostly focused on only a few developmental outcomes, and the results are
inconsistent in terms of the developmental areas in which effects were found. The present
study used an in-depth profile of children whose mothers had PPD, compared to children of a
community sample at early school age, to examine what aspects of child development are
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most affected by maternal PPD. The child developmental outcomes that we studied were: (1)
ego-resiliency, (2) self-esteem, (3) peer social competence, (4) intelligence, (5) school
adjustment, (6) internalizing behaviour problems, and (7) externalizing behaviour problems.
These outcomes were chosen because of their relevance for a child’s development and
functioning in the school period and because they have all been found in earlier studies to be
predictive of adolescent and adult functioning and adjustment (e.g., Caspi, Moffitt, Newman,
& Silva, 1998; Parker & Asher, 1987). More knowledge about the association between PPD
and these early school age outcomes of children can have important implications for the
prevention of adult psychopathology. The next paragraphs briefly outline why we expected
children who had been exposed to maternal depression in their first year of life to show less
favourable developmental outcomes in the early school period than children in a community
sample.
The personality construct of ego-resiliency refers to the capacity to flexibly regulate
emotions and cope with stress (Block & Block, 1980). Ego-resiliency has been linked to
effective adjustment and functioning in various domains of life, both in children (Smeekens,
Riksen-Walraven, & Van Bakel, 2008) and in adults (Klohnen, 1996). Ego-resiliency is
assumed to be promoted by sensitive parenting in the first years of life (Block & Block,
1980), which has indeed been confirmed by empirical research (Riksen-Walraven & Van
Aken, 1997). Given that depressed mothers often lack sensitivity in interactions with their
children (Cohn, Campbell, Matias, & Hopkins, 1990; Field, Healy, Goldstein, & Guthertz,
1990), children who have been exposed to early maternal depression can be hypothesized to
be less ego-resilient later in life than those who have not. Some support for this hypothesis
was found in studies of children’s emotional and behavioural responses during specific
stressful events: early maternal depression was found to predict children’s distress in the
context of losing a game (Murray, Woolgar, Cooper, & Hipwell, 2001), and children’s
dysfunctional emotion regulation in response to witnessing simulated anger between their
mother and an adult stranger (Maughan, Cicchetti, Toth, & Rogosch, 2007). The relation
between maternal depression in infancy and children’s later ego-resiliency as a disposition
across domains has not been examined in earlier studies.
The literature suggests that self-esteem is relevant to psychological well-being and that
low self-esteem is one of the precursors of depressed moods (Kandel & Davies, 1986; Miller,
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Warner, Wickramaratne, & Weissman, 1999; Rosenberg, Schooler, Schoenbach, &
Rosenberg, 1995). Self-esteem is believed to have its foundation in early experiences with
caregivers. Infants of insensitive or unresponsive mothers, like many mothers with PPD, are
thought to develop a negative ‘internal working model’ of the relationship, including negative
expectations regarding the child’s own competence and love-worthiness (Bowlby, 1980).
Previous studies have shown that maternal depression, occurring at some point in a child’s
life, is associated with concurrent and subsequent lower self-esteem in the children at
different ages (Garber & Robinson, 1997; Goodman, Adamson, Riniti, & Cole, 1994;
Jaenicke, Hammen, Zupan, Hiroto, & et al., 1987; Murray et al., 2001; Toth, Rogosch,
Sturge-Apple, & Cicchetti, 2009). We have found no prospective studies reporting on the
relation between maternal depression occurring specifically in the first year of life and
children’s self-esteem at a later age.
Another developmental outcome that we examined in relation to maternal PPD is
children’s peer social competence. Peer social competence is assumed to mediate the relation
between insensitive caregiving in infancy and psychological problems in adulthood (Repetti,
Taylor, & Seeman, 2002). Children develop important competencies during high-quality
interactions with their parents (e.g., empathy, cooperation, self-regulation), which may
facilitate interactions with peers (Sroufe, Egeland, & Carlson, 1999). The generally low
quality interactions that have been observed between postpartum depressed mothers and their
infants may therefore put the children at increased risk of developing problems in interactions
with peers. Indeed, early maternal depression has been found to be related to children’s later
social competence, as rated by mothers, at 3 years of age (NICHD et al., 1999), and at 8 to 9
years of age (Luoma et al., 2001). In the present study, we used teacher reports on the
children’s peer social competence.
The postpartum period has been suggested to be a sensitive period for cognitive
development (Hay, 1997). Caregivers play a prominent role in children’s cognitive
development through the quality of their interactions with the child (Feldman, Greenbaum,
Yirmiya, & Mayes, 1996; Hay, 1997; Van Bakel & Riksen-Walraven, 2002). Moreover, high
quality interactions protect children against stress (Albers, Riksen-Walraven, Sweep, & de
Weerth, 2008), and high levels of stress early in life may adversely affect brain development
and later cognitive functioning (Glaser, 2000; Gunnar, 1998). Given the stressful context of
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maternal depression in a period deemed to be very important for cognitive development, an
adverse effect of PPD on children’s intelligence can be expected. Some studies have indeed
found evidence of such an adverse effect, particularly in boys and in children from low-SES
families (Hay et al., 2001; Sharp et al., 1995), but other studies failed to find such an effect
(Murray, Hipwell, Hooper, Stein, & Cooper, 1996).
We also measured the children’s school adjustment or the capacity to adjust to the
stress of the school environment. This measure is conceptually related to ego-resiliency, but
focuses on the children’s capacity to deal with stress in a more specific domain, i.e., the
school setting. To date, only one study has compared children of PPD mothers and of mothers
without PPD in terms of successful adaptation to school (Sinclair & Murray, 1998). This
study revealed no significant relationship between PPD and school adjustment, but the
operationalization of school adjustment (i.e., school readiness and personal maturity) differed
from that in the present study.
The final aspect of the children’s functioning that we assessed in the present study was
the occurrence of internalizing and externalizing behaviour problems. Given that low-quality
parent-child interactions are an important determinant of later behaviour problems (e.g.,
Smeekens, Riksen-Walraven, & Van Bakel, 2007), children of PPD mothers can be expected
to be at risk for developing such problems. Although the results of earlier studies are
somewhat inconsistent, there is empirical evidence for elevated levels of both internalizing
and externalizing behaviour problems in children of PPD mothers (e.g., Alpern & LyonsRuth, 1993; Essex, Klein, Cho, & Kraemer, 2003; Grace, Evindar, & Stewart, 2003; Sinclair
& Murray, 1998). The present study differs from earlier studies in two respects. First, whereas
earlier studies mostly used maternal reports only, we assessed both teacher-reported and
mother-reported behaviour problems. Second, we used a stricter definition of postpartum
maternal depression than most earlier studies, by including only mothers with a clinical
diagnosis of depression occurring specifically in the first year of the child’s life.
Previous research into children of PPD mothers has found that not all children show
unfavourable development. It has been suggested that the functioning of these children
depends on the presence of additional contextual risk factors related to depression (e.g.,
Cicchetti, Rogosch, & Toth, 1998). Examples of risk factors that have been found to be
associated with depression included partner conflict, single-parenthood, low education and
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stressful life events (Blazer, Kessler, McGonagle, & Swartz, 1994; Hammen, Brennan, &
Shih, 2004; Weissman et al., 1996), which have all, in turn, been related to greater risk of
adverse outcomes in children (Belsky, Bell, Bradley, Stallard, & Stewart-Brown, 2007;
Dawson, 1991; Katz & Gottman, 1993). The interrelation between maternal depression and
other risk factors may have two implications. First, it is possible that the depressed mothers’
increased risk of additional risk factors accounts for the relation between PPD and later child
outcomes found in some studies. The extent to which studies of the influence of PPD on child
outcomes have controlled for risk factors associated with PPD varies greatly. In the current
study, we examined which potential risk factors for the children’s development were
associated with sample status, and controlled for these factors when comparing the PPD
sample with the community sample. Second, the associated risk factors may present an
additional risk of adverse developmental outcomes in the offspring of depressed mothers. We
therefore also examined whether the associated risk factors moderated the outcomes in
children of PPD mothers. Child gender was also studied as a potential moderator, since some
studies have found that sons of PPD mothers were more at risk for adverse outcomes than
daughters of PPD mothers (Grace et al., 2003; Hay et al., 2001).
To sum up, our study examined whether maternal PPD in the child’s first year of life
was related to more adverse developmental outcomes for the child in the early school period.
We expected that children exposed to maternal depression in their first year would show less
favourable developmental outcomes than children from a community-based sample, even
when controlling for associated risk factors. Based on previous research into children of PPD
mothers, we further expected that the differences in child outcomes between the PPD sample
and the community sample would be more pronounced in multiple-risk families, and in boys
as compared to girls.

Method
Participants
This study compared data from the early school age assessments in two longitudinal
studies both conducted in the Netherlands, which followed children from infancy until early
childhood, using largely the same instruments. The first sample consisted of 29 mothers and
their children who participated in a study of the effects of postpartum depression on the
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offspring, in combination with an examination of a preventive intervention (Kersten-Alvarez,
Hosman, Riksen-Walraven, Van Doesum, & Hoefnagels, 2010; Van Doesum, RiksenWalraven, Hosman, & Hoefnagels, 2008). Mothers with an infant aged up to 12 months were
recruited at eight mental health centres in the Netherlands, if they met the following inclusion
criteria: (a) having a diagnosis of a major depressive episode or dysthymia according to the
DSM-IV criteria (APA, 1994: 95%) and/or scoring above 14 on the Beck Depression
Inventory (BDI: Beck, Rush, Shaw, & Emery, 1979) indicating increased levels of depressive
symptoms (5%); (b) having adequate fluency in Dutch; and (c) receiving professional
outpatient treatment for their depression. Mothers with psychotic disorders, manic depression
and/or substance dependence were excluded from the study. The recruitment period was 2.5
years. Eighty-five mothers who met the inclusion criteria and agreed to participate were
randomized to an experimental group receiving a preventive intervention (n=43) or a control
group not receiving the intervention (n=42). In the current comparison, we only used the
mother-child pairs of the control group who did not receive the preventive intervention.
Twenty-nine mothers and children (69%) of the original control group participated in the
early school age assessment. Independent t-tests comparing the demographics and other
mother and child variables of the 13 mother-child pairs who dropped out from the study with
those of the 29 mother-child pairs who remained in the study revealed that the dropout
mothers had a lower educational level (t=-2.76, p<.01).
The data of the PPD sample were compared with those of a community sample
consisting of primary caregivers and their children taking part in an ongoing longitudinal
study (Smeekens et al., 2007, 2008; Smeekens, Riksen-Walraven, & Van Bakel, 2009). The
families were recruited from records of health-care centres in a medium-sized Dutch town.
Over a period of nine months, all families with a 15-month-old child, from a range of
socioeconomic status, were asked to participate in the study. Inclusion criteria were adequate
fluency in Dutch and the absence of serious health problems of the child. One hundred and
seventy-four of the 639 approached families responded, from which 129 mother-child pairs
were randomly selected (the maximum number of participants considering the time and
financial resources available for the project). The sample was found to be representative of the
Dutch population in terms of demographics and other mother and child variables (Van Bakel
& Riksen-Walraven, 2002). Of the original sample of 129 families, 116 mothers and children
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(90%) participated in the early school age assessment. Participants of this assessment did not
differ significantly from the non-participants in terms of the major variables studied at 15
months, except for parental ego-resiliency, with primary caregivers who did not participate
showing lower levels of ego-resiliency than those who did participate (t=2.08, p<.05). Three
parent-child pairs of the community sample were not included in the present comparison
because the father was the primary caregiver in these families.

Procedure
The assessment and data scoring procedures were identical for the two samples, as the
data collection in the PPD study was modelled after that in the community study for the
purpose of the present comparison. Data were collected during a home visit and a school visit.
Prior to the visits, the mothers completed two questionnaires on demographic variables,
partner conflicts, stressful life events and child behaviour problems, while the teachers
completed questionnaires on the child’s peer social competence, school adjustment, and
behaviour problems. While the child was seated at a table with the experimenter, the latter
conducted a projective interview assessing the children’s self-esteem and a test assessing their
verbal intelligence. The projective interview was recorded on videotape. During the school
visit, teachers received instructions to complete a Q-sort to assess children’s ego-resiliency.

Instruments
Ego-resiliency. A Dutch translation of the California Child Q-Set (Block & Block,
1980) was employed to enable the teachers to rate the children’s ego-resiliency. The teachers
sorted 100 personality items evenly into nine envelopes ranging from extremely
uncharacteristic to extremely characteristic of the child. The Q-sort description of each child
was subsequently correlated with the Q-sort of a prototypically ego-resilient child as provided
by experts (Block & Block, 1980), and the correlation coefficient was used as the egoresiliency score. Higher correlation scores (which have a range from -1.00 to +1.00) indicated
more ego-resiliency.
Self-esteem. We gauged the child’s self-esteem using the Puppet Interview, adapted
for 5- to 7-year-olds (Cassidy, 1988; Verschueren, Schoefs, & Marcoen, 1994). The
interviewer asked the child 20 questions about its ‘worthiness’ via a hand-held doll operated
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by the child. The literature supports the validity of the adapted version (Verschueren,
Marcoen, & Schoefs, 1996). All recorded interviews were transcribed verbatim and the
reports were rated by two trained coders blinded to all other information about the child and
the mother. The inter-coder correlations were .86 in the PPD sample, based on 50% of the
interviews, and .92 in the community sample, based on 25% of the interviews. Each child
received a score on a six-point scale for ‘positiveness of self’ based on the number and
intensity of the child’s negative and/or positive answers.
Verbal intelligence. The children’s verbal intelligence was assessed with the Dutch
translation of the Peabody Picture Vocabulary Test-Revised (PPVT-R: Dunn & Dunn, 1981)
in which the child is asked to point to one of four pictures that best represents the meaning of
the word that is spoken aloud. Raw scores were converted to standard scores (M=100, SD=15)
based on chronological age norms. The reliability and validity of the PPVT-R are widely
acknowledged (Naglieri & Pfeiffer, 1983).
Peer social competence. In accordance with Verschueren and Marcoen’s study (1999),
a composite variable for peer social competence was computed by means of three measures
assessing prosocial behaviour, popularity and acceptance by peers as rated by teachers. A 10item subscale of the Preschool Social Behaviour Questionnaire (PSBQ: Tremblay, Vitaro,
Gagnon, Piche, & Royer, 1992) measured children’s prosocial behaviour. Items reflecting
behaviours involving helping peers and exhibiting concern for them were rated by the
teachers on a four-point scale ranging from not applicable (0) to fully applicable (3). The
PSBQ has been found to have good predictive validity and test-retest reliability (Tremblay et
al., 1992). Popularity among peers and acceptance by peers were both rated by teachers on a
six-point scale from 0, ‘very unpopular’ or ‘not accepted at all’, to 5, ‘very popular’ or
‘completely accepted’. Standardized scores of the three measures were summed.
Intercorrelations were .40 (p<.000) for prosocial behaviour and popularity, .38 (p<.001) for
prosocial behaviour and acceptance, and .49 (p<.001) for popularity and acceptance.
Cronbach’s alpha of the composite variable in this study was .69.
School adjustment. The teachers evaluated how the children had adjusted to the stress
in their school settings using a subscale of the Stress Response Scale (Chandler & Shermis,
1985). Seventeen items (e.g., ‘daydreams’, and ‘is demanding’) were rated on six-point scales
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ranging from never (1) to always (6). In our study, the scale showed sufficient internal
consistency (PPD sample: α=.90; community sample: α=.89).
Internalizing and externalizing behaviour problems. The two samples used different
versions of the Achenbach forms to evaluate child behaviour problems. In the PPD sample,
the mothers and teachers completed the Child Behaviour Checklist (CBCL) and the
Caregiver-Teacher Report Form (C-TRF) for ages 1.5-5 years (Achenbach & Rescorla, 2000).
In the community sample, the mothers and teachers completed the versions of the same
instruments for ages 4-18 years (Achenbach, 1991a, 1991b). After consulting one of the
developers of the Dutch versions of the ASEBA forms (Jan van der Ende; personal
communication, March 5, 2009) we decided to use the normalized T-scores for total
internalizing and externalizing problems to compare the different versions. Evidence for the
reliability and validity of the CBCL as an index of child behaviour is well documented
(Achenbach & Edelbrock, 1981). In our study, Cronbach’s alphas for the CBCL and TRF
internalizing and externalizing scales ranged from .75 to .94.
Maternal education level. A six-point scale was completed by the mothers, indicating
their highest level of education at the time of the early school age assessment. The scale
ranged from 0, elementary school, to 5, higher vocational education or university.
Presence of partner conflict. A subscale of a Dutch questionnaire for family problems
(Koot, 1997) was used to measure partner conflict. Mothers rated five items reflecting
problems in the partner relationship, such as disagreements about childrearing and providing
or receiving little partner support, along a three-point scale ranging from never (0) to always
applicable (2). Single mothers were asked to complete the items regarding the child’s
biological father. A total score of 5 indicates a score in the borderline range, which is high
enough to reveal a relevant problem in the relationship with the partner or the child’s
biological father. A score of 6 or above is in the clinical range, indicating a clinically relevant
problem in the relationship with the partner or the child’s biological father. Evidence of the
subscale’s reliability and validity has been reported (Koot, 1997; Van Bakel & RiksenWalraven, 2002). Cronbach’s alpha was .73 in the PPD sample and .82 in the community
sample. One point was given for the presence of conflict with the partner when the mother’s
score was in the borderline or clinical range of the scale.
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Separation from biological father. Mothers completed an item inquiring whether she
and the child’s biological father were living together (score=0) or apart (score=1) at the time
of the current assessment.
Stressful life events. The mothers reported on the occurrence of stressful life events
during the past five years through items derived from the Life Experiences Survey (Sarason,
Johnson, & Siegel, 1978) and the Life Events Scale for Children (Coddington, 1972). The
items were chosen because their content was likely to adversely affect children’s
development. Examples of stressful events in the mothers’ lives are a serious accident, loss of
a dear one, and being fired from a job, while being hospitalized and witnessing violence in the
home are examples of stressful events in the children’s lives. Both instruments have good
psychometric qualities and have been employed in various studies (Coddington, 1972;
Sarason et al., 1978; Smeekens et al., 2007). A total score for life events was computed by
adding the numbers of reported life events for the mother and the child.

Statistical analyses
In the preliminary analyses, we first checked the distributions of the measures for
normality and examined their intercorrelations. One-way ANOVAs and Chi-square tests were
used to examine differences between the samples in terms of various demographics and to
identify potential risk factors that may be associated with depression.
In the main analyses, we first performed a multivariate test on the association between
sample status and all developmental outcomes in GLM multivariate analyses of covariance.
Demographic variables and potential risk factors for which the two samples differed
significantly were controlled for in the analyses. Potential gender differences were also
controlled for. Two-way interactions between sample status on the one hand and the
associated risk factors and child gender on the other were examined to detect any moderating
effects. When significant overall differences were found in the Wilks’ Lambda multivariate
test, the univariate tests were examined. The nature of significant interaction effects was
determined by examining the main effects of sample status separately for the different levels
of the moderator in GLM analyses of covariance, to statistically test the sample differences
within the subgroups. Partial eta squared was used as an indicator of the effect sizes. Analyses
were performed with a significance level of p<.05 (two-tailed).
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Results
Preliminary analyses
All continuous measures were checked for normality in both of the samples; all
showed approximately normal distribution. Table 1 illustrates the descriptives and
intercorrelations of the child developmental outcomes at early school age, for the children in
the PPD sample and for the children in the community sample. The table shows that four of
the 36 intercorrelations were significantly different in the two samples. The most striking
finding was that the correlations between child internalizing problems and externalizing
problems, both mother-rated and teacher-rated, were significantly higher in the PPD sample
than in the community sample. This indicates that the children of PPD mothers were more
likely to show combined internalizing and externalizing problems as observed by the mothers
and the teachers.
One-way ANOVAs and Chi-square tests were then used to examine differences
between the two samples in terms of various demographics and potential risk factors (see
Table 2). One-tailed tests were used for maternal educational level, living with a partner,
presence of partner conflict, separation from the child’s biological father, and stressful life
events, because we expected differences in a more unfavourable direction for the PPD sample.
The tests for the other variables were two-tailed. Results confirmed that the mothers in the
PPD sample were less likely to be living with a partner (75.9% vs. 91.2%; χ²=5.12, p<.05),
more likely to have conflicts with their partner (29.6% vs. 8.7%; χ²=8.35, p<.01), and more
likely to be separated from the child’s biological father (31.0% vs. 10.6%; χ²=7.63, p<.05)
than the mothers in the community sample. In view of the potential influence of these
variables on the children’s developmental outcomes, these factors were added as covariates to
the GLM analyses. Since ‘living with a partner’ and ‘separation from the child’s father’ were
highly interrelated (r =.88, p <.001), we only added one of these two variables as a covariate
to the GLM analyses, viz. separation from the child’s father, because this variable showed
greater differences between the samples. We also found that the children in the PPD sample
were on average 4 months older at the time of the assessment than those in the community
sample (M=68.1, SD=2.0 vs. M=64.1, SD=1.6; F=134.46, p<.001). To determine whether
child age was associated with the child developmental outcomes, we examined their
intercorrelations in each sample. Although no significant intercorrelations were found
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Table 1. Intercorrelations, means and standard deviations for children’s early school age outcomes in the PPD sample (below the
diagonal) and in the community sample (above the diagonal)
1

2

3

4

5

M

SD

-

.08

.62**

.26**

.71**

-.17

-.53**

-.26**

-.39**

0.47

0.28

2. Self-esteem

.17

-

.02

.12

.04

-.10

-.01

.04

.03

4.14

1.24

3. Peer social competence

.62**

.08

-

.06

.49**

-.06

-.24*

-.21*

-.36**

0.32

2.38

4. Verbal intelligence

.20

-.02

.22

-

.27**

-.13

-.01

-.14

-.02

107.40

15.59

5. School adjustment

.74**

.25

.55**

.19

-

-.06

-.35**

-.22*

-.43**

3.57

0.65

6. MR internalizing problems

-.16*

-.16

-.12

.12

.06

-

.31**

.44**

-.02

51.44

8.86

7. TR internalizing problems

-.71**

-.20

-.47**

-.07

-.71**

.01

-

.16

.14

52.31

8.06

8. MR externalizing problems

-.15

-.07

-.07

.28

-.08

.74**

-.05

-

.36**

54.47

9.55

9. TR externalizing problems

-.59**

-.05

-.46*

.01

-.60**

.18

.68**

-

53.96

9.47

M

0.35

3.76

-0.66

104.69

3.48

48.76

51.59

49.86

52.41

-

SD

0.33

1.62

2.23

19.55

0.72

10.41

9.81

10.89

9.01

1. Ego-resiliency

6

7

8

.27

Notes. MR=mother-rated, TR=teacher-rated; *p<.05, **p<.01 (two-tailed), bold and Italic=significant difference between the samples (p<.05).
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between child age and the developmental outcomes, we decided to control for child age in all
analyses to ensure that any potential influence of this variable was controlled for.

Table 2. Descriptives of demographic variables and potential risk factors in the PPD
sample and in the community sample
F

Χ2 (or

PPD

Community

Sample

Sample

Fisher’s

(n=29)

(n=113)

exact)

Mean age (in years)

35.9 (4.2)

36.9 (4.0)

Dutch ethnicity (%)

93.1

96.5

Maternal characteristics

Education level1 (scale 0-5)

3.3 (1.5)

Living with partner1 (%)

3.8 (1.5)

2.38
0.64
2.38+

75.9

91.2

5.12*

29.6

8.7

8.35**

31.0

10.6

7.63*

2.5 (1.8)

2.0 (1.5)

2.43+

Mean age (in months)

68.1 (2.0)

64.1 (1.6)

134.46***

Female (%)

41.4

46.9

Conflict with partner1 (%)
1

Separation from child’s father (%)
Contextual characteristics
Stressful life events1
Child characteristics

Birth weight

0.28
2.73

< 2500 g

7.6

8.9

2500-2999 g

11.5

12.5

3000-3999 g

73.1

64.3

4000-4999 g

7.7

14.3

Notes. Data are given as means (SD) unless otherwise indicated; PPD=postpartum depression;
1

+

=p<.10;

2

*=p<.05,**=p<.01, ***=p<.001; =one-tailed test, =two-tailed test.

The differences between the samples in terms of maternal education level and the
number of stressful life events in the past five years were marginally significant, revealing
trends of lower maternal educational levels (M=3.3, SD=1.5 vs. M=3.8, SD=1.5; F=2.38,
p<.10) and more stressful life events (M=2.5, SD=1.8 vs. M=2.0, SD=1.5; F=2.43, p<.10) in
the PPD sample. Since both maternal education and the number of stressful life events were
significantly related to multiple child outcomes (e.g., higher maternal education was related to

85

Chapter 4

higher verbal intelligence and higher ego-resiliency, and more stressful life events to lower
peer social competence and higher teacher-rated externalizing problems), we decided to also
control for these potential risk factors in the GLM analyses. No differences between the
samples were found in terms of maternal age, the proportion of mothers having a Dutch
ethnicity, the proportion of boys and girls, or the children’s birth weight.

Relation between sample status and children’s developmental outcomes
GLM analyses were used to examine the relation between sample status (PPD vs.
community) and developmental outcomes, while controlling for child age, child gender and
the risk factors of maternal education, presence of partner conflict, separation from the father,
and number of stressful life events. We also studied the two-way interactions between sample
status on the one hand and child gender, maternal education, partner conflict, separation from
the father and stressful life events on the other hand. The results of the multivariate tests are
presented in Table 3.

Table 3. Multivariate results of the MANCOVA predicting children’s
developmental outcomes from sample status and covariates
Wilks’ λ

Df

F

p2

0.79

9, 98

2.87**

.21

Child age

0.96

9, 98

0.49

.04

Child gender

0.74

9, 98

3.88***

Main effect:
Sample status
Covariates:

+

.26
.14

Maternal education

0.86

9, 98

1.78

Partner conflict

0.92

9, 98

0.96

.08

Separation from father

0.94

9, 98

0.68

.06

Stressful life events

+

.15

0.85

9, 98

1.88

Sample x Gender

0.85

9, 98

1.86+

.15

Sample x Education

0.95

9, 98

0.58

.05

Sample x Conflict

0.94

9, 98

0.64

.06

Sample x Separation

0.91

9, 98

1.02

.09

Sample x Life events

0.89

9, 98

1.40

.11

Interaction effects:

+

Notes. =p<.10; *=p<.05,**=p<.01, ***=p<.001 (two-tailed).
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Significant multivariate main effects of sample status (F=2.87, p<.01, p2=.21) and of
child gender (F=3.88, p<.001, p2=.26) were found on the developmental outcomes. The
Sample x Gender effect was marginally significant (F=1.86, p=.07, p2=.15), as were the
main effects of maternal education (F=1.78, p=.08, p2=.14) and the number of stressful life
events (F=1.88, p=.06, p2=.15). No significant main or interaction effects were found for the
other covariates.

Table 4. Univariate results of the differences between the two samples on children’s
individual developmental outcomes when controlling for covariates
PPD Sample
EM
Ego-resiliency

SE

Community Sample
EM

F

p2

SE

.36

0.07

.50

0.03

4.74*

.04

3.50

0.39

4.10

0.16

2.14

.02

-1.12

0.59

0.75

0.24

9.48**

.08

Verbal intelligence

105.73

4.48

108.24

1.87

2.64

.02

School adjustment

3.52

0.18

3.58

0.08

4.80*

.04

MR internalizing problems

47.48

2.61

51.80

1.09

2.18

.02

TR internalizing problems

54.01

2.40

51.05

1.00

2.55

.02

MR externalizing problems

45.53

2.58

55.79

1.08

8.74**

.08

TR externalizing problems

50.35

2.56

53.56

1.07

0.72

.01

Self-esteem
Peer social competence

Notes. PPD=postpartum depression; EM=estimated mean; SE=standard error; MR=mother-rated; TR=teacher-rated.

Next, we examined the univariate effects of sample status (see Table 4) and Sample x
Gender interaction effects for the individual developmental outcomes. The univariate tests
revealed that children in the PPD sample had lower ego-resiliency (F=4.74, p<.05, p2=.04),
lower peer social competence (F=9.48, p<.01, p2=.08), lower school adjustment (F=4.80,
p<.05, p2=.04) and lower mother-rated externalizing problems (F=8.74, p<.01, p2=.08) than
the children in the community sample. A significant interaction effect between sample status
and gender (F=5.73, p<.05, p2=.05) and separate ANCOVAs for boys and girls revealed that
the sample difference in mother-rated externalizing problems was only evident in girls:
daughters of PPD mothers had lower scores on mother-rated externalizing problems than
daughters of mothers in the community sample (F=4.44, p<.05, p2=.08), while no such
difference was found for boys (F=0.29, n.s.). Furthermore, a significant Sample x Gender
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effect was found for verbal intelligence (F=5.87, p<.05, p2=.05): girls in the PPD sample had
lower verbal intelligence than girls in the community sample (F=6.50, p<.05, p2=.12),
whereas for boys, the difference between verbal intelligence in the PPD sample and in the
community sample was not significant (F=2.25, n.s.).

Discussion
This study compared early school-aged children whose mothers were depressed during
the child’s infancy with early school-aged children from a community sample, in terms of a
comprehensive set of developmental outcomes, controlling for associated risk factors. Several
adverse outcomes for children of PPD mothers were found as compared to community sample
children: children whose mothers had PPD in infancy showed lower ego-resiliency, lower
peer social competence and lower school adjustment. In addition, daughters of mothers who
had PPD had lower verbal intelligence scores than girls in the community sample. One
unexpected outcome was found among the daughters of PPD mothers, namely less motherrated externalizing problems as compared to the children in the community sample. Risk
factors associated with the occurrence of PPD, i.e., lower maternal education, more conflicts
with the partner, separation from the child’s biological father and more stressful life events
were controlled for and therefore did not account for the relation between PPD and children’s
outcomes in the early school period. Furthermore, the presence of risk factors in the context of
PPD did not present an extra risk to the children whose mothers had PPD, as was evident
from the lack of interaction effects between sample status and the risk factors.
Our results support findings from previous studies indicating that PPD in mothers
adversely affects their children’s development in several domains, and adds to the existing
literature in that these adverse child outcomes remain when controlling for the risk factors
associated with PPD. Children’s competence to deal with stress and to interact with peers
seemed particularly affected by maternal PPD in the early school period, as was evident from
lower ego-resiliency, lower school adjustment, and lower peer social competence. Although
ego-resiliency and school adjustment both involve the capacity to deal with stressful
experiences, ego-resiliency relates to a more general personality characteristic, while school
adjustment relates specifically to stress in the school setting. When children enter school, they
have to deal with new demands, such as meeting academic standards, complying with the
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teacher’s rules, and developing peer relations. Children whose mothers were postpartum
depressed may have more trouble with adjusting to these new demands of the school
environment. The lower competence in terms of peer relations of children of PPD mothers
may further hinder this adjustment to school.
In our study, daughters, but not sons, of PPD mothers were found to show lower
verbal intelligence compared to the community sample. A possible explanation for these
results may be that daughters might maintain closer contact with their depressed mother than
sons, making it more difficult for girls to overcome the emotional unavailability of the
mother, and hence leading to more adverse developmental outcomes. When a mother shows
frightening behaviour, for example, girls tend to approach her, whereas boys are more likely
to show avoidance and conflict behaviour (David & Lyons-Ruth, 2005; Taylor et al., 2000).
From a psychoanalytic perspective, it has been assumed that girls generally have a greater
need for intimacy towards their mothers and are more inclined to identify with their mothers
than boys (Chodorow, 1978). Boys, on the other hand, may be inclined to turn more towards
their fathers, which may protect them from adverse outcomes, at least in the absence of
paternal psychopathology (Mezulis, Hyde, & Clark, 2004).
While most results in this study pointed in the direction of more unfavourable
developmental outcomes for children of PPD mothers, one result contradicted this pattern:
daughters of mothers who had PPD were rated as less externalizing by their mothers than their
counterparts in the community sample. This result can be interpreted in several ways. First,
not showing externalizing behaviours may be a way for daughters of PPD mothers to adjust to
the family situation by not causing any extra trouble to their mother. Girls are more prone to
role reversal or parentification, which implies that the child tries to fulfil the parent’s need for
comfort and care (Cummings & Davies, 1994). Not showing externalizing behaviour might be
part of such role reversal. It has been found that adolescent girls of PPD mothers are more
sensitive to emotions in others than those not exposed to PPD (Murray et al., 2006). A second
possible explanation is that social desirability played a role in the way the mothers in the PPD
sample rated the behaviour of their daughters. PPD mothers in particular may have wanted to
give the impression that there were no problems with their daughters and that they were
developing well. A reason why they may specifically have this tendency for their daughters
rather than for their sons may be that externalizing behaviour is generally more accepted in
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boys than in girls. Paired-samples t-tests showed that the PPD mothers reported significantly
less externalizing problems for their daughters than the teachers did (p<.05). This motherteacher discrepancy was not seen for sons of PPD mothers, nor for boys or girls in the
community sample, which may support the effect of social desirability when PPD mothers
rated the externalizing behaviour of their daughters. A third explanation for the lower levels
of externalizing problems among girls in the PPD sample compared to girls in the community
sample may lie in the relatively high levels of externalizing problems that were found in the
community sample. The children in the community sample were representative of the Dutch
population in terms of all outcome measures except for externalizing problems: the average
mother-rated as well as teacher-rated externalizing problems in this sample were higher than
the Dutch average, although not within the borderline or clinical range, for as yet unidentified
reasons (Smeekens et al., 2007). Hence, the community sample used in this study may not
have been a good comparison group for the PPD sample with respect to externalizing
problems.
Although several differences were found between the children in the PPD sample and
the children in the community sample, the long-term effects of PPD were not found for
children’s self-esteem, internalizing problems or teacher-rated externalizing problems. In
Goodman et al.’s study (1994) of 8-to-10-year-old children of mothers with and without a
history of depression, the association between previous maternal depression and lower child
self-esteem was moderated by hostile or critical views of the mother about the child. This
indicates that lower self-esteem in children of PPD mothers may be restricted to certain
subgroups. With regard to children’s internalizing and externalizing problems, several studies
have found an association between the occurrence of stressful life events and more behaviour
problems in the children (Goodyer, Kolvin, & Gatzanis, 1987; Kim, Conger, Elder Jr, &
Lorenz, 2003). By controlling for stressful life events in this study, potential differences
between the samples may have been omitted. This suggests that stressful life events may
serve as a mediator between PPD and child behaviour problems at early school age.
Some limitations should be kept in mind when interpreting the results of this study.
First, in view of the prevalence of maternal depression after childbirth (e.g., O'Hara & Swain,
1996), the community sample cannot be considered to be free of depressed mothers. Hence,
the differences in child outcomes between children of postpartum depressed mothers and
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children of never depressed mothers may be greater. Second, the long-lasting effect of
maternal PPD may be moderated by other risk factors than the ones included in our study.
The effect sizes of the associations between PPD and child developmental outcomes, and the
lack of interaction effects between PPD and additional risk factors in this study, indicate that
there is more to the story than the predictors that we have examined or controlled for (i.e.,
sample status, gender, maternal education, partner conflict, separation from the father and
stressful life events). For example, we were not able to examine characteristics of the
mother’s previous and current depression (chronicity, severity, comorbidity) or paternal
characteristics as moderators in the relation between PPD and child outcomes, since this
information was not available for the community sample. Previous research has shown that
factors like chronicity of maternal depression (Teti, Gelfand, Messinger, & Isabella, 1995) or
comorbidity (Carter, Garrity-Rokous, Chazan-Cohen, Little, & Briggs-Gowan, 2001) can
moderate long-term effects of PPD on children. Third, the sample of children of PPD mothers
was small, implying that the results of this study are exploratory. Caution is thus required in
the interpretation of our results.
It would be interesting in further research to examine the implications for the future of
the small to medium-sized differences we found in the early school years between children of
PPD mothers and children of a community sample. Small differences in early childhood may
either fade away over time or trigger a range of other consequences which may provoke larger
differences between children later in life. For example, low peer social competence may cause
problems in peer relations, which are related to a range of other negative outcomes, such as
more aggressive behaviour (Newcomb, Bukowski, & Pattee, 1993), lower academic
achievement and higher unemployment later in life (Woodward & Fergusson, 2000), as well
as higher levels of loneliness and depression (Parker, Rubin, Price, & de Rosier, 1995).
This study is one of the few prospective studies to examine the long-term effects of
PPD on developmental outcomes in the early school period. One of the strengths of our study
is the long-term assessment of a wide range of developmental outcomes, which allowed us to
provide a comprehensive developmental profile of children of PPD mothers at early school
age. Our study has provided some evidence for a significant long-term relationship between
PPD and children’s early school age outcomes, especially for children’s capacities to deal
with stress and interact with peers. Controlling for several other risk factors in various life
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domains showed that girls of PPD mothers may be as much at risk or even at greater risk for
adverse outcomes in some domains than boys.
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Abstract
In this study we compared the interactions between postpartum depressed mothers and their
children at early school age (n=29) with the interactions between mothers and children in a
community sample (n=108). Controlling for risk factors associated with maternal depression,
we found that mothers who had been postpartum depressed were less supportive than mothers
in the community sample and that their children tended to more often avoid interaction with
the mother than children in the community sample. Our results indicate that maternal
postpartum depression may have a residual influence on the mother-child interaction in the
early school period, and stress the importance of early intervention for depressed mothers and
their infants.

Introduction
The evidence for adverse effects of maternal postpartum depression (PPD) on the
quality of the mother-infant interaction is well established (e.g., Beck, 1995; Field, 1995).
Depressed mothers are more likely to be less sensitive, less positive, and more negative,
hostile, or inconsistent with their infants (for review, see Lovejoy, Graczyk, O'Hare, &
Neuman, 2000). In turn, their infants are often less positive and more avoidant (e.g., Cohn,
Matias, Tronick, Connell, & Lyons-Ruth, 1986). Some studies in toddlerhood have also
shown a decreased quality of interactions between toddlers and postpartum depressed mothers
(e.g., Stein et al., 1991). There is a lack of studies, however, examining the effects of maternal
postpartum depression on the quality of the mother-child interaction beyond toddlerhood. As
yet, it is unclear whether the quality of interactions between PPD mothers and their children
remains below normal in the early school period. In this study, we examined whether there are
differences in the mother-child interaction in this period between mothers who had PPD and
their children and mothers and children in a community sample.
Learning more about the mother-child interaction of mothers who had PPD and their
early school-aged children is important for at least two reasons. First, although the nature of
mother-child interactions necessarily changes in the course of developmental periods,
attachment theory suggests that children continuously need their caregivers as a secure base
throughout childhood and that the mother-child interaction therefore remains important for
children’s development (Bowlby, 1980). The importance of the mother-child interaction for
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children’s development after the first years has been supported by studies linking it to aspects
like peer social competence (MacDonald & Parke, 1984), behaviour problems in preschoolers
(Patterson, Cohn, & Kao, 1989), academic performance (Moss & St-Laurent, 2001), and the
mother-child interaction in middle childhood (Weinfield, Ogawa, & Egeland, 2002). A second
reason why it is important to study the interaction between mothers who were postpartum
depressed and their children is that findings can have relevant implications for prevention. So
far, preventive interventions that focus on improving the interaction between PPD mothers
and their children have been offered in infancy, when the postpartum depression is still
evident. Other preventive interventions at higher ages focus only on children of mothers who
are currently depressed. It is still open to question whether maternal postpartum depression
per se is an indication of less than optimal interactions with their early school-aged children
and whether it therefore deserves the attention of research and preventive programmes for
children in this age group.
Research linking maternal PPD to the quality of the mother-child interaction at early
school age has been limited. An exception is the longitudinal study by Murray and colleagues
(1999) in which mothers of a community sample were screened for the presence of depression
at six weeks postpartum and followed up at age five. Results showed that PPD predicted
lower levels of child responsiveness in the interaction with their mother five years later, even
when controlling for current maternal depression. However, no relationship was found
between PPD and maternal sensitivity five years later. Since little research has been done on
the longer term impact of PPD on the mother-child interaction, more studies are needed to
allow more robust conclusions concerning the relation between PPD and later mother-child
interaction.
There are several reasons why an enduring impact of PPD on the mother-child
interaction can be expected. First, there is evidence that the quality of mother-child interaction
remains low in PPD mothers even when maternal depression subsides (Lovejoy et al., 2000;
Stein et al., 1991; Weinberg & Tronick, 1998). A possible explanation lies in the expectations
or ‘internal working models’ the child has developed during the interactions with the
depressed mother. Low maternal sensitivity and availability in infancy nourish the child’s
negative expectations of the mother which, in turn, are reflected in angry resistance or
avoidance of interaction with the mother (Bowlby, 1980; Main, Kaplan, & Cassidy, 1985).
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These negative child behaviours make it difficult for the mother to effectively support the
child during interactions, even when her depression has subsided. It can therefore be expected
that a history of insensitive care of children by PPD mothers may still be reflected in less than
optimal mother-child interaction at early school age. Another factor that may contribute to a
persistent lower quality of maternal behaviour when the clinical depression has remitted is
that of the residual depressive symptoms at a subordinate level which are frequent after a
severe depression (Kanai et al., 2003; Kennedy, Abbott, & Paykel, 2004). Residual symptoms
have been related to small, but significant impairment of social functioning (Judd et al.,
2000), which may affect the mother-child interaction.
A second reason why an enduring effect of PPD on the mother-child interaction can be
expected is that the initially low quality of maternal behaviour may lead to developmental
delays or problems in the child which, in turn, negatively affect the maternal behaviour. For
example, maternal depression early in the child’s life is related to lower neurological and
language abilities in their children (e.g., Cogill, Caplan, Alexandra, Robson, & Kumar, 1986;
Cox, Puckering, Pound, & Mills, 1987; Field, 1998), which are related to the difficulties the
child experiences in initiating and sustaining communication with the mother (Conti-Ramsden
& Friel-Patti, 1984). Also, behaviour problems in the children which are related to maternal
postpartum depression (Murray et al., 1999; Sinclair & Murray, 1998) may evoke difficulties
in the interaction with their mothers.
In studying the association between PPD and later mother-child interaction it is
important to bear in mind that maternal depression is often associated with other risk factors.
For example, it has been found that depressed mothers are often less highly educated (Blazer,
Kessler, McGonagle, & Swartz, 1994), have more conflicts with their partners than nondepressed mothers (Hammen, Brennan, & Shih, 2004), are more often divorced or separated
(Weissman et al., 1996), and report more stressful life events (e.g., Cicchetti, Rogosch, &
Toth, 1998). These factors may have an independent effect on the mother-child interaction.
For example, decreased maternal sensitivity toward their children at age five was not related
to PPD in Murray et al.’s study (1999), but to current conflict with the child’s father. In the
present study, we controlled for risk factors associated with PPD to rule out the option that a
potential effect of PPD was actually caused by the interrelation with these associated risk
factors.
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In addition, associated risk factors may moderate the longer-term association between
PPD and the mother-child interaction. In Lovejoy et al.’s (2000) meta-analysis, the socioeconomic status (SES) of families moderated the effects of maternal depression on parenting
behaviour; differences between depressed and nondepressed women were only found in lowSES families. Studying moderators of the relation between PPD and the quality of the motherchild interaction is important to determine whether certain subgroups may be more at risk for
adverse outcomes.
The present study compared the mother-child interaction in a sample of early schoolaged children whose mothers had PPD with that in a community sample, while controlling for
additional risk factors associated with maternal depression. The additional risk factors were
also studied as potential moderators of the association between PPD and the mother-child
interaction. We expected PPD mothers to be less sensitive to their children’s needs, i.e.,
providing less support and encouragement to the child, than the community mothers at early
school age. Based on the literature on infants of depressed mothers (Cohn et al., 1986;
Cummings & Davies, 1994; Field, Healy, Goldstein, & Guthertz, 1990), we hypothesized that
the children of PPD mothers had learned to either regulate the negative emotions experienced
in the interactions with an insensitive mother by turning away from the interaction, or by
protesting as part of the interaction. We therefore expected children of PPD mothers to show
more avoidance and more negativity in the interaction with the mother than the children of
community mothers. In addition, we expected to find more pronounced differences between
the two samples in the mother-child behaviours in high-risk families, i.e., in the presence of
additional risk factors.

Method
Participants
In this study we compared data from the five-year-assessments of two longitudinal
studies conducted in the Netherlands that followed children from infancy until early
childhood, using primarily the same instruments. The first sample consisted of mothers and
their children who participated in a study of the effects of postpartum depression on the
offspring, combined with an evaluation of a preventive intervention (Kersten-Alvarez,
Hosman, Riksen-Walraven, Van Doesum, & Hoefnagels, 2010; Van Doesum, Riksen-
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Walraven, Hosman, & Hoefnagels, 2008). Mothers with an infant up to 12 months were
recruited at eight mental health centres in the Netherlands if they met the following inclusion
criteria: (a) having a diagnosis of a major depressive episode or dysthymia according to the
DSM-IV criteria (APA, 1994: 95%) and/or scoring above 14 on the Beck Depression
Inventory (BDI: Beck, Rush, Shaw, & Emery, 1979) indicating increased levels of depressive
symptoms (5%); (b) having adequate fluency in Dutch; and (c) receiving professional
outpatient treatment for their depression. Mothers with psychotic disorders, manic depression,
and/or substance dependence were excluded from the study. Recruitment lasted 2.5 years.
Eighty-five mothers who met the inclusion criteria and agreed to participate were randomized
to an experimental group receiving a preventive intervention (n=43) or a control group not
receiving the intervention (n=42). In the current comparison, we only used the mother-child
pairs of the control group, who did not receive the preventive intervention. Twenty-nine
mother–child pairs (69%) of the original control group participated in the early school age
assessment. Independent t-tests comparing the demographics and other mother and child
variables of the 13 mother-child pairs who dropped out from the study with those of the 29
mother-child pairs who remained in the study revealed that the dropout mothers had a lower
educational level (t=-2.76, p<.01).
The data of the PPD sample were compared with those of a community sample,
consisting of primary caregivers and their children who take part in an ongoing longitudinal
study on determinants of child development (Smeekens, Riksen-Walraven, & Van Bakel,
2007, 2008, 2009). The families were recruited via records of health-care centres in a
medium-sized Dutch town. Over a period of nine months, all families with a 15-month-old
child, from a range of socioeconomic classes, were asked to participate in the study. Inclusion
criteria were adequate fluency in Dutch and the absence of serious health problems in the
child. One hundred and seventy-four of the 639 approached families responded, from which
129 mother-child pairs were randomly selected (the maximum number of participants
considering the time and financial resources of the project). The sample was found to be
representative of the Dutch population in terms of demographics and other mother and child
variables (Van Bakel & Riksen-Walraven, 2002). Of the original sample of 129 families, 116
mother-child pairs (90%) participated in the early school age assessment. Participants of this
assessment did not differ significantly from the non-participants in terms of the major
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variables studied at 15 months, except for parental ego-resiliency (t=2.08, p<.05): primary
caregivers who did not participate showed lower levels of ego-resiliency than those who did.
Three parent-child pairs of the community sample were not included in the present
comparison sample because the father was the primary caregiver in these families.
Furthermore, data on the mother-child interaction were not available for five families.

Procedure
The procedures for data assessment and scoring were identical for the two samples,
because the data collection in the PPD study was modelled after that in the community study
for the purpose of the present comparison. Prior to a home visit, the mothers completed a
questionnaire on demographic variables, partner conflicts, and stressful life events. During the
home visit, mothers and children were videotaped during a structured mother-child discourse
task. This task was chosen in view of findings in previous research showing that mother-child
discourse about emotional events in particular is associated with children’s socio-emotional
development (Laible, 2004; Laible & Thompson, 2000; Smeekens et al., 2008). Mother and
child were given a picture, every two-and-a-half minutes, of a child displaying one of the
following emotions: happy, anxious, sad, and angry. Mothers were instructed to ask their
child how the child in the picture was feeling. If the child was not able to name the emotion,
the mother could then help the child. The mothers raised the question ‘Did you ever feel like
this?’ And if yes, ‘what made you feel like that?’.

Instruments
Mother-child interaction. Maternal behaviour was rated on a seven-point scale of
maternal supportive presence (Erickson, Sroufe, & Egeland, 1985). Maternal supportive
presence involves the mothers’ provision of emotional support, encouragement, comfort, and
positive regard to the child. A mother showing high levels of supportive presence is
supportive of the child’s efforts to perform a task, reinforces the child’s successes, and serves
as an affectively ‘secure base’ for the child’s exploration. The concept of supportive presence
is closely related to the concept of sensitivity, which is used to assess maternal emotional
support to children at younger ages (Ainsworth, Bell, & Stayton, 1974; Biringen, Robinson, &
Emde, 2000).
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Child behaviour was rated on two seven-point scales of avoidance and negativity
(Erickson et al., 1985). These child behaviours were chosen based on the repeatedly found
associations with maternal postpartum depression in infancy (e.g., Cicchetti et al., 1998; Cohn
et al., 1986; Field, Healy, Goldstein, Perry, & et al., 1988; Murray, 1992), and on previous
research among PPD families in the same age group (Murray et al., 1999). Child avoidance
involved the tendency of the child to avoid the interaction with the mother, either by
withdrawing from the situation or resisting the mother’s efforts to interact with them.
Avoidant behaviour included e.g. looking or moving away from the mother, or minimal
response to the mother’s initiatives to engage with the child. A high score on this scale
indicates high avoidance. Child negativity involved the child’s tendency to show anger,
irritation, dislike, or hostility towards the mother. A child scoring high on negativity shows
repeated, clear anger toward the mother, has an angry and resistant expression, powerfully
rejects the mother’s ideas, shows displeasure or is unreasonably demanding.
The videotaped interaction episodes were rated by three independent observers in the
PPD study and four independent observers in the community study. All observers (in both
studies) had been trained by the third author, who has extensive experience with the rating of
the scales, until a satisfactory reliability was achieved. Inter-rater reliability was checked for
40% of the interaction recordings; Cohen’s Kappas were between 0.84 and 1.00.
Maternal education level. A six-point scale was used by the mothers to indicate their
highest completed level of education at the time of the early school age assessment. The scale
ranged from 0, elementary school, to 5, higher vocational education or university.
Presence of partner conflict. A subscale of a Dutch questionnaire for family problems
(Koot, 1997) was used to measure partner conflict. Mothers rated five items reflecting
problems in the partner relationship, such as disagreements about childrearing and providing
or receiving little partner support, along a three-point scale ranging from never (0) to always
applicable (2). Single mothers were asked to fill in the items with regard to the biological
father of the child. A total score of 5 indicates a score in the borderline range, which is high
enough to reveal a relevant problem in the relationship with the partner or the biological
father of the child. A score of 6 or above is in the clinical range, pointing to a clinically
relevant problem in the relationship with the partner or the biological father of the child.
Evidence of the subscale’s reliability and validity has been reported (Koot, 1997; Van Bakel
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& Riksen-Walraven, 2002). Cronbach’s alpha was .73 in the PPD sample and .82 in the
community sample. One point for the presence of conflict with partner was given when the
mother’s score was in the borderline or clinical range of the scale.
Separation from biological father. Mothers filled in an item inquiring whether she and
the biological father of the child were living together (score=0) or apart (score=1) at the time
of the current assessment.
Stressful life events. The mothers reported on the occurrence of stressful life events
during the past five years using items derived from the Life Experiences Survey (Sarason,
Johnson, & Siegel, 1978) and the Life Events Scale for Children (Coddington, 1972). The
items were chosen because their nature was likely to adversely affect children’s development.
Examples of stressful events in the mothers’ lives are a serious accident, loss of a dear one,
and getting fired, while examples of stressful events in the children’s lives are being
hospitalized and witnessing violence in the home. Both instruments have good psychometric
qualities and have been employed in various studies (Coddington, 1972; Sarason et al., 1978;
Smeekens et al., 2007). A total score for life events was computed by adding up the numbers
of reported life events for the mother and the child.

Data analysis
In the preliminary analyses, we first checked the distributions of the mother-child
interaction variables for normality, and examined their intercorrelations. One-way ANOVAs
and Chi-square tests were performed to examine sample differences in terms of various
demographics and to identify potential risk factors that may be associated with depression.
To examine whether sample status predicted a lower quality of the mother-child
interaction beyond or in interaction with other risk factors, hierarchical regression analyses
were conducted with maternal supportive presence, child avoidance, and child negativity as
the outcome measures. The analyses controlled for demographic variables and potential risk
factors for which the two samples differed significantly. Child gender (0=girl, 1=boy) was
also controlled for. Two-way interactions between sample status on the one hand and the
associated risk factors and child gender on the other were studied to detect any moderating
effects in addition to the main effects. The nature of significant moderating effects was
examined using the procedure outlined by Aiken and West (1993): the β–values of the
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equation of sample status predicting the outcome measure were examined separately for the
levels of the moderator. The R2-change statistic of each step relative to the previous step was
studied to evaluate whether the addition of sample status, and/or the moderating effects led to
a significant increase in the variance explained by the model. Analyses were performed with a
significance level of p<.05 (two-tailed).

Results
Preliminary analyses
Distribution checks revealed that child avoidance and child negativity showed some
skewness and positive kurtosis, in the community sample and in both samples, respectively.
We normalized these variables with inverse transformations.
Table 1 shows the means and standard deviations of maternal supportive presence,
child avoidance, and child negativity, and their intercorrelations, separately for the PPD
sample and the community sample. Within both the PPD and community samples, the
maternal and child behaviours were significantly and moderately intercorrelated. The relation
between child avoidance and negativity was significantly stronger (p<.01) in the PPD sample
(r=.80, p<.001) than in the community sample (r=.49, p<.001).

Table 1. Intercorrelations, means, and standard deviations for maternal supportive
presence, child avoidance, and child negativity in the PPD sample (below the diagonal)
and in the community sample (above the diagonal)
1
1. maternal supportive presence

-

2. child avoidance

-.43*

3. child negativity

-.38*

2
-.46***
.80***

3

M

SD

-.59***

5.09

1.12

.49***

1.43

0.97

1.52

1.16

-

M

3.79

2.17

1.83

-

-

SD

1.63

1.42

1.31

-

-

Notes. *p<.05, **p<.01 (two-tailed), bold Italic = significant difference between the correlations in the two samples
(p<.05).

One-way ANOVAs and Chi-square tests were next performed to examine differences
between the two samples in terms of various demographics and potential risk factors (see
Table 2). Tests were one-tailed for maternal educational level, living with a partner, presence
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of partner conflict, separation from the child’s biological father, and stressful life events,
because we expected the PPD sample to have less favourable scores. The tests for the other
variables were two-tailed. Results confirmed that the mothers in the PPD sample had a lower
education level (M=3.3, SD=1.5 vs. M=3.9, SD=1.5; F=3.29, p<.05), were less likely to be
living with a partner (75.9% vs. 90.7%; χ²=4.66, p<.05), more often had conflicts with their
partner (29.6% vs. 9.1%; χ²=7.67, p<.01), and were more often separated from the child’s
father (31.0% vs. 11.1%; χ²=6.99, p<.01) than the mothers in the community sample. In view
of the potential influence of these variables on the mother-child interaction, these factors were
added as associated risk factors in the regression of PPD to predict the mother-child
behaviours. Since ‘living with a partner’ and ‘separation from the child’s father’ were highly
interrelated (r=.88, p<.001), we only added one of the two variables to the regressions, viz.
separation from the child’s father, because the differences between the samples were greater
for this variable. We also found that the children in the PPD sample were on average 4
months older at the time of the assessment than the children in the community sample
(M=68.1, SD=2.0 vs. M=64.0, SD=1.1; F=212.08, p<.001). To determine whether child age
was associated with the mother-child interaction variables, we examined their
intercorrelations in each sample. Although no significant intercorrelations were found
between child age and the mother-child interaction variables, we nevertheless decided to
control for child age in all analyses to ensure that any potential influence of this variable was
controlled for.
The difference between the samples in the number of stressful life events in the past
five years was marginally significant, revealing a trend toward more stressful life events in
the PPD sample (M=2.5, SD=1.8 vs. M=2.0, SD=1.5; F=2.51, p<.10). Since intercorrelations
showed that a higher number of stressful life events was significantly related to lower
maternal supportive presence (r=-.27, p<.01), higher child avoidance (r=.19, p<.05), and
higher child negativity (r=.28, p<.01), we decided to also add this potential risk factor as a
control variable in the regression analyses. No differences between the samples were found
in terms of maternal age, the proportion of mothers having a Dutch ethnicity, the proportions
of child gender, or children’s birth weight.
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Table 2. Descriptives of demographic variables and potential risk factors in the PPD
sample and in the community sample
Χ 2(or

PPD

Community

Sample

Sample

Fisher’s

(n=29)

(n=108)

exact)

F

Maternal characteristics
Mean age (in years)

35.9 (4.2)

37.0 (4.0)

Dutch ethnicity (%)

93.1

96.3

1

Education level (scale 0-5)
Living with partner1 (%)

3.3 (1.5)

3.9 (1.5)

1.53
0.56
3.29*

75.9

90.7

4.66*

Conflict with partner (%)

29.6

9.1

7.67**

Separation from child’s father1 (%)

31.0

11.1

6.99**

1

Contextual characteristics
2.5 (1.8)

2.0 (1.5)

2.51+

Mean age (in months)

68.1 (2.0)

64.0 (1.1)

212.08***

Female (%)

41.4

47.2

Stressful life events1
Child characteristics

Birth weight (%)
< 2500 grams

0.31
0.82

7.7

9.3

2500-2999 grams

11.5

13.1

3000-3999 grams

73.1

63.6

4000-4999 grams

7.7

14.0

Notes. Data are given as means (SD) unless otherwise indicated; PPD=postpartum depression; +=p<.10, *=p<.05,
**=p<.01, ***=p<.001; 1=one-tailed test, 2=two-tailed test.

Predicting maternal supportive presence, child avoidance, and child negativity
The effect of sample status on maternal supportive presence, child avoidance, and
child negativity, beyond and in interaction with the risk factors identified in the preliminary
analyses, was examined in hierarchical regression analyses. The control variables child age
and child gender (0=girl, 1=boy) were entered in step 1, together with the risk factors
maternal education, partner conflict (0=no, 1=yes), separation from the father (0=no, 1=yes),
and number of stressful life events. Sample status (community=0, PPD=1) was entered in step
2. Next, the two-way interactions between sample status on the one hand and child gender,
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maternal education, partner conflict, separation from the father, and stressful life events on the
other were entered in step 3.

Table 3. Regression results for predicting maternal supportive presence, child avoidance,
and child negativity at early school age
Maternal supportive

Child avoidance

Child negativity

presence
b

β

SE b

b

Β

SE b

b

SE b

β

Step 1
Control variables
Child age
Child gender

-.19

.05

-.29**
+

.25**

-.14

.03

.01

.19*

.02

.01

.14

.10

.05

.16

+

.06

.05

.11

.01

.02

.04

-.03

.02

-.17+

-.36

.21

.23

.08

Separation father

-.23

.46

-.05

.08

.11

.08

-.08

.11

-.08

Partner conflict

-.13

.32

-.03

.02

.08

.03

.03

.07

.04

Stressful life events

-.17

.08

-.20*

.01

.02

.06

.03

.02

.18+

Risk factors
Maternal education

R2= .27***

R2= .09+

R2= .09+

Step 2
Control variables
Child age

-.05

.08

-.08

-.00

.02

-.02

.01

.02

.08

Child gender

-.31

.21

-.12

.08

.05

.14

.06

.05

.11

.23

.08

.01

.02

.04

-.03

.02

-.17+

Separation father

-.08

.46

-.02

.05

.11

.05

-.09

.11

-.09

Partner conflict

-.08

.31

-.02

.01

.08

.01

.03

.07

.04

Stressful life events

-.18

.07

-.21*

.01

.02

.07

.03

.02

.18+

-.89

.42

-.28*

.20

.10

.28+

.05

.10

Risk factors
Maternal education

.25**

PPD vs. community
Sample status

2

2

R = .30*** (ΔR = .03*)

2

2

+

R = .12* (ΔR = .03 )

2

.08
2

R = .09 (ΔR = .00)

Notes. Sample status was coded as community sample=0, PPD sample=1; gender was coded as: girls=0, boys=1; partner
conflict and separation from the father were coded as 0=no, 1=yes; ΔR2 = change in R-square relative to the
previous step of the model; +=p<.10; *p<.05. **p<.01. ***p<.001 (two-tailed).

The results of the regression analyses are shown in Table 3. The moderating effects in
step 3 are not shown in this table, because they did not significantly add to the prediction of
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maternal supportive presence (ΔF=1.01, n.s.), child avoidance (ΔF=1.33, n.s.) or child
negativity (ΔF=0.33, n.s.).
Sample status made an independent contribution to the prediction of maternal
supportive presence in addition to the risk factors and control variables (ΔF=4.49, p<.05,
ΔR2=.03). The significant model explained 30% of the variance in supportive presence
(F=7.13, p<.001): lower maternal supportive presence was independently predicted by being
in the PPD sample (β=-.28, t=-2.12, p<.05), lower maternal education level (β=.25, t=2.99,
p<.01), and a higher number of stressful life events (β=-.21, t=-2.43, p<.05).
With regard to child avoidance, the increase in explained variance obtained by adding
sample status to the model was marginally significant (ΔF=3.67, p=.06, ΔR2=.03). The model
in step 2 was significant (F=2.25, p<.05), explaining 12% of the variance in child avoidance:
children in the PPD sample tended to show higher levels of avoidance than the children in the
community sample (β=.28, t=1.89, p=.06) when controlling for the other risk factors. The
other risk factors did not make a significant contribution to the levels of child avoidance in
addition to sample status.
Child negativity was not significantly predicted by sample status, after controlling for
child age and gender and the associated risk factors (β=.08, t=0.55, p=.58), but was
marginally predicted by lower maternal education (β=-.17, t=-1.86, p=.07), and a higher
number of stressful life events (β=.18, t=1.86, p=.06).

Discussion
This is one of the first studies to examine the association between PPD and the quality
of mother-child interaction in the early school period. The results confirmed our expectation
that the occurrence of PPD had an enduring relation with the mother-child interaction:
mothers who had had PPD were less supportive to their early school-aged children during an
instructional task than mothers from a community sample, and their children had a tendency
to show more avoidant behaviour in the interaction with their mothers. These associations
could not be accounted for by the elevated risk among depressed mothers of having lower
education and more conflicts with their partner, being separated from the biological father of
the child, or having experienced a higher number of stressful life events.
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The independent contribution of PPD in predicting maternal supportive presence
suggests that a residual influence of the depressive episode during the child’s infancy may be
present years later. It is unclear which mechanism is responsible for this residual association
between PPD and later mother-child interaction, which may be an interesting focus for future
studies. As outlined before, examples of possible mechanisms are the child’s negative
expectations of the mother’s availability based on early mother-child interactions (Bowlby,
1980), the elevated risk among young children of depressed mothers of showing
developmental delays (e.g., Conti-Ramsden & Friel-Patti, 1984), or the sub-syndromal levels
of depressive symptoms that are frequent after a clinical depression (e.g., Kennedy et al.,
2004).
The children of PPD mothers tended to avoid the interaction with their mothers, rather
than show negative behaviour (e.g., anger, hostility) toward her in the interaction. It has been
suggested that avoidance may be an adaptive way of coping with the emotional unavailability
of a depressed mother, allowing the child to retain some sense of self-control by minimizing
the negative emotions caused by the interaction (Field, 1989; Main, 1981; Tronick & Gianino,
1986). However, the question is what the influence of this more ‘internalizing’ way of coping
with negative emotions may be for the child’s further development, for example for the
development of internalizing problems, such as depressive symptoms (Cummings & Davies,
1994). Children’s avoidance of their mothers in infancy has indeed been associated with
internalizing problems at school age (Lyons-Ruth, Easterbrooks, & Cibelli, 1997). The use of
avoidance coping has also been related to depressive symptoms in adults (Hall, Gurley, Sachs,
& Kryscio, 1991). It would be interesting in future studies to examine whether the children
who are avoidant in the interaction with their mothers are most at risk for developing a
depression later on in life.
The extent to which the mother was emotionally supportive to the child was
significantly related to the child’s avoidance of the mother in both the PPD and the
community sample (r=-.43, and r=-.46, respectively). This implies that the adverse maternal
and child behaviours may sustain or even reinforce each other in a transactional process. A
child of an unsupportive mother may withdraw from the interaction; mothers may interpret
this avoidance as a rejection, which may, in turn, reduce their provision of emotional support
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to the child. Since no causal relations were examined in our study, however, the potential
causality between the maternal and child behaviour remains speculative.
Our results regarding the association between PPD and marginally higher levels of
child avoidance are in line with Murray et al.’s findings (1999); in their study, maternal PPD
was significantly associated with unresponsive, sustained disengagement of the child with the
mother at age five. On the other hand, however, Murray et al.’s study (1999) did not find an
association between PPD and lower maternal sensitivity. A possible explanation for this
discrepancy may lie in the fact that Murray et al. observed the mother-child interaction in a
less structured situation than we did. A study by Goldsmith and Rogoff (1995) found that
dysphoric mothers only differed in maternal sensitivity from non-dysphoric mothers during a
structured task and not in an unstructured situation. The possible explanation offered by
Goldsmith and Rogoff were that structured tasks as compared to unstructured situations may
elicit more interaction, higher maternal involvement, and more feelings of parental
incompetence when the child does not ‘perform’ well, which may influence maternal sensitive
behaviour.
Maternal education and the number of stressful life events were related to the amount
of support the mother provided to the child, and marginally related to the degree of negative
child behaviour: mothers with lower education and mothers who had experienced a relatively
large number of stressful life events were less supportive to their early school-aged children,
and their children tended to show more negative behaviour towards the mother. Although low
maternal education and a high number of stressful life events were risk factors for lower
maternal supportive presence and marginal risk factors for higher child negativity, we did not
find indications that these risk factors presented an extra risk for the mother-child interaction
in PPD families.

Clinical implications
Our results emphasize the importance of preventive interventions to improve the
quality of interaction between postpartum depressed mothers and their children. Since the
basis of the mother-child interaction is laid in infancy, it can be hypothesized that intervening
early in the child’s life is most beneficial. Early interventions for depressed mothers have
shown positive short-term effects on the quality of mother-child interaction (e.g., Murray,
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Cooper, Wilson, & Romaniuk, 2003; Van Doesum et al., 2008), but long-term effects of these
early interventions on the mother-child interaction in the early school period have not yet
been reported. Therefore, it may be necessary to implement additional interventions in
infancy or supplementary interventions after infancy to prevent the unfavourable pattern of
interaction at later ages.
Our findings indicate that PPD mothers may have difficulties providing emotional
support to their early school-aged children. As this aspect of maternal behaviour is deemed
and proven important for the children’s cognitive and social development (e.g., Ainsworth et
al., 1974; Landry, Smith, MillerLoncar, & Swank, 1997), we recommend that interventions in
the child’s early school period focus on improving this maternal behaviour. Since it may not
be easy for a mother to interact with a child who tends to withdraw from interacting with her,
interventions may help to provide PPD mothers with tools to restore the interaction with her
avoidant child. Mothers may benefit from learning that their child can give miscues about
their comfort and need for guidance. For example, an avoidant child who is distressed (e.g.,
by an unfamiliar situation) may withdraw from its mother by turning away or refrain from her
efforts to interact with him or her. A mother can mistakenly interpret this avoidance behaviour
as the child not needing her support and encouragement or as the child not liking her, which
may negatively influence the mother’s efforts to invest in the interaction. Video feedback may
help mothers to recognize these interactive patterns with their children and to practice tools
for restoring an interrupted interaction with their children. Mothers who have a low education
level or who have experienced multiple stressful life events may need special attention in
preventive programmes, considering the lower levels of supportive presence and marginally
higher levels of child negativity found in this study; this advice applies, however, to mothers
in general rather than specifically to PPD mothers.

Limitations
Several limitations of this study should be mentioned. The first limitation was the lack
of data on depression characteristics in the community sample, which meant that we were
unable to control for the elevated risk among PPD mothers of subsequent depressive
symptoms in the analyses. Another consequence of this absence of data was that a percentage
of the community mothers will have been depressed while their child was in infancy.
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Therefore, the differences in the mother-child interaction between children of postpartum
depressed mothers and children of never depressed mothers may be greater than the ones
found in this study.
Our study was further limited in that the sample size of children of PPD mothers was
relatively small. This means that this study was primarily explorative, and the results should
be interpreted with caution.

Conclusions and future research
Our findings show that maternal postpartum depression in infancy is associated with
decreased emotional support to the child in the early school period, and with a tendency on
the part of the child to avoid interaction with the mother. This study provides indications that
the interaction between PPD mothers and their early school-aged children merits more study
and may need the attention of preventive programmes in infancy and perhaps also in the early
school period.
It is as yet unclear to what extent the decreased quality of the mother-child interaction
in the early school period will impact on the further development of children whose mothers
had PPD, which may be a suitable topic for future studies. In addition, future research may
focus on the influence of the father-child interaction, which may serve as a buffer or extra risk
factor for unfavourable child behaviour (e.g., Mezulis, Hyde, & Clark, 2004). Children’s
avoidance of interaction with the mother may be greater when there is a compensating
interaction partner available for the child. Some indications for this notion were found in our
study: although the interaction effects of sample status and the associated risk factors did not
significantly contribute to the prediction of child avoidance, the interaction effect between
sample status and separation from the father was marginally significant (β=.36, t=1.91,
p<.10): when the parents were still living together, the children of PPD mothers were more
avoidant towards their mother than the children in the community sample (β=-.36, t=-2.54,
p<.05, R2=.11), whereas this difference between the samples was not seen among children
whose parents were separated (β=-.11, t=-0.30, p=.76, R2=.03). It would be interesting in
future research to examine what role the father-child interaction may play in protecting the
child from the adverse effects of PPD on the mother-child interaction, and whether
stimulating the father-child interaction may be an effective intervention to stimulate
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favourable outcomes in the children. Lastly, future studies should focus on potential risk and
protective factors that were not controlled for in this study and which may contribute to the
explanation of the link between PPD and later mother-child interaction. These include, but are
not limited to, social support for the mother and for the child(ren), the presence of other
caregivers in the family, mental illness of the father, and chronicity of maternal depression
and comorbidity with other mental disorders.
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Summary and conclusions

The aims of the present thesis were: (1) to review the short-term effectiveness of preventive
interventions in improving depressed mothers’ sensitivity toward their children and to
examine what type of intervention was most effective, (2) to examine the long-term effects at
early school age of an early home-visiting intervention for mothers with postpartum
depression and their infants in a randomized controlled design, (3) to compare early schoolaged children of postpartum depressed mothers with children of similar age from a
community sample, in terms of a broad range of developmental outcomes, including egoresiliency, self-esteem, peer social competence, verbal intelligence, school adjustment, and
internalizing and externalizing behaviour problems, (4) to compare the interaction between
mothers who had been postpartum depressed and their children in the early school period with
the mother-child interaction in a community sample. The thesis reports on four studies, three
of which were based on data from a five-year follow-up assessment of mothers who were
depressed in infancy and their early school-aged children.

Summary of the research project
Study 1
Many researchers consider enhancing early maternal sensitivity to be a key element in
the prevention of adverse outcomes for children of depressed mothers. The preventive
interventions aimed at the offspring of depressed mothers used so far vary greatly in terms of
results and intervention characteristics. These large differences make it difficult to draw
conclusions about the overall effectiveness of preventive interventions in terms of improving
depressed mothers’ sensitivity and about the elements that determine the effectiveness of such
interventions. Chapter 2 presents the results of a meta-analysis which addressed these two
issues. A literature search in three electronic databases, i.e., PsycINFO, Web of Science and
MEDLINE, found 13 interventions, reported in 10 studies that met the inclusion criteria for
our meta-analysis (N=918). Meta-analytic results revealed that the preventive interventions
for depressed mothers and their children were moderately effective in improving maternal
sensitivity. The most effective and robust technique to improve maternal sensitivity was the
use of baby massage. Individual treatment of the mothers, in contrast, was not an effective
method to enhance maternal sensitivity, which may indicate that a decrease in maternal
depressive symptoms by itself is insufficient to make mothers more sensitive towards their
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children. An alternative explanation for the finding that individual treatment of the mothers
was not an effective method may be the higher incidence of clinical depression in mothers
participating in the interventions that used this method. Combining multiple intervention
methods and the inclusion of a support group were both significantly related to greater effect
sizes, but these results were highly influenced by one of the studies. Our meta-analysis
confirms that depressed mothers’ sensitivity can be improved by preventive intervention, and
suggests that baby massage may be an effective method to achieve immediate improvements
in maternal sensitivity.

Study 2
The second study (presented in Chapter 3) examined the long-term effects of an
intervention that had earlier been provided to mothers with postpartum depression and their
infants up to 12 months in a randomized controlled design (Van Doesum, Riksen-Walraven,
Hosman, & Hoefnagels, 2008). The intervention involved 8 to 10 home visits and aimed to
improve the quality of the interaction between the depressed mother and her infant, especially
maternal sensitivity, and thereby to increase children’s secure attachment and other aspects of
healthy child development. The main method in the intervention was video feedback, while
other methods used in the intervention were instructions for baby massage, modelling
behaviour, cognitive restructuring of the mother's negative thinking, and practical pedagogical
support. In early infancy, the intervention was found effective in improving mother-infant
interaction, enhancing the security of the child’s attachment to the mother, and increasing the
child’s socio-emotional competence. To examine whether the intervention had lasting effects
at early school age (i.e. at a mean age of the children of 68 months), 29 mother-child pairs
who have completed the intervention were compared with 29 untreated mother-child pairs
regarding the quality of maternal interactive behaviour and the following child outcomes:
attachment security to the mother, self-esteem, ego-resiliency, verbal intelligence, prosocial
behaviour, school adjustment and behaviour problems. Results revealed no lasting
intervention effects in the total sample at early school age. However, among families
reporting higher numbers of stressful life events, children in the experimental group had fewer
externalizing behaviour problems, as rated by their mothers, than children in the control
group. Our findings suggest that the early intervention served as a buffer against the
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development of externalizing behaviour in the children in the context of stressful life events.
The lack of evidence for lasting intervention effects at early school age in the sample as a
whole may be at least partly due to the differential loss of participants in both groups: the
intervention mothers who dropped out from the study had improved more on maternal
sensitivity following the intervention than the intervention mothers who participated in the
current follow-up assessment, while the reverse was seen in the control group. Another
explanation for the lack of evidence for lasting intervention effects may be that our
intervention by itself was not powerful enough to induce long-term effects in this population.
Continued and tailored support for this group of children may be needed after the initial
intervention. Statistical examination of our theoretical model confirmed the importance of
maternal sensitivity in the first year of the child’s life in predicting multiple developmental
outcomes of early school-aged children, which emphasizes that improving the quality of early
mother-infant interactions should be an important target in the prevention of socio-emotional
problems in these children.

Study 3
The apparent importance of children’s early experiences for their later development
found in several studies suggests that negative effects of maternal PPD on child
developmental outcomes may be evident years later. The third study (described in Chapter 4)
compared the early school outcomes of children whose mothers had PPD (n=29) with those of
children in a community sample (n=113). The child developmental outcomes that were
studied at early school age were: (1) ego-resiliency, (2) self-esteem, (3) peer social
competence, (4) intelligence, (5) school adjustment, (6) internalizing behaviour problems and
(7) externalizing behaviour problems. All analyses were performed while controlling for risk
factors associated with PPD (i.e., low maternal education, conflicts with the partner, being
separated from the child’s biological father, and stressful life events) to rule out the option
that a potential effect of PPD was actually caused by the interrelation with these associated
risk factors. Moderating effects of these risk factors and child gender on the relation between
sample membership and child developmental outcomes were also studied. Results revealed
several adverse outcomes for children of PPD mothers as compared to community sample
children: children whose mothers had PPD showed lower ego-resiliency, lower peer social
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competence and lower school adjustment. In addition, daughters of mothers who had PPD had
lower verbal intelligence than girls in the community sample. One of the reasons why this
result was only found for girls and not for boys may be that daughters maintain closer contact
with their mother when she is depressed. Remarkably, daughters of mothers who had PPD
were also rated as less externalizing by their mothers than their counterparts in the community
sample. One of the interpretations of this result may be a tendency among girls of depressed
mothers to show more role reversal or parentification, trying to fulfil the parent’s need for
comfort and care. Overall, our study provided some evidence for a significant long-term
relationship between maternal PPD and children’s early school age outcomes, when potential
risk factors related to PPD were controlled for. Children’s capacities to deal with stress and
interact with peers in the early school period seemed particularly affected by their mothers’
PPD.

Study 4
The adverse effects of maternal PPD on the quality of the mother-child interaction in
infancy are well-known. In the fourth study for this thesis (discussed in Chapter 5), we
observed the quality of the interaction between mothers who had PPD and their children
(n=29) at early school age and compared it with the mother-child interaction in a community
sample (n=108). During an instructional task, maternal and child behaviours were rated from
videotapes by independent observers as regards maternal supportive presence, child avoidance
and child negativity. Risk factors associated with PPD were controlled for, and were studied
as potential moderators. Results revealed that mothers who had PPD were less supportive to
their early school-aged children than mothers from a community sample, and their children
tended to avoid interaction with their mothers. These associations could not be accounted for
by the elevated risk among depressed mothers of having lower education and conflicts with
their partner, being separated from the biological father of the child, or experiencing more
stressful life events. Our results show a link between experiencing a depressive episode in
infancy and the mother-child interaction at early school age. Our findings indicate that early
school-aged children of PPD mothers may cope with the less supportive behaviour of their
mothers by withdrawing from the interaction, rather than reacting with negative behaviour
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within the interaction, which may be used as a focus for interventions aimed at improving the
mother-child interaction in the early school period.

Concluding comments
The four studies discussed in this thesis have provided new insights into the short-term
effectiveness of preventive programmes in enhancing a depressed mother’s sensitivity, the
long-term benefits of an early intervention for postpartum depressed mothers and their
children, and the long-term association of postpartum depression with children’s
developmental outcomes and the quality of the mother-child interaction in the early school
period. This chapter concludes with four comments on the implications of our findings for
prevention practice and research.

1.

Implications for the implementation of the mother-baby intervention
The earlier assessments of the RCT described in this thesis had shown that the mother-

baby intervention is an effective intervention to improve the mother-child interaction, the
children’s attachment security towards their mothers, and the children’s social-emotional
competence in infancy (Van Doesum et al., 2008). These significant developmental
improvements during infancy showed great potential for the early intervention to also achieve
improvements in the long term. In the follow-up study reported in Chapter 3 of this thesis, we
did not find significant evidence for long-term effects of the intervention in the sample as a
whole, which may have two implications, as outlined below.
The first interpretation of the non-significant long-term intervention effects in the
sample as a whole is that the intervention may actually have had long-term effects, but we
were unable to detect them because of measurement conditions. Some evidence for this
interpretation was found in our study, as we detected differential attrition in our sample; the
final follow-up sample included intervention mothers with the most unfavourable
characteristics and control mothers with the most favourable characteristics, which may have
obscured potential differences between the intervention and control groups. The differential
attrition in our study implies that no firm conclusions can be drawn from our findings and that
more research is needed to conclude whether the intervention is effective in the long term. We
recommend that future longitudinal studies give special attention to the prevention of
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differential attrition. This issue is discussed in more detail in the fourth comment below,
dealing with limitations and future challenges of research.
The second interpretation of our non-significant results in the total sample is that the
significant short-term intervention effects faded away and were indeed no longer evident in
the early school period. This implies that the early intervention was very successful in infancy
but was insufficient to induce long-term effects in the total group. A short intervention in
infancy may simply not be enough to establish effects lasting into the early school period, and
a continuation of the intervention at higher ages may be needed to boost its effects. A study
by Landry et al. (2008) examined the optimal timing of a responsive parenting intervention
for low-income families, i.e., in infancy, in the preschool period, or both. Results revealed that
the preschool intervention was particularly important for children’s social and verbal skills. It
is unclear whether the same applies to preventive interventions for the children of postpartum
depressed mothers. However, Landry et al.’s findings, together with our findings that
children’s social and verbal skills were both affected by the occurrence of PPD (Chapter 4),
indicate that it would be useful for future research to consider whether a second dose of the
mother-baby intervention in the preschool period, adjusted to the developmental needs of
preschoolers, may be needed to prevent problems in children of postpartum depressed
mothers. One reason why a second dose of the intervention may be needed is that an
intervention in infancy may not provide the mother with enough tools to deal with the
parenting issues that arise after infancy. Different parental qualities may be needed at
different child ages, in accordance with the developmental tasks facing the children at that
age.
Apart from additional intervention in the preschool period, the mother-baby
intervention may also be made more effective by having it be preceded by preventive
intervention even during pregnancy. As mentioned in the introduction of this thesis, one of the
proposed mechanisms which may explain the link between maternal depression and adverse
child outcomes is prenatal transmission of impaired biochemistry from mother to child
(Goodman & Gotlib, 1999). Maternal depression is related to several risk factors during
pregnancy that may be unfavourable for the foetus, such as elevated stress hormones, poor use
of health care and unhealthy behaviour such as smoking and alcohol use (Diego et al., 2009;
Field, 2010; Field et al., 2004; Hanna, Faden, & Dufour, 1997; Milberger, Biederman,
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Faraone, Chen, & Jones, 1996; Zajicek-Farber, 2009; Zhu & Valbo, 2002). Interventions
during pregnancy may focus on reducing these risk factors, for example by providing stressreducing interventions for the mother (e.g., massage), and increasing her knowledge
concerning the adverse effects of unhealthy behaviour during pregnancy.
Lastly, more broad-spectrum prevention may be required to achieve long-term
intervention effects. This may, for example, be achieved by combining the early mother-baby
intervention with other preventive interventions, which focus on different elements than the
mother-child interaction, e.g., support groups for mothers, interventions focusing on family
communication (e.g., Beardslee et al., 1997), marital counselling, interventions to change
maternal mental representations regarding attachment, or interventions providing practical
support for problems such as housing or financial issues. Individual interventions should be
viewed as building blocks of a comprehensive preventive approach, as the combination of
multiple interventions may be necessary to achieve long-term effects. Collaboration and
communication with other relevant institutions, such as social work and youth and adult
health care, may be crucial to coordinate and fine-tune the best support for the family.
Moreover, since other studies have shown a link between current maternal depression and, for
example, child behaviour problems (e.g., Fihrer, McMahon, & Taylor, 2009; Josefsson &
Sydsjo, 2007), we believe it is important for mothers to keep receiving treatment for their
depression if it is still present. Local services, such as general practitioners or well-baby
clinics in the child’s early years, could have a monitoring role in this regard. Future research
will be relevant to investigate ways to arrange links with the abovementioned preventive
interventions.

2.

The relevance of maternal sensitivity
The findings reported in this thesis yielded two important conclusions concerning the

key construct in the theoretical model underlying the mother-baby intervention, i.e., maternal
sensitivity. First, the meta-analytic results in Chapter 2 showed that improvements in
depressed mothers’ sensitivity can be achieved by means of preventive interventions. It
should be noted that these results related to immediate improvements rather than long-term
improvements. The number of studies that included long-term follow-ups was too small to
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allow a meta-analysis. We are therefore still faced with the question what kind of prevention
is effective (or most effective) to improve maternal sensitivity in the long term.
Second, statistical examination of our theoretical model confirmed the importance of
maternal sensitivity in infancy in predicting several child developmental outcomes in the early
school period (Chapter 3). This result suggests that improving the sensitivity of depressed
mothers in infancy is indeed an important intervention option to promote healthy child
development in which early intervention is desirable. Some research, however, suggests that it
is not sensitive parenting in infancy per se, but rather the consistency of sufficient levels of
maternal sensitivity throughout childhood that is related to optimal child development
(Beckwith, Rodning, & Cohen, 1992; Bradley, Caldwell, & Rock, 1988; Landry, Smith,
Swank, Assel, & Vellet, 2001). This is an important notion that may be especially relevant for
families in which the mother had PPD, since our findings in Chapter 3 showed that the
improvement in maternal sensitivity as a result of the intervention in infancy did not endure
until the early school period. The potential relevance of the consistency of maternal sensitivity
argues for continued intervention after infancy to enhance maternal sensitivity. Future studies
should address the consistency of depressed mothers’ sensitivity and its association with child
outcomes.
The question of the relevance of consistent maternal sensitivity for child development
is related to the question of the optimal timing for interventions to improve maternal
sensitivity. The results of the abovementioned study by Landry et al. (2008) into the optimal
timing of a responsive parenting intervention for low-income families revealed that providing
an intervention in infancy was sufficient to promote a mother’s warmth and nurturance to her
child. However, promoting more complex maternal behaviours requiring close monitoring of
the child, i.e., maternal contingent responsiveness and maternal intrusiveness, needed
interventions in infancy as well as the preschool period to achieve optimal results.

3.

Implications for practice: Long-term effects of PPD
Our results underline that maternal depression in the first year of a child’s life may

have an individual association with children’s early school outcomes that cannot be explained
by related risk factors. Children of mothers who had been postpartum depressed were found to
be at risk for more unfavourable developmental outcomes in the early school period: they

132

Summary and conclusions

were less resilient, less socially competent and less adjusted to school, and tended to be more
avoidant in the interaction with their mother than community children. In addition, the
daughters of mothers who were postpartum depressed had lower verbal ability, and
surprisingly showed less externalizing problems than girls in the community sample.
An important question for developmental psychopathology is whether all children of
postpartum depressed mothers are equally at risk or whether additional risk factors increase
the risk for developmental problems. Several studies have found evidence for an accumulating
negative effect of multiple risk factors on children’s outcomes (Appleyard, Egeland, Van
Dulmen, & Sroufe, 2005; Bayer, Hiscock, Ukoumunne, Price, & Wake, 2008; Forehand,
Biggar, & Kotchick, 1998; Gassman-Pines & Yoshikawa, 2006). In this thesis we examined
the following risk factors that were related to PPD as potential moderators: maternal
education level, the presence of partner conflict, being separated from the father, and stressful
life events. Our findings did not indicate that the risk factors served as an extra risk for
adverse outcomes in children of PPD mothers. This lack of moderating effects may be related
to the lack of power in our PPD sample, which made differences between subgroups more
difficult to detect, or to selective drop-out of the mothers and children with the most
unfavourable profiles from the PPD sample. In our study, the outcomes for children of PPD
mothers showed considerable variation, however, which indicates that some children did not
show poor outcomes. This variation in child outcomes indicates that it is important to search
for moderators that may predict favourable or unfavourable outcomes in the children of
postpartum depressed mothers. Future research should examine whether a risk-assessment
tool specifically designed for children of depressed mothers may help predict developmental
outcomes in these children and may serve as a screening tool for the provision of preventive
interventions. More research into risk assessment may also be needed to monitor children of
postpartum depressed mothers after the early intervention and to provide additional support in
the years after the intervention, adapted to their family circumstances. For example, stressful
life events and low maternal education level were risk factors for child development in
general, which may indicate that more intensive interventions or interventions focusing on
stress reduction are needed in families who show these risk factors.
Although our study found several differences between children of postpartum
depressed mothers and children from the community sample, most children in the PPD
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sample did not show scores in the clinical range on the questionnaires (e.g., CBCL and TRF).
This may imply that most of the children of postpartum depressed mothers were not in
treatment for psychological problems in the early school period. The more adverse
developmental outcomes that were found for the children of PPD mothers may, however, be
precursors of later psychological disorders. An alternative explanation for our finding that the
majority of children of PPD mothers did not show clinical scores may be attrition bias. In the
group of children of PPD mothers who were compared with the community sample (Chapters
4 and 5), it were the families with the most unfavourable profiles that dropped out from the
study. Therefore, the actual level of adverse outcomes among the children of PPD mothers
may be higher.

4.

Limitations and future challenges
The discussion sections of the four reports included in this thesis mentioned several

limitations. This final concluding comment highlights the three most important limitations,
viz. the small sample size of children of PPD mothers, the presence of differential attrition in
the sample used in Chapter 3, and the absence of an examination of the role of the father.
The first main limitation of our empirical studies was the small sample size of mothers
who had PPD and their children. The results reported in Chapters 3 to 5 should therefore be
interpreted with caution. Larger-scale studies are necessary to confirm or reject our findings,
so as to allow more robust conclusions. However, recruiting and retaining participants in
longitudinal research is not an easy task, especially when it concerns mothers who have a
mental illness (or a history of such illness). There may be several reasons for this. First, the
mental illness of the mothers may reduce their motivation to participate in a research project.
For example, depressed mothers often have a decreased interest in any activity, let alone
investing energy in participating in a study. It is therefore important to make participation as
low-threshold and rewarding to the mothers as possible. This may include using research
visits at their homes instead of at the lab, minimizing the energy the mothers have to spend
filling in questionnaires, and providing a financial reward or a precious present such as video
materials of their child. A second reason why it is difficult to enrol enough participants into
study designs with mentally ill persons is that researchers often have to depend on the time
and motivation that practitioners who work directly with the mentally ill persons are willing
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to invest in the recruitment. A national research policy in which both the research institutions
(e.g., universities) and the practice institutions (e.g., mental health centres) are made
responsible for adding to the available scientific knowledge concerning mental health may
increase the number of recruited participants.
The second main limitation of our study involves another important challenge of
longitudinal studies, viz. the problem of differential attrition. The differential attrition in our
sample meant that the long-term evidence for the efficacy of this intervention was hard to
establish. Our findings underline the importance of preventing attrition, but more importantly
preventing selective attrition from the study conditions. Although there is some literature
available regarding methods to prevent attrition over time in general (e.g., Coen, Patrick, &
Shern, 1996; Ribisl et al., 1996), which were indeed used in this study, literature on the
prevention of differential attrition is scarce. The first step in developing methods to prevent
differential attrition is knowing more about the different characteristics of participants who
receive an experimental condition and participants who receive a control condition. In our
study, the mothers in the control group who dropped out had less favourable characteristics in
terms of demographics and increases in maternal sensitivity over time than the remainers,
while in the experimental group it were the drop-out mothers who had the most favourable
profiles. A possible explanation why control mothers who deteriorated most and intervention
mothers who improved most during the study dropped out from the study may be that the
mothers used a different attribution style regarding their deterioration or improvement. When
things do not go well in the lives of persons, they may tend to attribute this to an external
cause, in this case for example the minimal intervention in the control condition. When things
go well with persons, however, they may tend to attribute this to an internal cause within
themselves and regard it as separate from the intervention they received, making them feel
unconnected with the ‘depressed’ research group. More studies into the factors underlying
dropout in intervention studies with depressed mothers are needed to guide the development
of strategies to keep both intervention and control mothers in longitudinal studies.
The third limitation was that the role of the father was not examined in our study
(apart from whether or not the father lived in the same household as the child). Characteristics
such as the father’s mental health, his involvement in childrearing, and the attachment
relationship with the child may have served as a risk or protective factor in children’s
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developmental outcomes (e.g., Mezulis, Hyde, & Clark, 2004). For example, a recent metaanalysis showed that 10% of fathers develop a depression in the pre- or postpartum period
(Paulson & Bazemore, 2010). In addition, paternal depression in these periods was shown to
be moderately related to maternal depression in the same meta-analysis, indicating that a
number of infants are exposed to depression in both parents at the same time. Research into
the effects of paternal pre- and postpartum depression has been limited, but the studies that
have been performed showed an individual effect of paternal depression in predicting adverse
infant and child outcomes when controlling for maternal depression (e.g., Ramchandani et al.,
2008; Van den Berg et al., 2009). This indicates that the attention of researchers in studies of
the development of children’s psychopathology should not only be focused on maternal
depression, but also on paternal depression.
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De doelstellingen van deze dissertatie waren: (1) een overzicht geven van de effectiviteit van
preventieve interventies op de korte termijn met betrekking tot het verbeteren van de
sensitiviteit van depressieve moeders en het onderzoeken welk soort van interventie het meest
effectief hierin was, (2) het bestuderen van het lange termijn effect op de vroege
basisschoolleeftijd van een preventieve interventie voor depressieve moeders en hun baby’s in
een gerandomiseerd gecontroleerd design, (3) het vergelijken van de ontwikkelingsuitkomsten
op de vroege basisschoolleeftijd van kinderen van moeders die een postpartum depressie
(PPD) hebben gehad en kinderen uit een representatieve steekproef van de Nederlandse
bevolking. De ontwikkelingsuitkomsten die zijn vergeleken waren egoveerkracht, gevoel van
eigenwaarde, sociale competentie t.o.v. leeftijdsgenoten, verbale intelligentie, aanpassing aan
school, en internaliserende en externaliserende gedragsproblemen, (4) het vergelijken van de
interactie op de vroege basisschoolleeftijd tussen moeders die een PPD hebben gehad en hun
kinderen met die van moeders en kinderen uit een representatieve steekproef uit de
Nederlandse bevolking. De dissertatie bevat vier studies, waarvan er drie gebaseerd zijn op
data van een follow-up meting na vijf jaar bij moeders die een PPD hebben gehad en hun
kinderen.

Samenvatting van het onderzoeksproject
Studie 1
Vele onderzoekers beschouwen het verbeteren van de sensitiviteit van moeders naar
hun baby’s toe als een essentieel element in het voorkomen van ongunstige uitkomsten bij
kinderen van depressieve moeders. De preventieve interventies die zijn gericht op kinderen
van depressieve moeders variëren tot dusver sterk met betrekking tot hun resultaten en
interventiekenmerken. Deze grote verschillen maken het moeilijk om conclusies te trekken
over de algemene effectiviteit van preventieve interventies in het verbeteren van de
sensitiviteit van depressieve moeders en over welke aspecten de effectiviteit van interventies
mogelijk verklaren. Hoofdstuk 2 laat de resultaten zien van een meta-analyse waarin deze
twee kwesties werden behandeld. Een literatuuronderzoek in drie elektronische databanken,
namelijk PsycINFO, Web of Science en MEDLINE, resulteerde in 13 interventies,
gerapporteerd in 10 studies, die voldeden aan de inclusiecriteria van onze meta-analyse
(N=918). De meta-analytische resultaten onthulden dat de preventieve interventies een klein
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tot middelgroot effect hadden in het verbeteren van de sensitiviteit van depressieve moeders.
De meest effectieve en robuuste techniek om de sensitiviteit van depressieve moeders te
verhogen was het gebruik van baby massage. Individuele behandeling van de moeders,
daarentegen, was geen effectieve methode om de sensitiviteit van de moeders te verbeteren.
Dit zou kunnen impliceren dat een verlaging van de depressieve symptomen van de moeders
op zichzelf onvoldoende is om moeders sensitiever te maken naar hun kind toe. Een
alternatieve verklaring voor het resultaat dat individuele behandeling van de moeders geen
effectieve methode was, is mogelijk de hogere incidentie van een klinische depressie bij de
moeders die meededen aan de interventies die deze methode gebruikten. Het combineren van
meerdere interventiemethoden en de inclusie van een ondersteuningsgroep waren beide
significant gerelateerd aan hogere effecten, maar deze resultaten bleken sterk beïnvloed te
worden door één van de studies. Onze meta-analyse bevestigt dat de sensitiviteit van
depressieve moeders verbeterd kan worden door preventieve interventies en suggereert dat
baby massage mogelijk een effectieve methode is om directe verbeteringen in de sensitiviteit
van depressieve moeders te bewerkstelligen.

Studie 2
In de tweede studie (zoals gepresenteerd in hoofdstuk 3) werden de lange termijn
effecten onderzocht van een interventie die is uitgevoerd bij moeders met een PPD en hun
baby’s tot 12 maanden in een gerandomiseerd gecontroleerd design (Van Doesum, RiksenWalraven, Hosman, & Hoefnagels, 2008). De interventie bestond uit 8 tot 10 huisbezoeken en
was gericht op het verbeteren van de kwaliteit van de interactie tussen de depressieve moeder
en haar baby, vooral op de sensitiviteit van de moeder. Hiermee werd beoogd de veilige
hechting van het kind en andere aspecten van een gezonde ontwikkeling van het kind te
bevorderen. De voornaamste interventie methode was video feedback. Andere methoden die
werden gebruikt waren het geven van instructies met betrekking tot baby massage, het
voordoen van gewenst gedrag, het cognitief herstructureren van negatieve gedachten bij de
moeder en praktische pedagogische ondersteuning. Eerder onderzoek op de leeftijd van 12 en
18 maanden heeft uitgewezen dat de interventie effectief was in het verbeteren van de
moeder-kind interactie, de veilige hechting van het kind naar de moeder toe en de sociaalemotionele competentie van het kind. Om te onderzoeken of de interventie blijvende effecten
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had tot aan het begin van de basisschoolleeftijd (de gemiddelde leeftijd van de kinderen was
68 maanden) werden 29 moeder-kind paren die de interventie hadden ontvangen vergeleken
met 29 moeder-kind paren die de interventie niet hadden ontvangen. Deze twee groepen
werden vergeleken op de kwaliteit van het interactieve gedrag van moeder naar het kind toe
en de volgende kinduitkomsten: de veiligheid van de hechting naar moeder, het gevoel van
eigenwaarde, de egoveerkracht, de verbale intelligentie, het prosociaal gedrag, de aanpassing
aan school en de internaliserende en externaliserende gedragsproblemen. De resultaten lieten
geen blijvende interventie-effecten aan het begin van de basisschoolleeftijd zien in de totale
steekproef. Echter, in de gezinnen waar een hoog aantal stressvolle levensgebeurtenissen in de
afgelopen vijf jaar werd gerapporteerd hadden de kinderen in de interventiegroep minder
externaliserende gedragsproblemen, zoals beoordeeld door hun moeders, dan de kinderen in
de controlegroep. Onze bevindingen suggereren dat de vroege interventie als een buffer heeft
gefungeerd tegen de ontwikkeling van externaliserende gedragsproblemen bij de kinderen in
de context van stressvolle levensgebeurtenissen. Het gebrek aan bewijs voor blijvende
interventie-effecten op basisschoolleeftijd in de steekproef als geheel lijkt op z’n minst
gedeeltelijk verklaarbaar te zijn door de selectieve uitval van deelnemers in beide groepen: de
moeders in de interventiegroep die niet hebben meegedaan met de huidige studie hadden meer
vooruitgang in hun sensitiviteit als gevolg van de interventie dan de moeders in de
interventiegroep die wel hebben meegedaan in deze studie, terwijl in de controlegroep het
omgekeerde te zien was. Een andere verklaring voor het gebrek aan bewijs voor blijvende
interventie-effecten kan zijn dat de interventie op zichzelf niet krachtig genoeg was om
langdurige effecten in deze populatie te bewerkstelligen. Na de interventie is er mogelijk
gecontinueerde ondersteuning voor deze groep kinderen nodig, aangepast op de behoeften.
Een statistische toets van ons theoretisch model bevestigde de relevantie van de sensitiviteit
van de moeder in het eerste levensjaar van het kind in het voorspellen van meerdere
ontwikkelingsuitkomsten van het kind op de vroege basisschoolleeftijd. Deze bevinding
benadrukt dat het verbeteren van de kwaliteit van de vroege moeder-baby interacties een
belangrijk doel zou moeten zijn in de preventie van sociaal-emotionele problemen bij deze
kinderen.
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Studie 3
Vele studies hebben aangetoond dat de vroege ervaringen van kinderen belangrijk zijn
voor hun latere ontwikkeling. Dit suggereert dat de negatieve effecten van een PPD bij de
moeder op de ontwikkeling van het kind mogelijk nog jaren later zichtbaar zijn. In de derde
studie (beschreven in hoofdstuk 4) werden de ontwikkelingsuitkomsten op de vroege
basisschoolleeftijd van kinderen wiens moeder een PPD hebben gehad (n=29) vergeleken met
die van kinderen uit een controlegroep, namelijk kinderen uit een representatieve steekproef
van de Nederlandse bevolking (n=113). De ontwikkelingsuitkomsten van de kinderen die
werden bestudeerd waren: (1) egoveerkracht, (2) gevoel van eigenwaarde, (3) sociale
competentie t.o.v. leeftijdsgenoten, (4) verbale intelligentie, (5) aanpassing aan school, (6)
internaliserende gedragsproblemen en (7) externaliserende gedragsproblemen. Bij het
uitvoeren van de analyses werd er gecontroleerd voor risicofactoren die geassocieerd waren
met PPD, namelijk een laag opleidingsniveau van de moeder, conflicten met de partner, het
niet meer samen zijn met de biologische vader van het kind en stressvolle
levensgebeurtenissen. Hiermee werd de optie uitgesloten dat een potentieel effect van PPD in
feite werd veroorzaakt door een inter-correlatie met deze geassocieerde risicofactoren. De
modererende effecten van deze risicofactoren en van het geslacht van het kind op de relatie
tussen groep (PPD vs. controle) en de kinduitkomsten werden ook onderzocht. De resultaten
onthulden meerdere ongunstige uitkomsten voor de kinderen van PPD moeders in
vergelijking met de kinderen in de controlegroep: kinderen van moeders die een PPD hebben
gehad hadden een lagere egoveerkracht, een lagere sociale competentie t.o.v. leeftijdsgenoten
en een lagere aanpassing aan school. Bovendien hadden de meisjes in de PPD groep een
lagere verbale intelligentie dan de meisjes in de controlegroep. Een van de verklaringen
waarom deze bevinding alleen werd gevonden bij meisjes en niet bij jongens zou mogelijk
kunnen zijn dat dochters een dichter contact blijven houden met hun moeder wanneer ze
depressief is. Opvallend was verder het resultaat dat dochters van moeders die depressief
waren in de postpartum periode minder externaliserende gedragsproblemen lieten zien dan de
dochters in de controlegroep, zoals beoordeeld door hun moeders. Een van de interpretaties
van dit resultaat zou kunnen zijn dat dochters van depressieve moeders meer neigen naar het
vertonen van rolomwisseling of parentificatie dan jongens, waarin ze proberen te voorzien in
de behoeften aan troost en verzorging van de ouder. Over het algeheel genomen biedt onze
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studie enig bewijs voor een significante relatie tussen PPD bij moeders en minder gunstige
ontwikkelingsuitkomsten van de kinderen tijdens de vroege basisschoolperiode. Vooral de
capaciteiten van kinderen om met stress en met leeftijdsgenoten om te gaan leken te worden
beïnvloed door de depressie bij moeders in de postpartum periode.

Studie 4
De negatieve effecten van een PPD op de kwaliteit van de moeder-kind interactie in de
babyperiode zijn goed onderzocht. In de vierde studie van deze dissertatie (beschreven in
hoofdstuk 5)

is de kwaliteit van de moeder-kind interactie tijdens de vroege

basisschoolperiode onderzocht van moeders die een PPD hebben gehad en hun kinderen
(n=29) en is deze vergeleken met die in een controlegroep, namelijk moeders en kinderen uit
een representatieve steekproef van de Nederlandse bevolking (n=108). De op video
opgenomen moeder-kind interactie tijdens een geïnstrueerde taak werd gescoord door
onafhankelijke observatoren op de volgende drie interactieschalen: de emotionele
ondersteuning van de moeder, het vermijdingsgedrag van het kind en het negatieve gedrag
van het kind. In de analyses werd er gecontroleerd voor de risicofactoren die geassocieerd
waren met de aanwezigheid van een vroegere PPD. Deze risicofactoren werden tevens als
potentiële moderatoren onderzocht. De resultaten lieten zien dat moeders die een PPD hebben
gehad minder emotioneel ondersteunend waren in de interactie met hun kind dan de moeders
in de controlegroep en dat hun kinderen de neiging hadden om hun moeders meer te
vermijden. Deze associaties konden niet worden verklaard door het verhoogde risico van
depressieve moeders op een lagere opleidingsniveau, meer conflicten met hun partner, het niet
meer samen zijn met de biologische vader van het kind en meer stressvolle
levensgebeurtenissen. Onze bevindingen laten een relatie zien tussen het doormaken van een
depressieve episode tijdens de postpartum periode en de moeder-kind interactie tijdens de
vroege basisschoolperiode. De resultaten wijzen uit dat kinderen op de vroege
basisschoolleeftijd van moeders die een PPD hebben gehad mogelijk met het minder
emotioneel ondersteunende gedrag van de moeder omgaan door zich meer terug te trekken uit
de interactie in plaats van te reageren met negatief gedrag in de interactie. Deze bevindingen
zouden als focus gebruikt kunnen worden in interventies die zich richten op het verbeteren
van de moeder-kind interactie tijdens de vroege basisschoolperiode.
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Slotopmerkingen
De vier studies die zijn besproken in deze dissertatie hebben nieuwe inzichten
opgeleverd met betrekking tot de volgende punten: (1) de effectiviteit op de korte termijn van
preventieve interventies in het verbeteren van de sensitiviteit van depressieve moeders, (2) de
lange termijn effecten van een preventieve interventie voor depressieve moeders en hun
baby’s, (3) de relatie tussen een postpartum depressie bij de moeder en de
ontwikkelingsuitkomsten bij de kinderen op de vroege basisschoolleeftijd, en (4) de relatie
tussen een postpartum depressie bij de moeder en de kwaliteit van de moeder-kind interactie
op de vroege basisschoolleeftijd. Dit hoofdstuk sluit af met vier slotopmerkingen met
betrekking tot de implicaties van onze bevindingen voor de praktijk en het onderzoek op het
gebied van preventie.

1.

Implicaties voor de implementatie van de moeder-baby interventie
De eerdere onderzoeksmetingen van de RCT beschreven in deze dissertatie (direct na

en 6 maanden na de interventie) hebben laten zien dat de moeder-baby interventie effectief is
in het verbeteren van de moeder-baby interactie, het bevorderen van een veilige hechting van
het kind naar de moeder toe en het verhogen van de sociaal-emotionele competentie van het
kind (Van Doesum et al., 2008). Deze significante verbeteringen in de eerste 18 maanden van
het kind leken een grote potentie te hebben om ook verbeteringen op de lange termijn te
bewerkstelligen. In de follow-up studie (beschreven in hoofdstuk 3) hebben we geen
significant bewijs gevonden voor lange termijn effecten van de interventie in de steekproef als
geheel. Deze bevinding kan op twee manieren worden geïnterpreteerd die hieronder zullen
worden beschreven.
De eerste interpretatie van de niet significante interventie-effecten op de lange termijn
in de steekproef als geheel is dat de interventie in feite lange termijn effecten had, maar dat
we niet in staat waren om deze te detecteren door meetomstandigheden. Hiervoor is enig
bewijs gevonden in onze studie in de vorm van de detectie van selectieve uitval binnen de
steekproef: de uiteindelijke groep moeders die mee heeft gedaan aan de follow-up studie
waren de moeders uit de interventiegroep met de meest ongunstige kenmerken en moeders uit
de controlegroep met de meest gunstige kenmerken. Deze selectieve uitval kan mogelijk
eventuele verschillen tussen de originele interventie- en controlegroep hebben gemaskeerd.
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Het gegeven van selectieve uitval in onze studie impliceert dat er geen standvastige conclusies
kunnen worden getrokken uit onze resultaten en dat er meer onderzoek nodig is om te kunnen
concluderen of de interventie wel of niet effectief is op de lange termijn. We adviseren
toekomstige longitudinale studies om speciale aandacht te richten op de preventie van
selectieve uitval. Deze kwestie zal uitvoeriger worden besproken in de vierde slotopmerking
van dit hoofdstuk over de beperkingen van dit onderzoek en uitdagingen in toekomstig
onderzoek.
De tweede interpretatie van de niet-significante resultaten in de totale steekproef is dat
de significante korte termijn effecten van de interventie zijn vervaagd en niet meer evident
waren in de vroege basisschoolperiode. Dit impliceert dat de interventie erg succesvol was in
de babyperiode, maar niet krachtig genoeg was om lange termijn effecten in de totale
steekproef te bewerkstelligen. Een kortdurende interventie in de babyperiode kan mogelijk
onvoldoende zijn om blijvende effecten tot in de basisschoolperiode tot stand te brengen. In
een studie van Landry et al. (2008) werd de optimale timing onderzocht van een
opvoedingsprogramma voor gezinnen met een laag inkomen, namelijk in de babyperiode, in
de kleuterperiode of in allebei deze perioden. De resultaten lieten zien dat de interventie in de
kleuterperiode voornamelijk belangrijk was voor de sociale en verbale vaardigheden van het
kind. Het is niet duidelijk of hetzelfde geldt voor preventieve interventies voor kinderen van
moeders die een PPD hebben gehad. Echter, de bevindingen van Landry en haar collega’s
samen met onze bevindingen dat de sociale en verbale vaardigheden van het kind ongunstig
werden beïnvloed door de PPD (hoofdstuk 4) indiceren dat het mogelijk raadzaam is om in
toekomstig onderzoek te bestuderen of een tweede ‘dosis’ van de moeder-baby interventie in
de kleuterperiode zou kunnen helpen om problemen bij kinderen van PPD moeders te
voorkomen. De interventie zou hierbij uiteraard aangepast moeten worden aan de behoeften
van de ontwikkeling van kleuters. Een van de redenen waarom een tweede dosis van de
interventie nodig zou kunnen zijn om lange termijn effecten te kunnen bewerkstelligen is
wellicht dat de interventie in de babyperiode moeders onvoldoende vaardigheden meegeeft
om om te kunnen gaan met de opvoedkwesties die zich voordoen na de babyperiode. Er zijn
verschillende opvoedkundige vaardigheden nodig op variërende leeftijden van het kind in
overeenstemming met de ontwikkelingstaken waarmee een kind op die leeftijd geconfronteerd
wordt.
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Naast de aanvullende interventie in de kleuterperiode zou de moeder-baby interventie
wellicht effectiever kunnen worden op de lange termijn door het te laten voorafgaan door een
interventie tijdens de zwangerschap. Zoals beschreven in het eerste hoofdstuk van deze
dissertatie is de prenatale overdracht van een verstoorde biochemie van de moeder naar het
kind een van de genoemde mechanismen om te relatie tussen een depressie bij de moeder en
ongunstige uitkomsten bij het kind te verklaren (Goodman & Gotlib, 1999). Depressiviteit bij
moeders is gerelateerd aan diverse risicofactoren tijdens de zwangerschap die nadelig kunnen
zijn voor de foetus, bijvoorbeeld een verhoogd niveau aan stresshormonen, slecht gebruik van
de gezondheidszorg en ongezond gedrag zoals roken of alcoholgebruik (Diego et al., 2009;
Field, 2010; Field et al., 2004; Hanna, Faden, & Dufour, 1997; Milberger, Biederman,
Faraone, Chen, & Jones, 1996; Zajicek-Farber, 2009; Zhu & Valbo, 2002). Interventies
tijdens de zwangerschap zouden zich kunnen focussen op het verminderen van deze
risicofactoren, bijvoorbeeld door het aanbieden van stressreducerende interventies voor de
moeder (bv. massage) en het vergroten van haar kennis met betrekking tot de negatieve
effecten van ongezond gedrag tijdens de zwangerschap.
Ten slotte zou preventie op een breder spectrum mogelijk nodig kunnen zijn om lange
termijn effecten te realiseren. Dit zou bijvoorbeeld kunnen worden verwezenlijkt door de
moeder-baby interventie te combineren met preventieve interventies die zich richten op
andere elementen dan de moeder-kind interactie, zoals ondersteuningsgroepen voor moeders,
interventies die zich richten op de communicatie binnen het gezin (e.g., Beardslee et al.,
1997),

relatietherapie,

interventies

gericht

op

het

veranderen

van

de

mentale

hechtingsrepresentaties van moeder of interventies die praktische ondersteuning bieden voor
bijvoorbeeld problemen rondom huisvesting of andere financiële problemen. De afzonderlijke
interventies zouden gezien moeten worden als bouwstenen van een uitgebreide preventieve
benadering, aangezien de combinatie van meerdere interventies mogelijk vereist is om lange
termijn effecten voor de kinderen te realiseren. De samenwerking en communicatie tussen de
desbetreffende instanties, zoals maatschappelijk werk en de jeugd- en volwassenen
gezondheidszorg, zullen cruciaal zijn om de beste ondersteuning voor een gezin te
coördineren en op elkaar af te stemmen. Bovendien menen wij dat het belangrijk blijft voor
moeders om behandeling te krijgen voor hun depressie indien aanwezig, aangezien meerdere
studies een relatie hebben aangetoond tussen een huidige depressie bij de moeder en
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bijvoorbeeld gedragsproblemen bij het kind (e.g., Fihrer, McMahon, & Taylor, 2009;
Josefsson & Sydsjo, 2007). Lokale voorzieningen zoals huisartsen of consultatiebureaus
zouden hier een signalerende rol in kunnen hebben. Vervolgonderzoek zal van belang zijn om
te onderzoeken op welke manier optimale schakels met de bovengenoemde preventieve
interventies gerealiseerd kunnen worden.

2.

De relevantie van de sensitiviteit van de moeder
De bevindingen die werden gerapporteerd in deze dissertatie hebben twee belangrijke

conclusies opgeleverd met betrekking tot de belangrijkste component in het theoretisch model
dat ten grondslag ligt aan de moeder-baby interventie, namelijk de sensitiviteit van de moeder.
Ten eerste hebben de meta-analytische resultaten in hoofdstuk 2 laten zien dat er
verbeteringen in de sensitiviteit van depressieve moeders gerealiseerd kunnen worden door
middel van preventieve interventies. Het moet hierbij gezegd worden dat het hier om directe
verbeteringen na de interventie gaat in plaats van verbeteringen op de lange termijn. Het
aantal studies die een follow-up meting op de lange termijn had gedaan was te klein om een
meta-analyse op uit te voeren. De vraag blijft daarom overeind welk soort interventie op de
lange termijn effectief (of ineffectief) is in het verbeteren van de sensitiviteit van depressieve
moeders.
Ten tweede, statistische bestudering van ons theoretisch model heeft bevestigd dat de
sensitiviteit van de moeder in de babyperiode belangrijk is in het voorspellen van meerdere
ontwikkelingsuitkomsten van het kind in de vroege basisschoolperiode (hoofdstuk 3). Dit
resultaat suggereert dat het verbeteren van de sensitiviteit van depressieve moeders in de
babyperiode inderdaad een belangrijke mogelijkheid voor preventie biedt om een gezonde
ontwikkeling van het kind te bevorderen, waarin vroege interventie wenselijk is. Sommige
studies suggereren echter dat het niet sec het sensitieve gedrag van de moeder in de
babyperiode is, maar meer de consistentie van voldoende niveaus van sensitiviteit door heel
de kindertijd, wat gerelateerd is aan een optimale ontwikkeling van het kind (Beckwith,
Rodning, & Cohen, 1992; Bradley, Caldwell, & Rock, 1988; Landry, Smith, Swank, Assel, &
Vellet, 2001). Dit is een notie die met name relevant kan zijn in gezinnen waarbij de moeder
een PPD heeft gehad, aangezien onze bevindingen in hoofdstuk 3 hebben laten zien dat de
verbetering in de sensitiviteit van moeders als resultaat van de vroege interventie niet
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voortduurde tot in de vroege basisschoolperiode. De potentiële relevantie van de consistentie
van de sensitiviteit van de moeder pleit voor gecontinueerde interventie na de babyperiode om
de sensitiviteit te verbeteren. Vervolgstudies zouden deze consistentie van de sensitiviteit van
depressieve moeders en de relatie met de uitkomsten van het kind kunnen bestuderen.
De vraag omtrent de relevantie van een consistente sensitiviteit van de moeder voor de
ontwikkeling van het kind is gerelateerd aan de vraag wat de optimale timing is van
interventies gericht op het verbeteren van de sensitiviteit van moeders. De resultaten van de
eerdergenoemde studie van Landry en collega’s (2008) over de optimale timing van een
opvoedinterventie voor gezinnen met een laag inkomen hebben laten zien dat de interventie in
de babyperiode voldoende was om de warmte en koestering van de moeder naar het kind te
bevorderen. Echter, voor de bevordering of vermindering van meer complex gedrag van de
moeder waarbij het nauwkeurig volgen van het kind vereist is, namelijk de contingente
responsiviteit en de intrusiviteit (het storend gedrag) van de moeder, waren er interventies
nodig in zowel de baby- als de kleuterperiode om optimale resultaten te behalen.

3.

Implicaties voor de praktijk: de lange termijn effecten van PPD
Onze resultaten benadrukken dat depressiviteit bij moeders in het eerste levensjaar van

het kind een afzonderlijke relatie heeft met de kinduitkomsten in de vroege
basisschoolperiode die niet kan worden verklaard door gerelateerde risicofactoren. Kinderen
van moeders die depressief waren in de postpartum periode hadden een hoger risico op
minder gunstige uitkomsten op vroege basisschoolleeftijd: ze waren minder veerkrachtig,
minder sociaal competent, minder aangepast aan de schoolsituatie en hadden de neiging om
meer vermijdend te zijn in de interactie met hun moeders dan kinderen uit de controlegroep
(een representatieve steekproef uit de Nederlandse bevolking). Bovendien hadden de dochters
van moeders die een PPD hebben gehad gemiddeld lagere verbale vaardigheden en,
verrassend, minder externaliserende problemen dan de meisjes in de controlegroep.
Een belangrijke vraag voor ontwikkelingspsychopathologie is of alle kinderen van
depressieve moeders evenveel risico lopen of dat bepaalde additionele risicofactoren de kans
op ontwikkelingsproblemen vergroten. Meerdere studies hebben bewijs gevonden voor een
accumulerend negatief effect van meerdere risicofactoren op de uitkomsten bij het kind
(Appleyard, Egeland, Van Dulmen, & Sroufe, 2005; Bayer, Hiscock, Ukoumunne, Price, &
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Wake, 2008; Forehand, Biggar, & Kotchick, 1998; Gassman-Pines & Yoshikawa, 2006). In
deze dissertatie hebben we de volgende risicofactoren, die gerelateerd waren aan een PPD,
onderzocht als potentiële moderatoren: het opleidingsniveau van moeder, de aanwezigheid
van partner conflict, het gescheiden zijn van of niet meer samen zijn met de biologische vader
en stressvolle levensgebeurtenissen. Onze resultaten wezen uit dat de aanwezigheid van deze
risicofactoren geen extra risico was voor ongunstige uitkomsten bij de kinderen van moeders
die een PPD hebben gehad. Dit ontbreken van modererende effecten kan gerelateerd zijn aan
een tekort aan statistische power in onze PPD steekproef wat het moeilijker gemaakt kan
hebben om verschillen tussen subgroepen te detecteren, of aan de selectieve uitval van de
moeders en kinderen met de meest ongunstige profielen uit de PPD steekproef gebruikt in
hoofdstuk 4 van deze dissertatie. In onze studie varieerden de uitkomsten van kinderen van
moeders die een PPD hebben gehad echter aanzienlijk, wat indiceert dat sommige van deze
kinderen geen nadeligere uitkomsten hadden. Deze variatie in kinduitkomsten benadrukt dat
het belangrijk is om naar moderatoren te zoeken die positieve dan wel negatieve uitkomsten
in kinderen van PPD moeders voorspellen. Vervolgonderzoek zou kunnen bestuderen of een
risicoberekeningsinstrument speciaal ontwikkeld voor kinderen van depressieve moeders zou
kunnen helpen om de ontwikkelingsuitkomsten van deze kinderen te voorspellen en gebruikt
zou kunnen worden als screeningsinstrument bij het aanbieden van preventieve interventies.
Er is meer onderzoek nodig met betrekking tot risicoberekening om de kinderen van moeders
die depressief waren in de postpartum periode te blijven volgen na de vroege interventie en
eventuele extra ondersteuning te bieden in de jaren na de interventie aangepast aan de
gezinsomstandigheden.
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opleidingsniveau van de moeder bijvoorbeeld algemene risicofactoren voor de ontwikkeling
van het kind, wat suggereert dat intensievere interventies of interventies gericht op
stressreductie nodig zouden kunnen zijn in de gezinnen waarbij deze risicofactoren aanwezig
zijn.
Desondanks dat onze studie meerdere verschillen heeft gevonden tussen kinderen van
moeders die een PPD hebben gehad en kinderen uit de controlegroep hadden de meeste
kinderen in de PPD groep geen scores in de klinische range van de vragenlijsten (bv. CBCL
en TRF). Dit kan impliceren dat de meeste kinderen van moeders die een PPD hebben gehad
ook niet in behandeling waren voor psychologische problemen in de vroege
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basisschoolperiode. De ongunstigere ontwikkelingsuitkomsten die zijn gevonden bij de
kinderen in de PPD groep zouden echter mogelijk voorlopers kunnen zijn van psychologische
stoornissen op latere leeftijd. Een alternatieve verklaring voor onze bevinding dat de
meerderheid van de kinderen van moeders die een PPD hebben gehad geen klinische scores
lieten zien zou de invloed van de uitval kunnen zijn. De gezinnen die uitgevallen zijn uit de
PPD groep (die werd gebruikt in hoofdstuk 4 en 5) hadden de meest nadelige profielen.
Daarom zou het niveau van ongunstige uitkomsten bij kinderen van moeders die postpartum
depressief waren in feite hoger kunnen liggen.

4.

Beperkingen van het onderzoek en uitdagingen in de toekomst
In de discussiesecties van hoofdstuk 2 tot en met 5 zijn verschillende beperkingen

genoemd. In deze laatste slotopmerking zullen drie van de belangrijkste beperkingen worden
uitgelicht, namelijk de kleine steekproefgrootte van kinderen van moeders die een PPD
hebben gehad, de aanwezigheid van selectieve uitval in de steekproef gebruikt in hoofdstuk 3
en de afwezigheid van het bestuderen van de rol van de vader.
De eerste belangrijke beperking in onze empirische studies was het beperkte aantal
moeders en kinderen in de PPD steekproef. De resultaten in hoofdstuk 3 tot en met 5 zullen
daarom met voorzichtigheid moeten worden geïnterpreteerd. Grootschaligere studies zijn
vereist om onze bevindingen te bevestigen of te verwerpen om meer robuuste conclusies te
kunnen trekken. Het werven en behouden van deelnemers in longitudinaal onderzoek is echter
geen makkelijke taak, vooral wanneer het moeders betreft met (een geschiedenis van)
psychische problemen. Hier kunnen meerdere redenen aan ten grondslag liggen. Ten eerste,
de mentale ziekte van de moeders kan mogelijk hun motivatie verminderen om deel te nemen
aan een onderzoeksproject. Depressieve moeders hebben bijvoorbeeld vaak een verminderde
interesse in activiteiten; laat staan dat ze zin hebben om energie te investeren in deelname aan
een studie. Het is daarom belangrijk om deelname zo laagdrempelig en belonend mogelijk te
maken voor de moeders. Dit omvat bijvoorbeeld het doen van onderzoeksbezoeken bij hun
thuis in plaats van in het lab, het minimaliseren van de energie die moeders moeten besteden
aan het invullen van vragenlijsten en het geven van een financiële beloning of een kostbaar
geschenk zoals videomateriaal van het kind. Een tweede reden waarom het moeilijk is om
genoeg deelnemers aan te trekken in studiedesigns met personen met psychische problemen is
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dat onderzoekers vaak afhankelijk zijn van de tijd en motivatie die hulpverleners, die direct
werken met de personen met psychische problemen, bereid zijn te investeren in de werving.
Een nationaal onderzoeksbeleid waarin zowel de onderzoeksinstellingen (zoals de
universiteiten) als de praktijkinstellingen (zoals de GGz-instellingen) verantwoordelijk
worden geacht voor het bijdragen aan de wetenschappelijke kennis omtrent geestelijke
gezondheid zou het aantal deelnemers kunnen vergroten.
Een tweede belangrijke beperking van ons onderzoek heeft betrekking op een andere
belangrijke uitdaging in longitudinale studies, namelijk het probleem van selectieve uitval. De
selectieve uitval in onze steekproef zorgde ervoor dat het moeilijk was om bewijs voor de
lange termijn effecten van de interventie vast te stellen. Onze bevindingen onderstrepen
daarom de relevantie van het voorkomen van uitval en nog belangrijker het voorkomen van
selectieve uitval uit de studiecondities. Alhoewel er enige literatuur beschikbaar is met
betrekking tot methoden om uitval over tijd in het algemeen te voorkomen (e.g., Coen,
Patrick, & Shern, 1996; Ribisl et al., 1996), die ook zijn gebruikt in deze studie, is de
literatuur omtrent preventie van selectieve uitval schaars. De eerste stap in het ontwikkelen
van methoden om selectieve uitval te voorkomen is het vergaren van meer kennis over de
onderscheidende kenmerken van deelnemers die de experimentele conditie hebben ontvangen
en de deelnemers die de controleconditie hebben ontvangen. In onze studie hadden de
moeders in de controlegroep die zijn uitgevallen minder gunstige demografische kenmerken
en een grotere achteruitgang in sensitiviteit tijdens de studie dan de ‘blijvers’ in de
controlegroep, terwijl de moeders in de experimentele groep die zijn uitgevallen juist de
moeders waren met de meest gunstige demografische kenmerken en de grootste vooruitgang
in sensitiviteit ten opzichte van de ‘blijvers’ in de experimentele groep. Een mogelijke
verklaring waarom controle-moeders die het meeste achteruitgingen en interventie-moeders
die het meeste vooruitgingen tijdens de studie zijn uitgevallen zou kunnen zijn dat de moeders
een andere attributiestijl gebruikten met betrekking tot hun voor- of achteruitgang. Wanneer
dingen minder goed gaan, zijn personen mogelijk geneigd om dit toe te schrijven aan een
externe oorzaak, in dit geval bijvoorbeeld de minimale interventie in de controleconditie.
Echter, wanneer dingen beter gaan, zijn personen wellicht geneigd om dit toe te schrijven aan
een interne oorzaak in zichzelf en dit los te zien van de interventie die ze hebben gekregen.
Dit kan ertoe hebben geleid dat de uitvallers in de experimentele groep zich niet meer
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verbonden voelde bij de ‘depressieve’ onderzoeksgroep. Meer onderzoek in de factoren die
ten grondslag liggen aan de uitval in interventiestudies met depressieve moeders is nodig om
de ontwikkeling van strategieën te leiden om zowel interventie- als controle-moeders in
longitudinale studies te houden.
De derde belangrijke beperking van ons onderzoek was dat de rol van de vader niet
onderzocht is (naast het gegeven of de vader wel of niet in hetzelfde huishouden leefde als het
kind). Kenmerken zoals de mentale gezondheid van de vader, zijn betrokkenheid in de
opvoeding en de hechtingsrelatie van het kind met de vader kunnen zowel een risicofactor als
een beschermende factor zijn voor de ontwikkelingsuitkomsten van kinderen (e.g., Mezulis,
Hyde, & Clark, 2004). Een recente meta-analyse heeft bijvoorbeeld laten zien dat 10% van de
vaders een depressie ontwikkeld tijdens de pre- of postpartum periode (Paulson & Bazemore,
2010). Bovendien bleek uit dezelfde meta-analyse dat de depressie bij de vader in deze
perioden in redelijke mate gerelateerd was aan de depressie bij de moeder, wat impliceert dat
een aantal baby’s wordt blootgesteld aan depressiviteit bij beide ouders op hetzelfde moment.
Onderzoek met betrekking tot de effecten van een pre- of postpartum depressie bij vaders is
beperkt, maar de studies die zijn uitgevoerd laten een afzonderlijk effect zien van de depressie
bij de vader in het voorspellen van ongunstige baby- en kinduitkomsten terwijl er
gecontroleerd werd voor de depressie bij de moeder (e.g., Ramchandani et al., 2008; Van den
Berg et al., 2009). Dit geeft aan dat de aandacht van onderzoekers in het bestuderen van de
ontwikkeling van psychopathologie bij kinderen niet alleen gefocust zou moeten zijn op
depressiviteit bij de moeder, maar ook bij de vader.
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Je bent een bijzonder mens.
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