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Statistically, women, particularly pregnant women and new mothers, are at heightened risk
for depression. The present review describes the current state of the research linking maternal
depressed mood and children’s cognitive and language development. Exposure to maternal
depressive symptoms, whether during the prenatal period, postpartum period, or chronically,
has been found to increase children’s risk for later cognitive and language difficulties. The
present review considers both the timing of maternal depression and the chronicity of moth-
ers’ depression on children’s risk for cognitive and language delays. Infancy is frequently
identified as a sensitive period in which environmental stimulation has the potential to sub-
stantially influence children’s cognitive and language development. However, children’s ex-
posure to chronic maternal depression seems to be associated with more problematic out-
comes for children, perhaps because depression interferes with mothers’ ability to respond
sensitively and consistently over time. Consistent with this expectation, interventions target-
ing parenting practices of depressed mothers have been found to increase children’s cognitive
competence during early childhood. The current review provides a synthesis of the current
state of the field regarding the association between maternal depression and children’s cog-
nitive and language development during early childhood.

KEY WORDS: maternal depression; cognitive development; language; early childhood; responsive
parenting; prevention.

Despite cultural representations of motherhood
as a joyous experience, pregnancy and childbirth are
increasingly identified as risk factors for depression
and depressive symptoms. Such findings are alarming
given that clinically significant episodes of depression
have been linked to increased risk for experiencing
subsequent depressive episodes (Philipps & O’Hara,
1991) and children of depressed mothers’ are at
increased risk for internalizing or externalizing
problems (e.g., Downey & Coyne, 1990; Goodman
& Gotlib, 1999). Comparatively, little empirical
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research has specifically focused on examining the
implications of mothers’ depression for children’s
emerging cognitive and language competencies
during early childhood.

Current theory and research concerning the im-
pact of the timing of maternal depression (i.e., prena-
tal, postpartum, vs. chronic depression) on children’s
cognitive and language development during the in-
fant and toddler years will be reviewed. The early
years of life are selected because these years are most
frequently identified as a point of entry on a pathway
of increasing risk for later cognitive and language
difficulties. The review first discusses the different
ways depression has been operationalized. Next,
the review will clarify differences in implications
of maternal depression on the basis of the timing
of the depressive symptoms (i.e., prenatal, postpar-
tum, and chronic depression). Next, key mediators
and moderators needing greater empirical attention
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will be discussed. Finally, progress in prevention and
intervention for depressed mothers and their young
children as well as implications for future research
will be described.

PRENATAL, POSTPARTUM, AND CHRONIC
DEPRESSION: OPERATIONAL
DISTINCTIONS

Depressed mood has been defined as feel-
ings of sadness, hopelessness, and/or discouragement
(American Psychiatric Association, 2000). Both cat-
egorical and continuous approaches to the measure-
ment of depression are used in empirical research.
Categorical approaches often specifically assess the
presence of major depressive disorder (MDD) in
mothers, requiring the presence of at least one ma-
jor depressive episode occurring in the absence of
psychotic symptoms and/or a history of manic symp-
toms (American Psychiatric Association, 2000). Dur-
ing adulthood, MDD is almost twice as prevalent
in women as men (Kessler et al., 1994). One quar-
ter to one third of women are expected to experi-
ence an episode of major depression at some point
in their lives (Kendler & Prescott, 1999). Major de-
pression may appear at any age, but on average,
first depressive episodes occur during the mid-20s
(American Psychiatric Association, 2000), making
the diagnosis particularly likely during childbearing
years.

In contrast, continuous approaches consider
variations in subclinical levels of symptoms of
depression occurring during a specified period
of time. Subclinical depressive symptomology, in
contrast to MDD, includes depressive symptoms that
do not meet criteria for a clinical diagnosis. Despite
lack of diagnosis, elevated depressive symptoms
on their own carry functional significance because
subclinical levels of depressive symptoms have been
linked to considerable social impairment (West
& Newman, 2003) and increased risk for major
depressive disorder and other mental diagnoses
(Kessler, Zhao, Blazer, & Swartz, 1997). Even
when depressive symptoms are below threshold
for a clinical diagnosis, women are at greater risk
than men for experiencing them (Kessler et al.,
1997).

As both clinical and subclinical levels of
depressive symptomology are associated with social
impairment, studies using both categorical and
continuous approaches are included in this review.

Both clinical and subclinical depressed mood may
adversely affect pregnant women’s and new moth-
ers’ physical health and behavior, which creates the
potential for contributing to cognitive and language
deficits in the offspring via a wide array of physiolog-
ical and environmental mechanisms. The form and
severity of child cognitive/language deficits may vary
depending on whether depressive symptoms appear
during pregnancy, after pregnancy, or throughout
early childhood. The subsequent sections will
consider the consequences of mothers’ experiences
of depression during the prenatal and postpartum
periods as well as chronically on children’s emerging
cognitive and language development.

PRENATAL DEPRESSION AND CHILDREN’S
COGNITIVE AND LANGUAGE
DEVELOPMENT

Recent empirical evidence suggests that approx-
imately 20% of pregnant women experience clin-
ically significant symptoms of depression (Marcus,
Flynn, Blow, & Barry, 2003). Although prenatal de-
pressive symptoms may occur during any trimester,
increases in depressive symptoms seem to be most
likely between 18 and 32 weeks of pregnancy, or dur-
ing mothers’ second trimester (Evans, Heron, Fran-
comb, Oke, & Golding, 2001). Interestingly, women
early their pregnancy (median gestational week 15 or
less) experience rates of clinically significant depres-
sive symptoms similar to those in the general pub-
lic ( ∼ 8%; Rubertsson, Waldenström, & Wickberg,
2003). For many women, then, pregnancy is not a
period filled with excited anticipation of the coming
child.

The lack of joy surrounding pregnancy need not
be surprising given that approximately 50% of births
in the United States are unplanned (Henshaw, 1998).
Moreover, not all expectant mothers have adequate
social support and financial resources necessary to
carry and raise a child. Depressive symptoms during
pregnancy are particularly likely in women who are
African American or Hispanic, teenagers, or unmar-
ried (Halbreich, 2004). Even women for whom the
pregnancy was intentional and who have sufficient
support and resources may become overwhelmed
emotionally by the physical changes brought on
by pregnancy. For instance, women experiencing
morning sickness during the first trimester have
been found to report greater levels of depressed
mood (Abraham, Taylor, & Conti, 2001; Chou, Lin,
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Cooney, Walker, & Riggs, 2003). Concerns about
eating and weight gain are common among pregnant
women (Abraham et al., 2001) and women who ex-
press more anxiety about changes to their bodies
seem to be at greater risk for depressive symptoms
(Walker, Timmerman, Kim, & Sterling, 2002). Expe-
riencing depressive symptoms during pregnancy may
indirectly affect cognitive and language development
during childhood by affecting fetal development.

Women experiencing increases in depressive
symptoms during pregnancy have been found to
seek less prenatal care (Miller, 1992), gain less
weight (Walker, Cooney, & Riggs, 1999), use more
drugs and alcohol, smoke more cigarettes, and feel
more stressed (Zuckerman, Amaro, Bauchner, &
Cabral, 1989) than mothers experiencing little to no
depression during pregnancy. Increased substance
use and stress has been found to increase risk for
premature birth and low birth weight (Orr & Miller,
1995; Singer et al., 1999). In addition to affecting
mothers’ health-related behaviors during pregnancy,
variations in hormonal production associated
with maternal stress and depression may increase
children’s risk for cognitive and language delays by
impacting fetal growth rates and fetal development
of biological systems related to attention.

Specifically, both the experiences of depression
and stress during pregnancy have been shown to
affect the quantity of maternal cortisol released in
the bloodstream (Diego et al., 2004; Harris et al.,
2000). Cortisol production increases during times
of stress (Nelson, 1995) and elevated cortisol also
is common among depressed individuals (Carroll,
1980; Ktiouet, 1984). Elevated maternal cortisol lev-
els during pregnancy are concerning in that higher
levels of cortisol have been linked to slower fe-
tal growth (Gitau, Cameron, Fisk, & Glover, 1998;
Trainer, 2002) and premature birth (de Weerth, van
Hees, & Buitelaar, 2003). Birth weight has been pos-
itively associated with a variety of later cognitive and
language test scores (Jelliffe-Pawlowski & Hansen,
2004; Lawlor, Bor, O’Callaghan, Williams, & Naj-
man, 2005; Shenkin, Starr, & Deary, 2004), with chil-
dren of low birth weight experiencing more cognitive
and language delays.

Perhaps more alarming, the level of mater-
nal cortisol to which fetuses are exposed dur-
ing pregnancy may affect the development of the
hypothalamic–pituitary–adrenal (HPA) axis, or the
system responsible for modulating cortisol. Mater-
nal cortisol levels have been positively correlated
with fetal and infant cortisol levels (Field et al.,

2004; Gitau et al., 1998; Lundy et al., 1999), sug-
gesting effects on HPA axis functioning. The HPA
axis serves a critical function of mobilizing an in-
dividual’s resources to prepare for impending chal-
lenges. Once challenges are met, the HPA axis down-
regulates cortisol via a negative feedback loop (Nel-
son, 1995; de Kloet, Oitzl, & Joels, 1999; Erickson,
Drevets, & Schulkin, 2003). Increases in cortisol,
then, are not necessarily maladaptive; however, el-
evated cortisol levels that do not match the stress
needs of a given situation reflects maladaptive HPA
functioning.

Scientists have argued that maternal stress, de-
pression, and/or anxiety during pregnancy may result
in programming effects on the HPA axis (O’Connor,
Heron, Golding, Glover, & the ALSPAC Study
Team, 2003). In other words, depression during preg-
nancy may program the developing fetal HPA axis
to be more reactive to stress, resulting in children
becoming more easily over-aroused across a variety
of nonthreatening situations, including learning situ-
ations. Chronic and more frequent HPA activation
may interfere with children’s development of learn-
ing and memory consolidation as well as executive
functioning by interfering with the critical synaptic
process of long-term potentiation (Blair, Granger,
& Peters Razza, 2005). In addition, frequent HPA
activation may interfere with children’s attempts
to retrieve previously encoded information to ef-
fectively exhibit learning (Quas, Bauer, & Boyce,
2004).

To summarize, mothers’ physical and emotional
health during pregnancy may indirectly affect chil-
dren’s risk for later cognitive difficulties by affecting
the fetus’s physiological development. Specifically,
sustained feelings of stress and depression during
pregnancy not only undermine mothers’ physical
health care behavior but also may compromise
the developing HPA axis by making the axis more
sensitive to environmental stressors. An over reac-
tive HPA axis interferes with children’s emerging
cognitive skills by making children more reactive
to stressful situations, less able to focus and sustain
attention, and less able to perform complex cognitive
tasks (e.g., executive functioning deficits). A reactive
and demanding infant may pose challenges that
continue to exceed mothers’ capabilities. Mothers
who do not experience prenatal depression may have
children with a less sensitive HPA axis; however,
postpartum depression may introduce a unique
set of factors which affect children’s cognitive
growth.
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POSTPARTUM DEPRESSION:
IMPLICATIONS FOR INFANTS’ EMERGING
COGNITIVE AND LANGUAGE SKILLS

A number of mothers either continue to ex-
perience depressive symptoms following childbirth
or experience their first bout of depression during
the postpartum period. The postpartum mood syn-
dromes currently recognized by professionals, but
not appearing in official classification schemes, in-
clude postpartum blues, postpartum depression, and
postpartum psychosis. Postpartum blues involves a
mild emotional disturbance appearing in the first
week following childbirth. This syndrome lasts from
a few hours to 10 days and typically includes cry-
ing, confusion, mood lability, anxiety, and depressed
mood (Kennerley & Gath, 1989a; O’Hara, Schlecte,
Lewis, & Wright, 1991; Payne, 2003). Postpartum
blues have been reported to occur in 20–80% of new
mothers (O’Hara, Zekoski, Philipps, & Wright, 1990;
Payne, 2003; Stein, Marsh, & Morton, 1981), mak-
ing postpartum blues the most common and least
severe postnatal depressive syndrome. Postpartum
blues may be rooted in biological factors unique to
the childbirth experience, especially the abrupt drop
in levels of circulating hormones following delivery
(Payne, 2003).

Women across various economic and cul-
tural backgrounds seem to be equally affected
by postpartum blues (Seyfried & Marcus, 2003).
Women experiencing postpartum blues seem to
be somewhat more likely to have poor family or
marital relations and to have experienced mood
disturbances before or during pregnancy (Ballinger,
Kay, Naylor, & Smith, 1982; Cutrona, 1983; Handley,
Dunn, Waldron, & Baker, 1980; Kennerley & Gath,
1989b; Nott, Franklin, Armitage, & Gelder, 1976).
Currently, no available evidence links postpartum
blues to adverse effects on children and the condition
on its own will not be discussed further.4

Women who experience postpartum blues may
be at increased risk for developing a more serious
condition of postpartum depression. As many as
20% of women with postpartum blues develop the
more serious condition of postpartum depression

4Postpartum psychosis is a syndrome that involves delusions, hal-
lucinations, and gross functional impairment (Brockington et al.,
1981) and symptoms are often consistent with a bipolar disorder
(Benvenuti et al., 1992; Kendell, Chalmers, & Platz, 1987). Post-
partum psychosis rarely occurs (1–2 cases per 1000 births; Kendell
et al., 1987; Kumar, 1994) and the duration tends to be temporary.

(Campbell & Cohn, 1991; Josefsson, Berg, Nordin,
& Sydsjo, 2001; O’Hara et al., 1991; Robinson &
Stewart, 1986). Postpartum depression reflects a
nonpsychotic depressive episode beginning in or
lasting into the postnatal period (O’Hara, Neunaber,
& Zekoski, 1984; Cox, Murray, & Chapman, 1993).
The symptoms of postpartum depression match
those of a major depressive episode and include
sadness, loss of interest in previously pleasurable
activities, sleep disturbance, loss of energy, weight
changes, concentration problems, agitation, feelings
of worthlessness or guilt, or thoughts of suicide (Clay
& Seehusen, 2004). Like postpartum blues, postpar-
tum depression seems to be related to the hormonal
changes associated with childbirth (Payne, 2003).
In contrast to postpartum blues, however, women
experiencing postpartum depression may be at
greater risk for later episodes of depression (Philipps
& O’Hara, 1991). That is, women at greatest risk
for postpartum depression tend to have a history of
psychiatric problems, are more likely to have experi-
enced depressed mood during pregnancy and marital
discord, and have fewer sources of social support (Da
Costa, Larouche, Dritsa, & Brender, 2000; Honey,
Bennett, & Morgan, 2003; Seyfried & Marcus, 2003).

Mothers who experience postpartum depression
may influence infants’ emerging cognitive and lan-
guage skills. Physiological and social factors seem to
distinguish infants of mothers suffering from post-
partum depression. Physiologically, infants of de-
pressed mothers have been found to exhibit lower
vagal tone (Field, 1995) and less left frontal electrical
brain activation (Dawson et al., 2003). Socially, de-
pressed mothers seem to be more irritable and less
responsive to their developing infants’ needs (e.g.,
NICHD Early Child Care Research Network, 1999).
The role of physiological and social risk factors asso-
ciated with postpartum depression on emerging cog-
nitive and language competence will be subsequently
described.

Infant Physiological Correlates of Postpartum
Maternal Depression

Newborn infants of depressed mothers seem to
have distinct biological response patterns. Character-
istically, newborn infants of depressed mothers have
been observed to exhibit lower cardiac vagal tone
than newborns of comparison mothers (Field, 1995).
Infants typically exhibit an increase in vagal tone be-
tween 3 and 6 months, a pattern not observed in
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infants of depressed mothers (Field, 1995). In ad-
dition to maintaining slowed heart rate, the vagus
nerve activates facial expressions and vocalization.
Six-month-old infants with reduced vagal tone have
been found to be less facially and vocally expressive
(Field, 1995, 2002), a situation that may interfere with
mothers’ abilities to accurately interpret and respond
to their infants’ needs. Relevant to cognitive and lan-
guage development, vagal regulation has been shown
to support infant information processing (Bornstein
& Suess, 2000) and to predict toddlers’ language
scores (Suess & Bornstein, 2000). Physiological self-
regulation in the form of vagal tone may facilitate in-
fants’ abilities to manage internal arousal in order to
adequately attend to and extract environmental in-
formation (Bornstein & Suess, 2000). Although more
research is needed in this area, vagal tone deficits
found in infants of depressed mothers may partially
contribute to impaired maternal responsiveness and
indirectly affect children’s developing cognitive and
language abilities.

Maternal depression also may affect infants’
electrical brain activity as measured using the elec-
troencephalogram (EEG). Recent EEG research
has linked electrical frontal brain activity in the right
and left hemispheres to meaningful behavioral and
emotional patterns. Left frontal electrical activity
is generally associated with approach and positive
emotionality, whereas activity in the right frontal
hemisphere appears related to withdrawal and neg-
ative emotionality (Field, Fox, Pickens, & Nawrocki,
1995; Jones, Field, & Davalos, 2000). Typically,
infants exhibit greater left than right frontal brain
activity (Dawson et al., 1999). Infants and toddlers
of depressed mothers have been found to exhibit less
left frontal electrical brain activation and more right
frontal activation than children of nondepressed
mothers (Dawson et al., 2003; Dawson, Frey,
Panagiotides, Osterling, & Hessl, 1997; Dawson
et al., 1999; Dawson, Panagiotides, Grofer Klinger, &
Hill, 1992; Field et al., 1995; Jones, Field, Fox, Lundy,
& Davalos, 1997). These EEG asymmetries suggest
a tendency to favor withdrawal over approach be-
haviors and negative affect over positive emotions.
Tendencies towards withdrawal and negative affect
are significant for cognitive and language develop-
ment because negative emotional states likely disrupt
infants’ readiness to process and respond to external
stimuli (Dawson et al., 1992). In other words, infants
of depressed mothers may be less likely to approach
and process novel objects and situations and, thus,
benefit less from early learning opportunities.

Taken together, the vagal tone and electri-
cal brain activity of newborn infants of depressed
mothers suggest a reduced ability to learn from
and act on their environment. These physiological
differences also are associated with reduced self-
regulation, emotional expression, and approach be-
haviors as well as more unpredictable and unpleasant
infant behavior that may interfere with early mother–
infant interactions. Irritable and taxing behaviors dis-
played by infants of depressed mothers may serve to
intensify or maintain maternal depressed mood and
interfere with the emergence of coordinated parent–
infant interaction.

Social Correlates of Postpartum Depression

Recent empirical research points to the im-
portance of the quality of early social interac-
tions on children’s long-term cognitive development
(e.g., Kurstjens & Wolke, 2001; Murray, Hipwell, &
Hooper, 1996). The negative affect, irritability, and
social withdrawal associated with maternal depres-
sion may interfere with depressed mothers’ ability
to sensitively respond to the needs of their infants
(Kurstjens & Wolke, 2001; NICHD Early Child Care
Research Network, 1999). Characteristically, moth-
ers suffering from postpartum depression are less
contingent, less positive, and more negative during
interactions with their infants and have been found
to use too little or overly excessive levels of stim-
ulation (Campbell, Cohn, & Meyers, 1995; Cohn,
Campbell, Matias, & Hopkins, 1990; Cohn, Matias,
Tronick, Connell, & Lyons-Ruth, 1986; Cohn &
Tronick, 1989; Field, Healy, Goldstein, & Guthertz,
1990; Field et al., 1988). Such parenting behav-
iors may interfere with children’s emerging cogni-
tive skill in that mothers fail to teach children log-
ical consequences to behavior. In contrast, warm,
responsive, and contingent maternal behavior has
been positively associated with children’s emerging
cognitive and language competence (Bornstein &
Tamis-LeMonda, 1989; Hart & Risley, 1995; Landry,
Smith, Miller-Loncar, & Swank, 1997; Landry, Smith,
Swank, Assel, & Vellet, 2001; Murray & Hornbaker,
1997).

Infant feeding situations provide mothers with
opportunities for high levels of mutual mother and
infant engagement. Breastfeeding, in particular,
seems to be linked to better social and cognitive
outcomes for infants. Compared to nondepressed
mothers, depressed mothers have been found to
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breastfeed their infants significantly less frequently
(Campbell & Cohn, 1997; Field, 2002). Higher
levels of maternal depression during the days
following childbirth have been associated with
lower quantities of breast milk and a longer time
to initiate breastfeeding (Feldman & Eidelman,
2003). Breastfeeding has been found to enhance
children’s cognitive development, perhaps because
of nutritional benefits associated with breast milk or
increased opportunities for mother–infant interac-
tion (Feldman & Eidelman, 2003; Hay et al., 2001).
Despite potential concerns that the biochemistry
of depressed mothers’ breast milk may be altered
by their negative mood state (Hart et al., 2004)
the benefits of breastfeeding appear to outweigh
the risks. That is, Hay and colleagues (2001) found
that breastfeeding during infancy was associated
with greater cognitive competence as late as age 11,
independent of maternal depression.

Interestingly, low birth weight infants may
benefit from breastfeeding more than normal birth
weight infants (Andersen, Johnstone, & Remley,
1999). As discussed previously, prenatal maternal
depression has been found to elevate risk for low
birth weight. Depression continuing from pregnancy
to the postpartum period, then, may decrease the
likelihood of infant breastfeeding to the very infants
who may benefit most.

In summary, postpartum maternal depression
may adversely affect children’s cognitive and lan-
guage development in a number of ways. The most
consistent theme emerging from current literature
is that mothers experiencing postpartum depression
are less able to meet their infants’ emotional and
physical needs. Less responsive parenting during
infancy may affect neurological development and/or
fail to shape the environment so as to optimize
learning opportunities. Despite these compelling no-
tions, the literature on the link between postpartum
depression and children’s cognitive development
over time has been inconsistent, with some studies
reporting significant associations up to age 11 (e.g.,
Hay et al., 2001) and others reporting no association
between postpartum depression and later cognitive
competence by age 5 (e.g., Murray, Hipwell, Hooper,
Stein, & Cooper, 1996). Importantly, effects sizes
appear to be small for postpartum depression
and children’s cognitive development (Grace,
Evindar, & Stewart, 2003). Furthermore, postpartum
depression per se does not appear to predict
children’s cognitive performance in many studies,
yet chronicity and severity of maternal depression

appear to exert considerable influence (Grace et al.,
2003). This is not surprising given that recent evi-
dence indicates that responsive parenting across the
early childhood period enhances children’s cognitive
and language development (Cicchetti, Rogosch,
& Toth, 2000; Landry et al., 2001). Consequently,
children most at risk for cognitive and language
deficits are likely those of mothers exhibiting
depressed mood throughout their early childhood
years.

CHRONIC MATERNAL DEPRESSION:
CONSEQUENCES FOR CHILDREN’S
COGNITIVE AND LANGUAGE
COMPETENCE

The effects of depressed mood on parenting
may be particularly pronounced when mothers expe-
rience chronic depression (NICHD Early Child Care
Research Network, 1999; Petterson & Albers, 2001).
Chronic maternal depression, for the purposes of
this review, includes depression that persists beyond
the postpartum period. In the Campbell et al. (1995)
sample of 66 mothers depressed 2 months postpar-
tum, 20 still exhibited clinically significant depression
at a 6-month follow-up, 27 showed subclinical
symptoms, and 19 of the mothers’ depression had
remitted. Given that the majority of these women
experienced some degree of depressive symptomol-
ogy 6 months after giving birth, attention to the risk
factors for and potential consequences of chronic
maternal depression on mother–child interactions is
warranted.

Risk for chronic maternal depression seems to
be associated with specific postpregnancy factors.
Postpartum depression has been found to persist
longer among women whose hormone levels are
slower to return to prepregnancy levels (Wisner,
Perel, Peindl, & Hanusa, 2004). Adverse childbirth
experiences, including young maternal age at deliv-
ery, health complications for mother or baby, single
parent status, poor social support, and accompany-
ing marital, social, financial or health problems have
been shown to increase risk for lifetime depression
(Bernazzani & Bifulco, 2003). The hormonal varia-
tions in chronically depressed mothers suggest that
the experiences of mothers experiencing postpar-
tum depression likely apply to chronically depressed
mothers. Additionally, the lack of social, finan-
cial, and practical support may interfere with moth-
ers’ ability to parent in a sensitive and responsive
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manner. Consequently, mothers experiencing longer
lasting and re-occurring depressive experiences are
expected to experience substantially more difficulties
parenting than mothers with brief experiences with
depression.

Chronically depressed mothers may ex-
perience a greater depletion of energy to
cope with the everyday demands of parenting
than mothers experiencing a single depressive
episode (NICHD Early Child Care Research
Network, 1999). For example, prospective longi-
tudinal studies have noted the lowest initial and
overall levels of maternal sensitivity among women
reporting chronic depression (Campbell et al., 1995;
Frankel & Harmon, 1996; NICHD Early Child Care
Research Network, 1999). Importantly, mothers
whose depression had remitted by a 6-month
follow-up appear to interact with their children in a
manner comparable in sensitivity to nondepressed
mothers (Campbell et al., 1995), suggesting that the
depression per se may interfere with mothers’ ability
to respond sensitively to their infants. Chronically
depressed mothers also seem to exhibit a drop in
observed sensitivity from the time their children
are 15 months to 24 months of age, indicating the
potential for cumulative effects of depression on
parenting (NICHD Early Child Care Research Net-
work, 1999). A lack of maternal sensitivity during the
infancy and toddler periods is concerning. Maternal
sensitivity has been shown to account for differences
in school readiness and verbal comprehension among
children of never depressed, sometime depressed,
or chronically depressed mothers, and appears to
moderate group differences in expressive language
(NICHD Early Child Care Research Network,
1999).

In addition to general patterns of sensitive
parenting (e.g., global ratings of sensitivity), recent
evidence suggests that interactions between chron-
ically depressed mothers and infants and toddlers
differ qualitatively from interactions between nonde-
pressed mothers and their infants and toddlers. The
pattern of less sensitive and responsive parenting,
characteristic of chronically depressed mothers, may
represent a point of entry on to developmental path-
ways of risk for cognitive and language problems,
particularly when such parenting emerges during
infancy. The following sections will review the de-
velopmental significance of specific parenting styles
for children’s emerging cognitive and language de-
velopment during early childhood and beginning in
infancy.

NEWBORN PERIOD: BIRTH TO 3 MONTHS

Mothers’ ability to respond positively to their
newborns’ bouts of distress and to engage in recip-
rocal interactions may stimulate cognitive develop-
ment by motivating infants to learn to communicate.
For instance, the work of Feldman and colleagues
suggests that children’s cognitive and language de-
velopment during the newborn period is affected by
mothers’ use of (a) positive affect, (b) infant-directed
speech, and (c) affectionate touch (Feldman & Ei-
delman, 2003; Feldman, Eidelman, & Rotenberg,
2004; Feldman, Eidelman, Sirota, & Weller, 2002).
Depressed and nondepressed mothers’ interactions
seem to vary qualitatively across these domains, vari-
ations that may systematically influence children’s in-
terest in communication and learning about their en-
vironments.

Affect

Depressed and nondepressed mothers vary in
their levels of expressed negative affect. Specifically,
depressed mothers have been found to exhibit
negative affect more frequently than nondepressed
mothers do (Campbell, Cohn, Flanagan, Popper,
& Meyers, 1992; Hay, 1997; Field, 1995; Murray,
Fiori-Cowley, Hooper, & Cooper, 1996; Murray,
Kempton, Woolgar, & Hooper, 1993; Radke-
Yarrow, Nottelmann, Belmont, & Welsh, 1993).
Negative maternal affect seems to diminish infants’
motivation and interest in communicating and
increase infants’ distress and arousal (Field, 1995;
Gauvain, 2001). Moreover, frequent bouts of infant
distress seem to interfere with infants’ ability to
process information (Bugental, Blue, Cortez, Fleck,
& Rodriguez, 1992; Hay, 1997) and increase infants
likelihood of forgetting recent information (Fagen,
Ohr, Fleckenstein, & Ribner, 1985; Hay, 1997; Singer
& Fagen, 1992). Thus, infants of chronically de-
pressed mothers may be more vulnerable to learning
difficulties in part because the high levels of negative
maternal affect increases infants’ arousal to levels
that interfere with infants’ early learning efforts.

Verbal Communication

Depressed mothers seem to use infant-directed
speech less effectively than nondepressed moth-
ers. During interactions with infants, chronically
depressed mothers seem to be less facially and
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vocally expressive, to be more likely to speak with a
“flat” tone of voice (Breznitz, 2001; Field, 1995; Mar-
tinez et al., 1996; Puckering, 1989), and to use less
infant-directed speech (Bettes, 1988). Infant-directed
speech, often called “motherese” or “parentese,” dif-
fers from adult-directed speech in that parents use a
greatly exaggerated prosody (Kaplan, Bachorowski,
Smoski, & Hudenko, 2002). Infant-directed speech is
more effective in eliciting infant attention (Cooper
& Aslin, 1990). The combination of flat affect, less
animation, and a lack of infant-directed speech have
been linked to less associative learning among infants
of depressed mothers (Kaplan et al., 2002).

Although infants of depressed mothers may
experience less associative learning, they do not
lack the capacity to learn associatively. Specifically,
Kaplan and colleagues (2002) found that infants of
depressed mothers demonstrated more associative
learning when paired with a nondepressed mother,
but not when paired with their own or another
depressed mother. Importantly, the quality of
mothers’ speech directly affected learning. When
the pitch and tone of a depressed mother’s voice
lacks a sense of urgency or attentional focusing,
the influence of speech on learning is limited
(Kaplan, Bachorowski, Smoski, & Zinser, 2001;
Kaplan, Bachorowski, & Zarlengo-Strouse, 1999;
Kaplan et al., 2002). Infants of chronically depressed
mothers may experience learning difficulties in part
because of they are less exposed to the facilitative
components of infant-directed speech.

Physical Touch

Early touch has been shown to exert lasting
effects on cognitive development (Caulfield, 2000),
possibly because maternal touch stimulates cortical
growth and synaptic proliferation (Weiss, Wilson, &
Morrison, 2004). The newborn period is associated
with vast neural development. Although partially
affected by genetic factors, neural development is
shaped by environmental stimulation (Nelson, 2000;
Nelson & Bosquet, 2000; Weiss et al., 2004). Animal
studies demonstrate that more early tactile stimula-
tion is associated with larger cortical size and more
diffused patterns of neural connections (Greenough,
1990; Nudo, Milliken, Jenkins, & Merzenich, 1996).
Stimulating touch also may have the immediate con-
sequence of facilitating attention and readiness for
environmental engagement (Weiss et al., 2004), po-
tentially pulling infants into a state in which they are
particularly primed to learn.

The benefits of early tactile stimulation for
human infants have been investigated mainly for
preterm infants. Preterm infants receiving regular
massage in the neonatal intensive care unit are
more alert and responsive, and exhibit better motor
maturation (Scafidi & Field, 1996; Wheeden et al.,
1993). One year later, infants massaged as newborns
also display higher motor and cognitive test scores
(Field, Scafidi, & Schanberg, 1987). In contrast, de-
pressed mothers have been found to touch their in-
fants significantly less than nondepressed mothers;
when depressed mothers do touch their babies, this
touch tends to be less pleasant and more jarring
or harsh (Field, 1997). Thus, chronically depressed
mothers’ pattern of physical touch may indirectly af-
fect children’s later cognitive development by affect-
ing infants’ neural development and/or readiness for
learning.

MIDDLE INFANCY: 3 MONTHS TO 6 MONTHS

During their next 3 months of life, infants
become increasingly capable of sustained face-
to-face interactions. Infants’ cognitive skills are
enhanced when mothers use face-to-face exchanges
to model the give-and-take of social exchanges
(Feldman et al., 2004; Feldman & Greenbaum,
1997; Feldman, Greenbaum, Yirmiya, & Mayes,
1996). Importantly, mothers facilitate cognitive and
language advances by adapting and responding to
infants’ cues and inputs.

According to Vygotsky (1978), mothers (and
other experienced interaction partners) support
infants’ budding skills and help them to extend
skills into higher degrees of competence. For
instance, during this early infant period, infants
lack the ability to associate two events if the two
events occur too far apart from each other; infants
learn associations when mothers create contingent
interactions (Finkelstein & Ramey, 1977). Such
early mother–infant interactions teach infants
to expect predictable responses from others, or
begin to teach infants about the rhythms and
routines of human social interaction (Hay, 1997).
Inconsistent maternal responding, in contrast, fails
to provide infants with opportunities to perceive
order and predictability in their environment.
Uncoordinated, unresponsive, and noncontin-
gent maternal responses to infants’ cues tend to
characterize the interactional patterns between
depressed mothers and their infants (Hay,
1997).
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In addition to teaching children about the
reciprocal nature of interactions, coordinated and
synchronized parent–infant interactions seem to
encourage symbolic and representational thought.
That is, children’s ability to perceive order from
seemingly disordered, unrelated events is enhanced
by repetitive exposure to similar experiences
(Feldman & Greenbaum, 1997; Vygotsky, 1978).
The noncontingent interactional style observed
in depressed mothers may impede their infants’
development of symbolic thought.

LATE INFANCY: 6 MONTHS TO 12 MONTHS

Dramatic changes in children’s ability to com-
municate occur during the second half of infants’ first
year of life. During this developmental period, in-
fants begin looking toward the locations attended to
by adults, mimic adult actions with objects, and begin
to active direct adult attention to objects (Carpenter,
Nagell, & Tomasello, 1998; Gauvain, 2001). Infants’
nascent abilities for sharing attention and social ref-
erencing allow their exploration of novel objects to
become interactive exercises. When mothers engage
in joint manipulation of objects with their infants,
mothers support exploratory skills and enhance cog-
nitive development (Feldman, et al., 2004; Feldman,
Weller, Sirota, & Eidelman, 2002; Kopp & Vaughn,
1982).

Joint attention, or mothers’ abilities to coordi-
nate perspectives and actions with children (Bruner,
1975), seems to enhance children’s language devel-
opment (Baldwin, 1995; Carpenter et al., 1998; Gold-
smith & Rogoff, 1997; Mundy, Fox, & Card, 2003).
Depressed mothers experience more difficulty es-
tablishing and maintaining joint attention and pro-
viding contingent responses to their children’s be-
haviors (Goldsmith & Rogoff, 1997; Henderson &
Jennings, 2003; Jameson, Gelfand, Kulcsar, & Teti,
1997). Characteristically, depressed mothers engage
in less coordinated joint attention and maintain less
awareness of their children while a competing focus
of attention is present than nondepressed mothers
(Goldsmith & Rogoff, 1997; Henderson & Jennings,
2003). As a result, less feedback or reinforcement is
provided for infants’ behaviors, like exploration and
manipulation of objects as well as eventual attempts
at speaking. When depression is chronic in duration,
the lack of coordinated, synchronized mother–child
interactions results in a number of missed opportuni-
ties for mothers to shape and promote child learning.

TODDLERHOOD: THE SECOND AND THIRD
YEARS

The beginning of children’s second year of life
is associated with increases in symbolic thought
via words, gestures, and early symbolic or pre-
tend play (Feldman et al., 2004). Children’s in-
creased ability to communicate encourages a new
repertoire of mother–child interactional activities,
like pretend play and shared book reading. Both
pretend play and shared book reading provide
mothers with opportunities to stretch children’s cog-
nitive abilities. Mothers’ own depression may inter-
fere with their ability to use play and reading oppor-
tunities to extend children’s cognitive and language
skills.

Play Practices

Important developmental changes in infants’
play activities occur during their second year of
life. During this period, young children shift from
relying heavily on functional play to simple symbolic
play (Feldman et al., 2004; Fenson & Ramsay, 1980;
McCune, 1995). Symbolic play allows young children
to think abstractly or “as if” (Bretherton, 1984;
Tingley, 1994). Although some have argued that
toddlers’ capacity for symbolic play rests more in
their own maturing cognitive abilities than social
interaction (e.g., Piaget, 1952), mothers seem to
facilitate toddlers’ use of symbolic play (Dunn,
1986; Dunn & Dale, 1984; Dunn & Wooding, 1977;
Nelson & Seidman, 1984). By playing with their
toddlers, mothers encourage cognitive and language
competency by stretching children’s level of play.
That is, children’s play with their mothers tends
to involve more complex, varied, and sustained
activity than solitary play (Dunn & Wooding, 1977;
Tamis-LeMonda, Užgiris, & Bornstein, 2002). In
other words, children are challenged more by playing
with mothers than by playing alone.

Depressed mothers, particularly those with
more severe and chronic symptoms, are less
able to engage in symbolic play with their young
children (Tingley, 1994). In addition, toddlers of
chronically depressed mothers exhibit lasting deficits
in their own capacity to engage in symbolic play
(Tingley, 1994). Chronically depressed mothers may
frequently leave their children to play by them-
selves or only half-heartedly play with them when
prompted. Thus, children of depressed mothers
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may miss important opportunities to learn abstract
thought or to advance language skills.

Reading Practices

During the early toddler period, mothers be-
gin to read more frequently to their children and, as
such, reading provides new contexts for mother–child
interactions. Empirical evidence indicates tremen-
dous benefits of early reading on children’s cogni-
tive and language development; mothers who read
more frequently to their children have children
with more sophisticated language abilities (Bus, van
IJzendoorn, & Pelligrini, 1995; Karrass & Braungart-
Rieker, 2005; Scarborough & Dobrich, 1994) and
who demonstrate greater reading ability upon entry
into school (Bus, 1995; Bus & van Ijzendoorn, 1988;
Stevenson & Fredman, 1980). Early shared book
reading encourages joint attention, exposes children
to complex language that varies from everyday spo-
ken language, provides opportunities for vocabulary
instruction, and/or establishes regular reading habits
(Karrass & Braungart-Rieker, 2005).

Depressed mothers of 1–3-year-old children
have been found to read significantly less frequently
to their children than nondepressed mothers (Bigatti,
Cronan, & Anaya, 2001). Moreover, Bigatti and col-
leagues (2001) found that when depressed mothers
did read to their children, depressed mothers read
for shorter periods of time and asked their children
fewer questions about the story. Similarly, Reiss-
land, Shepherd, and Herrera (2003) found that de-
pressed mothers differed from nondepressed moth-
ers in the quality of their book reading. Although
depressed mothers read more words per page, non-
depressed mothers’ reading included more pauses to
ask children questions about the story. Depressed
mothers also failed to adjust their speech based on
the age of the child, perhaps reflecting a less child-
centered approach towards reading (Reissland et al.,
2003). Taken together, children of chronically de-
pressed mothers may enter preschool and/or elemen-
tary school with less exposure to books and reading
and less understanding of language than their same-
aged peers.

To summarize, exposure to maternal depres-
sion, whether prenatally, postnatally, or chronically,
places children at increased risk for experiencing cog-
nitive and language delays. The consequences of ex-
posure to maternal depression are likely additive,
with unique risks associated with each developmen-

tal period. The frequency, severity, and duration of
chronic depression may result in more profound cog-
nitive and language impairments for children, how-
ever, empirical research has not evaluated the con-
sequences of timing of exposure to depression and
children’s cognitive and language development. That
is, taken together, the data presented suggests a trou-
bling picture for children of depressed mothers and
identify specific links between characteristics of de-
pressed mothers and children’s learning. However,
comprehensive, longitudinal studies evaluating the
consequences of maternal depression during the pre-
natal, postnatal, and/or chronically have not been un-
dertaken. Such studies are clearly needed to better
understand the additive, interactive, and cumulative
effects of exposure to maternal depression during the
infancy period on emerging cognitive and language
skill.

Although direct and indirect effects of mater-
nal depression on children’s cognitive and language
development have been supported, risk and protec-
tive factors may exacerbate or minimize such associa-
tions. The following section provides a brief overview
of characteristics that may mediate or moderate the
associations between depression and cognition.

POTENTIAL MEDIATORS AND
MODERATORS OF MATERNAL
DEPRESSION AND CHILDREN’S COGNITIVE
AND LANGUAGE DEVELOPMENT

Although the preceding sections provide some
support that maternal depression and associated
physiological factors and parenting styles interfere
with cognitive and language development during
early childhood, the association between maternal
depression and children’s cognitive adjustment is
likely not direct or linear. Quite possibly genetic
factors, mothers’ education, children’s gender, fam-
ilies’ economic status, and the involvement of other
adults affect the association between mothers’ de-
pressed mood and children’s cognitive growth. The
possibility that each of these factors may affect the
magnitude of the association between depression and
cognition will be considered.

Genetic Influences

Although both depression (Lesch, 2004) and
cognitve competence demonstrate a high degree
of heritability (Price, Dale, & Plomin, 2004; Scarr,
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1992), risk for depression and level of cognition
are affected by environmental influences (e.g.,
Scarr, 1992). Several mechanisms may explain
the association between maternal depression and
child cognition. First, passive gene-environment
(G-E) correlation may explain associations between
mothers’ and children’s behavior because mothers
provide children’s genes and environment that is
likely suited to their children’s genetic makeup
(Reiss, 1995). Second, evocative G-E correlations
may account for similarity between mothers’ and
children’s adjustment. Regarding evocative G-
E correlations, children may evoke predictable
responses from their environment that match their
own genetic propensities (Silberg & Rutter, 2002).
Behavior genetics research examining the extent to
which covariation between mothers and children’s
behavior is tied to gene-environment correlation is
lacking. The presence of passive or evocative G-E
correlation would suggest that concordance between
mothers’ depression and children’s cognitive and
language proficiency results from similarity in genetic
propensities. Alternatively, gene-environment inter-
action may be operating (e.g., Reiss, 1995). That is,
under conditions of low maternal depression, genetic
factors that promote more curiosity, persistence, and
attentional focusing, or processes that promote and
encourage cognitive growth are activated. Adoption
designs may shed important light on the processes
by which environmental characteristics enhance or
diminish children’s cognitive and language growth.

Mothers’ Education

Mothers’ level of education (perhaps a proxy for
genetic effects) seems to affect children’s cognitive
and language development during early childhood.
Although maternal education appears unrelated to
very early (before 9 months) cognitive status (Mayes
& Bornstein, 1995), a statistically significant associa-
tion between mothers’ education and children’s cog-
nitive skill emerges from 9 months onward (Roberts,
Bornstein, Slater, & Barrett, 1999). Interestingly,
Hay and Kumar (1995) report that earlier findings
linking maternal depression to poorer child cognitive
development (e.g., Cogill, Caplan, Alexandra, Rob-
son, & Kumar, 1986) were actually restricted to cases
in which mothers had less education, demonstrating
the necessity to include or control for maternal ed-
ucation when examining the association of any vari-
able with children’s cognitive adjustment.

Child Gender

The effects of maternal depression on children’s
cognitive and language development seems to be
moderated by child gender; boys of depressed moth-
ers have been found to be at greater risk for ad-
verse cognitive and language outcomes than girls of
depressed mothers (Hay, 1997; Kurstjens & Wolke,
2001; Murray, 1992; Sharp et al., 1995). Such find-
ings may actually reflect inflation of normative gen-
der differences in patterns of cognitive and language
development, because girls tend to perform better
than boys on cognitive and language tasks (Cornish
et al., 2005; Hops, 1995). Nevertheless, child gender,
if not accounted for, could influence overall patterns
of results and hinder the interpretability of findings
by skewing patterns of results.

Economic Status

Young children raised in poverty are repeatedly
found to exhibit lower scores on measures on
cognitive and language performance (Hart & Risley,
1995; Smith, Brooks-Gunn, & Klebanov, 1997).
Consequently, poverty status may partially explain
or attenuate the associations between maternal de-
pression and children’s cognitive and language devel-
opment. Economic status moderates risk for adverse
effects of maternal depression on children’s cognitive
and language competence, with children of depressed
mothers in low SES families exhibiting lower cogni-
tive and language scores than children of depressed
mothers in higher SES families (Kurstjens & Wolke,
2001). Likewise, family affluence may protect against
the negative consequences associated with exposure
to maternal depression for children’s cognitive and
language development. Consistent with this notion,
Petterson and Albers (2001) found that affluence
generally protected children against the adverse
effects of maternal depression, but not with severe
maternal depression. More affluent families may
have greater access to books, educational toys, and
quality child care.

Father and Other Adult Involvement

When paired with a depressed mother, fathers’
mental health and the presence of nondepressed
childcare providers may protect children against
the harmful effects of depression on children’s
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cognitive development. However, the buffering or
protective effects of the quality of fathers, extended
family members, and daycare workers on children’s
cognitive development are often neglected. An
important empirical question is whether other adults
in a child’s daily life can compensate for suboptimal
maternal functioning. Although fathers and other
adult caregivers may not compensate for maternal
intrauterine influences, close caring adults likely
expose infants and toddlers to positive affect, infant-
directed speech, affectionate or stimulating touch,
contingent responding, joint attention, symbolic
play, and shared book reading.

Expecting adult caregivers to protect against
the harmful affects of maternal depression and chil-
dren’s cognitive development is not a farfetched
assumption. The work of Kaplan and colleagues
(2002) suggests that infants of depressed mothers
learn when exposed to infant-directed speech from
another adult. Similarly, increased father involve-
ment has been found to moderate the association be-
tween maternal depression and childhood behavior
problems (Jackson, 1999; Mezulis, Hyde, & Clark,
2004), however the protective affects of father in-
volvement for children’s cognitive and language de-
velopment has yet to be addressed. Responsive day
care instructors have been found to interact with in-
fants who behave more positively and display greater
activity levels than they do with their depressed
mothers (Pelaez-Nogueras, Field, Cigales, Gonzalez,
& Clasky, 1994). Grandparent and extended family
contributions have been largely neglected in the lit-
erature, but similar associations could be expected
particularly when grandparents and extended fam-
ily members visit and interact with children reg-
ularly. Although far more research is needed in
this area, increasing involvement of other caring
adults in the lives of children of depressed moth-
ers may safeguard against negative effects of ma-
ternal depression on child cognitive and language
development.

MATERNAL DIAGNOSIS NEED NOT BE
DESTINY: PROGRESS IN INTERVENTION
AND PREVENTION

Taken together, the empirical research reviewed
indicates that early exposure to maternal depression
or depressive symptoms, whether prenatal, post-
partum, or chronic, is associated with meaningful
indirect effects on child cognitive and language

development. Although the magnitude of the effects
varies with the severity and duration of maternal
depression, simply being carried or raised by a de-
pressed mother does not necessarily place children
on a path toward inevitable cognitive and language
deficits. Recent evidence indicates that interventions
targeting maternal depression and/or mother–child
interactions during early childhood may minimize
the negative impact of maternal depression on
children’s cognitive and language development
(Bigatti et al., 2001; Cicchetti et al., 2000; Kaplan
et al., 2001, 2002). The following sections will review
the results of two promising intervention targeting
cognitive and/or language development in toddlers
and preschoolers of depressed mothers.

PROJECT PRIMER

Project PRIMER (Producing Infant/Mother
Ethnic Readers) was a community-based literacy
program targeting low-income families (Bigatti et al.,
2001). The goal of Project PRIMER was to increase
amount and quality of mother-child interactions and,
consequently, improve children’s language develop-
ment among a sample of both depressed and non-
depressed mothers (Bigatti et al., 2001). University
student tutors were hired and trained to teach moth-
ers literacy techniques to use while reading to their
1-, 2-, or 3-year-old children. At each visit, tutors
modeled how to read to their children. Mothers were
required to practice each technique in the presence
of the tutor, who provided any necessary feedback.
Over time, tutors taught mothers how to teach the
child increasingly more complex concepts. Visits con-
cluded by learning a new song. During each visit, tu-
tors encouraged mothers to speak to their children
frequently, read often, and ask their children slightly
challenging questions. Mothers received a new chil-
dren’s book, copies of the materials used during the
visit, and the words to the newly learned song (Bigatti
et al., 2001).

Prior to the intervention, depressed mothers
were less skilled than nondepressed mothers in their
use of behaviors designed to promote child literacy
(Bigatti et al., 2001). Promisingly, depressed mothers
and their children appeared to benefit as much
as nondepressed mothers and their children from
Project PRIMER. Main effects for the intervention
emerged such that both depressed and nondepressed
groups demonstrated equivalent increases in their



Maternal Depression and Cognitive Development 77

literacy behaviors and their children’s cognitive test
scores (Bigatti et al., 2001).

Although depressed mothers participating in
Project PRIMER received instruction in reading-
related behaviors, they did not receive feedback
or teaching regarding their affective tone or their
communicational style in mother–child interactions
not specifically related to reading. Cicchetti and
colleagues (2000) have investigated an intervention
addressing more general communication patterns
often seen in depressed mothers, such as lack of
positive affective expression and negative attribu-
tions of child behavior. Although Project PRIMER
produced equivalent gains for children of both
depressed and nondepressed mothers, Cicchetti and
colleagues’ program yielded equivalent performance
for these two groups by the close of treatment. That
is, children of depressed mothers in the following
program actually matched their peers reared by non-
depressed mothers in most domains on measures of
cognitive performance as a result of the intervention.

TODDLER–PARENT PSYCHOTHERAPY

Cicchetti et al. (2000) examined the efficacy of
Toddler–Parent Psychotherapy (TPP), an interven-
tion designed to improve the mother–child relation-
ship and communication patterns. On the basis of
attachment theory, TPP was based on the notion
that mothers act out their internal representational
models of attachment relationships when interacting
with their toddlers (Cicchetti et al., 2000). In other
words, therapists can hypothetically surmise moth-
ers’ expectations for close relationships from the
emotional quality and degree of responsiveness ex-
hibited during interactions with their toddlers. Ther-
apists promoted warm, positive emotional interac-
tions between mothers and their toddlers. Mothers
learned strategies designed to improve the quality
of communication and interaction with their tod-
dlers and widen their understanding of and response
to child behavior and emotional communication
(Cicchetti et al., 2000).

Mothers participating in TPP were provided
with guidance and feedback regarding critical parent-
ing practices. By encouraging more frequent mother–
toddler interactions and teaching depressed mothers
how to achieve more harmonious interactions, TPP
facilitated increased opportunities for fostering tod-
dler cognitive development (Cicchetti et al., 2000).
Additionally, by helping depressed mothers create

realistic expectations for their children’s develop-
mental abilities, TPP practitioners sought to increase
the likelihood that subsequent mother-toddler inter-
actions would optimize toddlers’ cognitive skill level
and foster self-efficacy and exploration.

In order to test the efficacy of TPP, three groups
of mother-child dyads were recruited, an interven-
tion group of depressed mothers, and two control
groups, one depressed and one nondepressed. Partic-
ipating children averaged 20.5 months. Mother-child
dyads were followed longitudinally over an aver-
age of 57.7 weeks from the baseline assessment with
an average of 45.6 intervention sessions conducted.
Comparisons across the two control groups demon-
strated expected findings. Although all three groups
obtained equivalent cognitive test scores at baseline,
by age 3, children of the depressed mothers (control
group) demonstrated a decline in age expected cog-
nitive skill whereas the children in the nondepressed
control group demonstrated age expected increases.

Interestingly, by the end of the intervention,
children in the depressed intervention group were
nearly indistinguishable from the nondepressed con-
trol children in their cognitive functioning, although
the children in the depressed intervention group did
demonstrate lower verbal IQ scores than the children
of the nondepressed control group (Cicchetti et al.,
2000). The results of Cicchetti and colleagues’ (2000)
investigation suggest that cognitive deficits can be
prevented by early introduction of a preventive in-
tervention geared toward bettering the mother-child
relationship.

GENERAL CONCLUSIONS

Mothers appear to be at heightened risk for de-
pression in part because of the physical and emo-
tional changes associated with pregnancy and par-
enthood. Children of depressed mothers are often
identified as at risk for social and emotional difficul-
ties; the present review illustrates how children of
mothers depressed during and after pregnancy also
appear at increased risk for cognitive and language
problems, particularly when mothers’ depression is
chronic. Taken as a whole, the findings reviewed indi-
cate that young children of depressed mothers are at
risk for cognitive and language delays due to a wide
variety of mechanisms, mechanisms that may operate
in a additive or cumulative manner in increasing chil-
dren’s risk for delays. Potential mechanisms for ad-
verse effects on cognitive and language development
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include genetic risk, intrauterine environmental in-
fluences, reduced overall warmth and sensitivity, and
qualitative and quantitative differences in a variety of
specific maternal behaviors that shape early cognitive
and language development.

Hope exists for young children of depressed
mothers. Several factors likely protect against the
harmful affects of exposure to maternal depression,
like the involvement of nondepressed fathers or
other adults in children’s early lives. Furthermore,
prevention and intervention in early childhood tar-
geting parenting behaviors has been shown to bol-
ster the cognitive and language skills of children of
depressed mothers.

Because the efficacy of early preven-
tion/intervention and protective factors appears
supported, developmental scientists should further
explore means for reducing risk for cognitive and
language delays in children of depressed mothers.
Additional research is clearly needed to more
carefully delineate associations between maternal
depression and children’s cognitive and language
development. Studies fully examining longitudinal
influences of depressive symptomotology over time
on children’s cognitive and language development
are lacking. Given the complex nature of mother-
child interactions during pregnancy and beyond,
studies disentangling genetic, intrauterine, and
postnatal environmental influences are clearly
needed. Because mothers’ provide children with
50% of their genetic material and the intrauterine
and postnatal environments, adoption designs
may offer considerable promise. Adoption designs
overcome limitations of family studies in that (1)
genetic and intrauterine influences are separate from
postnatal environmental influences, and (2) G-E
correlations and interactions can be evaluated. An
adoption study collecting substantial data regarding
birth mother mood state, health, and activities
during pregnancy may additionally distinguish
genetic and intrauterine effects, offering hope
that researchers may begin to better identify key
factors at work and their overall relevance to later
adjustment. Prospective studies beginning during
pregnancy would be highly difficult to accomplish,
but ideal for avoiding the potential bias stemming
from retrospective reporting. With progress leading
towards large, prospective, longitudinal genetically
informed studies, researchers may begin to better
integrate lines of work supporting the many ways
in which maternal depression may adversely impact
early cognitive and language development. Greater

understanding of key mechanisms at work may
have important implications for prevention and
intervention efforts with pregnant women, new
mothers, and their infants and toddlers.

REFERENCES

Abraham, S., Taylor, A., & Conti, J. (2001). Postnatal depression,
eating, exercise, and vomiting during pregnancy. International
Journal of Eating Disorders, 29, 482–487.

American Psychiatric Association. (2000). Diagnostic and statisti-
cal manual of mental disorders (4th ed., text rev. ed.). Wash-
ington, DC: American Psychiatric Association.

Andersen, J. W., Johnstone, B. M., & Remley, D. T. (1999).
Breast-feeding and cognitive development: A meta-analysis.
American Journal of Clinical Nutrition, 70, 525–535.

Baldwin, D. (1995). Understanding the link between joint atten-
tion and language. In C. Moore & P. J. Dunham (Eds.), Joint
attention: Its origins and role in development (pp. 131–158).
Hillsdale, NJ: Erlbaum.

Ballinger, C. B., Kay, D. S., Naylor, G. J., & Smith, A. H. (1982).
Some biochemical findings during pregnancy and after deliv-
ery in relation to mood change. Psychological Medicine, 12,
549–556.

Benvenuti, P., Cabras, P. L., Servi, P., Rosseti, S., Marchetti, G., &
Pazzagli, A. (1992). Puerperal psychosis: A clinical case study
with follow-up. Journal of Affective Disorders, 26, 25–30.

Bernazzani, O., & Bifulco, A. (2003). Motherhood as a vulnerabil-
ity factor in major depression: The role of negative pregnancy
experiences. Social Science and Medicine, 56, 1249–1260.

Bettes, B. (1988). Maternal depression and motherese: Temporal
and intonational features. Child Development, 59, 1089–1096.

Bigatti, S. M., Cronan, T. A., & Anaya, A. (2001). The effects of
maternal depression on the efficacy of a literacy intervention
program. Child Psychiatry and Human Development, 32, 147–
162.

Blair, C., Granger, D., & Peters Razza, R. (2005). Cortisol reactiv-
ity is positively related to exectutive functioning in preschool
children attending head start. Child Development, 76, 554–
567.

Bornstein, M. H., & Suess, P. E. (2000). Physiological self-
regulation and information processing in infancy: Cardiac va-
gal tone and habituation. Child Development, 71, 273–287.

Bornstein, M. H., & Tamis-LeMonda, C. S. (1989). Maternal re-
sponsiveness and cognitive development. In M. H. Born-
stein (Ed.), Maternal responsiveness: Characteristics and con-
sequences (pp. 49–61). San Francisco: Jossey-Bass.

Bretherton, I. (1984). Representing the social world in symbolic
play: Reality and fantasy. In I. Bretherton (Ed.), Symbolic
play: The development of social understanding (pp. 1–44).
New York: Academic Press.

Breznitz, Z. (2001). Verbal indicators of depression. The Journal
of General Psychology, 119, 351–363.

Brockington, I. F., Cernik, K. F., Schofield, E. M., Downing, A.
R., Francis, A. F., & Keelan, C. (1981). Puerperal psychosis:
Phenomena and diagnosis. Archives of General Psychiatry, 38,
829–833.

Bruner, J. (1975). From communication to language—A psycho-
logical perspective. Cognition, 3, 255–287.

Bugental, D. B., Blue, J., Cortez, V., Fleck, K., & Rodriguez, A.
(1992). Influence of witnessed affect on information process-
ing in children. Child Development, 63, 774–786.

Bus, A. G. (1995). Mothers reading to their 3-year olds: The role of
mother-child attachment security in becoming literate. Read-
ing Research Quarterly, 30, 998–1015.



Maternal Depression and Cognitive Development 79

Bus, A. G., & van Ijzendoorn, M. H. (1988). Mother-child inter-
actions, attachment and emergent literacy: A cross-sectional
study. Child Development, 59, 1262–1272.

Bus, A. G., van Ijzendoorn, M. H., & Pelligrini, A. D. (1995). Joint
book-reading makes for succss in learning to read: A meta-
analysis on intergenerational transmission of literacy. Review
of Educational Research, 65, 1–21.

Campbell, S. B., & Cohn, J. F. (1991). Prevalence and correlates of
postpartum depression in first-time mothers. Journal of Ab-
normal Psychology, 4, 594–599.

Campbell, S. B., & Cohn, J. F. (1997). The timing and chronicity of
postpartum depression: Implications for infant development.
In L. Murray & P. J. Cooper (Eds.), Postpartum depression
and child development (pp. 165–197). New York: Guilford.

Campbell, S. B., Cohn, J. F., Flanagan, C., Popper, S., & Meyers,
T. (1992). Course and correlates of postpartum depression
during the transition to parenthood. Development and Psy-
chopathology, 4, 29–47.

Campbell, S. B., Cohn, J. F., & Meyers, T. (1995). Depression in
first-time mothers: mother-infant interaction and depression
chronicity. Developmental Psychology, 31, 349–357.

Carpenter, M., Nagell, K., & Tomasello, M. (1998). Social cogni-
tion, joint attention, and communicative competence from 9
to 15 months of age. Monographs of the Society for Research
in Child Development, 63.

Carroll, B. J. (1980). Dexamethasone suppression test in depres-
sion. Lancet, 2, 1249.

Caulfield, R. (2000). Beneficial effects of tactile stimulation on
early development. Early Childhood Education Journal, 17,
255–257.

Chou, F. H., Lin, L. L., Cooney, A. T., Walker, L. O., & Riggs, M.
W. (2003). Psychosocial factors related to nausea, vomiting,
and fatigue in early pregnancy. Journal of Nursing Scholar-
ship, 35, 119–125.

Cicchetti, D., Rogosch, F. A., & Toth, S. L. (2000). The efficacy of
toddler-parent psychotherapy for fostering cognitive develop-
ment in offspring of depressed mothers. Journal of Abnormal
Child Psychology, 28, 135–148.

Clay, E. C., & Seehusen, D. A. (2004). A review of postpartum
depression for the primary care physician. Southern Medical
Journal, 96, 157–161.

Cogill, S. R., Caplan, H. L., Alexandra, H., Robson, K. M., &
Kumar, R. (1986). Impact of maternal postnatal depression
on cognitive development in young children. British Medical
Journal, 292, 1165–1167.

Cohn, J. F., Campbell, S. B., Matias, R., & Hopkins, J. (1990).
Face-to-face interaction of postpartum depressed and nonde-
pressed mother-infant pairs at 2 months. Developmental Psy-
chology, 26, 15–23.

Cohn, J. F., Matias, R., Tronick, E. Z., Connell, D., & Lyons-Ruth,
D. (1986). Face-to-face interactions of depressed mothers and
their infants. In E. Z. Tronick & T. Field (Eds.), Maternal
depression and infant disturbance (pp. 31–45). San Francisco:
Jossey-Bass.

Cohn, J. F., & Tronick, E. Z. (1989). Specificity of infants’ re-
sponse to mothers’ affective behavior. Journal of the Amer-
ican Academy of Child and Adolescent Psychiatry, 28, 242–
248.

Cooper, R. P., & Aslin, R. N. (1990). Preference for infant-
directed speech in the first month after birth. Child Develop-
ment, 61, 1584–1595.

Cornish, A. M., McMahon, C. A., Ungerer, J. A., Barnett, B.,
Kowalenko, N., & Tennant, C. (2005). Postnatal depression
and infant cognitive and motor development in the second
postnatal year: The impact of depression chronicity and infant
gender. Infant Behavior and Development, 28, 407– 417.

Cox, J. L., Murray, D., & Chapman, G. (1993). A controlled study
of the onset, duration and prevalence of postnatal depression.
British Journal of Psychiatry, 163, 27–31.

Cutrona, C. E. (1983). Causal attributions and perinatal depres-
sion. Journal of Abnormal Psychology, 92, 161–172.

Da Costa, D., Larouche, J., Dritsa, M., & Brender, W. (2000). Psy-
chosocial correlates of prepartum and postpartum depressed
mood. Journal of Affective Disorders, 59, 31–40.

Dawson, G., Ashman, S. B., Panagiotides, H., Hessl, D., Self, J.,
Yamada, E., et al. (2003). Preschool outcomes of children
of depressed mothers: Role of maternal behavior, contex-
tual risk, and children’s brain activity. Child Development, 74,
1158–1175.

Dawson, G., Frey, K., Panagiotides, H., Osterling, J., & Hessl, D.
(1997). Infants of depressed mothers exhibit atypical frontal
brain activity: A replication and extension of previous find-
ings. Journal of Child Psychology and Psychiatry and Allied
Disciplines, 38, 179–186.

Dawson, G., Frey, K., Panagiotides, H., Yamada, E., Hessl, D.,
& Osterling, J. (1999). Infants of depressed mothers exhibit
atypical frontal electrical brain activity during interactions
with mother and with a familiar, nondepressed adult. Child
Development, 70, 1058–1066.

Dawson, G., Panagiotides, H., Grofer Klinger, L., & Hill, D.
(1992). The role of frontal lobe functioning in the develop-
ment of self-regulatory behavior in infancy. Brain and Cogni-
tion, 20, 152–175.

de Kloet, E. R., Oitzl, M. S., & Joels, M. (1999). Stress and cogni-
tion: Are corticosteroids good or bad guys? Trends in Neuro-
science, 22, 422–426.

de Weerth, C., van Hees, Y., & Buitelaar, J. K. (2003). Prenatal
maternal cortisol levels and infant behavior during the first 5
months. Early Human Development, 74, 139–151.

Diego, M. A., Field, T., Hernandez-Reif, M., Cullen, C., Schan-
berg, S., & Kuhn, C. (2004). Prepartum, postpartum, and
chronic depression effects on newborns. Psychiatry, 67, 63–
80.

Downey, G., & Coyne, J. (1990). Children of depressed par-
ents: An integrative review. Psychological Bulletin, 108,
50–76.

Dunn, J. (1986). Pretend play in the family. In A. W. Gottfried
& C. C. Brown (Eds.), Play interactions: The contributions of
play materials and parental involvement to children’s develop-
ment (pp. 149–161). Lexington, MA: Lexington Books.

Dunn, J., & Dale, N. (1984). I a daddy: 2 year olds’ collaboration
in joint pretend with sibling and with mother. In I. Bretherton
(Ed.), Symbolic play: The development of social understand-
ing (pp. 131–158). New York: Academic Press.

Dunn, J., & Wooding, C. (1977). Play in the home and its implica-
tions for learning. In B. Tizarrd & D. Harvey (Eds.), Biology
of play (pp. 131–158). New York: Academic Press.

Erickson, K., Drevets, W., & Schulkin, J. (2003). Glucocorticoid
regulation of diverse cognitive functions in normal and patho-
logical emotional states. Neuroscience and Biobehavioral Re-
views, 27, 233–246.

Evans, J., Heron, J., Francomb, H., Oke, S., & Golding, J. (2001).
Cohort study of depressed mood during pregnancy and after
childbirth. British Medical Journal, 323, 257–260.

Fagen, J. W., Ohr, P. S., Fleckenstein, L. K., & Ribner, D. R.
(1985). The effect of crying on long-term memory in infancy.
Child Development, 56, 1584–1592.

Feldman, R., & Eidelman, A. I. (2003). Direct and indirect effects
of breast milk on the neurobehavioral and cognitive develop-
ment of premature infants. Developmental Psychobiology, 43,
109–119.

Feldman, R., Eidelman, A. I., & Rotenberg, N. (2004). Parent-
ing stress, infant emotion regulation, maternal sensitivity, and
the cognitive development of triplets: A model for parent and
child influences in a unique ecology. Child Development, 75,
1774–1791.

Feldman, R., Eidelman, A. I., Sirota, L., & Weller, A. (2002).
Comparison of skin-to-skin (kangaroo) and traditional care:



80 Sohr-Preston and Scaramella

Parenting outcomes and preterm infant development. Pedi-
atrics, 110, 16–26.

Feldman, R., & Greenbaum, C. W. (1997). Affect regulation and
synchrony in mother-infant play as precursors to the develop-
ment of symbolic competence. Infant Mental Health Journal,
18, 4–23.

Feldman, R., Greenbaum, C. W., Yirmiya, N., & Mayes, L. C.
(1996). Relations between cyclicity and regulation in mother-
infant interaction at 3 months and cognition at 2 years. Jour-
nal of Applied Developmental Psychology, 17, 347–365.

Feldman, R., Weller, A., Sirota, L., & Eidelman, A. I. (2002). Skin-
to-skin contact (kangaroo care) promotes self-regulation in
premature infants: Sleep-wake cyclicity, arousal modulation,
and sustained exploration. Developmental Psychology, 38,
194–207.

Fenson, L., & Ramsay, D. S. (1980). Decentration and integration
of the child’s play in the second year. Child Development, 51,
171–178.

Field, T. (1995). Infants of depressed mothers. Infant Behavior and
Development, 18, 1–13.

Field, T. (1997). The treatment of depressed mothers and their in-
fants. In L. Murray & P. J. Cooper (Eds.), Postpartum depres-
sion and child development (pp. 221–236). New York: Guil-
ford.

Field, T. (2002). Prenatal effects of maternal depression. In S. H.
Goodman & I. H. Gotlib (Eds.), Children of depressed par-
ents: Mechanisms of risk and implications for treatment (pp.
59–88). Washington, DC: American Psychological Associa-
tion.

Field, T., Diego, M., Hernandez-Reif, M., Vera, Y., Gil, K., Schan-
berg, S., et al. (2004). Prenatal maternal biochemistry predicts
neonatal biochemistry. International Journal of Neuroscience,
114, 933–945.

Field, T., Fox, N. A., Pickens, J., & Nawrocki, T. (1995). Rela-
tive right frontal EEG activation in 3- to 6-month-old infants
of “depressed” mothers. Developmental Psychology, 31, 358–
363.

Field, T., Healy, B., Goldstein, S., & Guthertz, M. (1990).
Behavior-state matching and synchrony in mother-infant in-
teractions in nondepressed versus depressed dyads. Develop-
mental Psychology, 26, 7–14.

Field, T., Healy, B., Goldstein, S., Perry, S., Bendell, D.,
Schanberg, S., Zimmerman, E. A., & Kuhn, C. (1988). Infants
of depressed mothers show ‘depressed’ behaviour even with
nondepressed adults. Child Development, 59, 1569–1579.

Field, T., Scafidi, F., & Schanberg, S. M. (1987). Massage of
preterm newborns to improve growth and development. Pe-
diatric Nursing, 13, 385–387.

Finkelstein, N. W., & Ramey, C. T. (1977). Learning to control the
environment in infancy. Child Development, 48, 806–819.

Frankel, K. A., & Harmon, R. J. (1996). Depressed mothers: They
don’t always look as bad as they feel. Journal of the American
Academy of Child and Adolescent Psychiatry, 35, 289–293.

Gauvain, M. (2001). The social context of cognitive development.
New York: Guilford.

Gitau, R., Cameron, A., Fisk, N. M., & Glover, V. (1998). Fetal
exposure to maternal cortisol. The Lancet, 352, 707–708.

Goldsmith, D. F., & Rogoff, B. (1997). Mothers’ and toddlers’
coordinated joint focus of attention: Variations with mater-
nal dysphoric symptoms. Developmental Psychology, 33, 113–
119.

Goodman, S. H., & Gotlib, I. H. (1999). Risk for psychopathology
in the children of depressed mothers: A developmental model
for understanding mechanisms of transmission. Psychological
Review, 106, 458–490.

Grace, S. L., Evindar, A., & Stewart, D. E. (2003). The effect of
postpartum depression on child cognitive development and
behavior: A review and critical analysis of the literature.
Archives of Women’s Health, 6, 263–274.

Greenough, W. (1990). Brain storage of information from cuta-
neous and other modalities in development and adulthood.
In K. Barnard & T. Brazelton (Eds.), Touch: The foundation
of experience (pp. 97–126). Madison, CT: International Uni-
versities Press.

Halbreich, U. (2004). Prevalence of mood symptoms and depres-
sions during pregnancy: Implications for clinical practice and
research. CNS Spectrums, 9, 177–184.

Handley, S. L., Dunn, T. L., Waldron, G., & Baker, J. M. (1980).
Tryptophan, cortisol, and puerperal mood. British Journal of
Psychiatry, 136, 498–508.

Harris, T. O., Borsanyi, S., Messari, S., Stanford, K., Cleary, S. E.,
Shiers, H. M., et al. (2000). Morning cortisol as a risk factor for
subsequent major depressive disorder in adult women. British
Journal of Psychiatry, 177, 505–510.

Hart, S., Boylan, L. M., Border, B., Carroll, S. R., McGunegle, D.,
& Lampe, R. M. (2004). Breast milk levels of cortisol and Se-
cretory Immunoglobulin A (SIgA) differ with maternal mood
and infant neuro-behavioral functioning. Infant Behavior and
Development, 27, 101–106.

Hart, B., & Risley, T. R. (1995). Meaningful differences in the
everyday experience of young American children. Baltimore,
MD: Brookes Publishing.

Hay, D. F. (1997). Postpartum depression and cognitive develop-
ment. In L. Murray & P. J. Cooper (Eds.), Postpartum depres-
sion and child development (pp. 85–110). New York: Guilford
Press.

Hay, D. F., & Kumar, R. (1995). Interpreting the effects of moth-
ers’ postnatal depression on children’s intelligence: A critique
and re-analysis. Child Psychiatry and Human Development,
253, 165–181.

Hay, D. F., Pawlby, S., Sharp, D., Asten, P., Mills, A., & Kumar, R.
(2001). Intellectual problems shown by 11-year-old children
whose mothers had postnatal depression. Journal of Child
Psychology and Psychiatry, 42, 871–889.

Henderson, E. N., & Jennings, K. D. (2003). Maternal depression
and the ability to facilitate joint attention with 18-month-olds.
Infancy, 4, 27–46.

Henshaw, S. K. (1998). Unintended pregnancy in the United
States. Family Planning Perspectives, 30, 24–29.

Honey, K. L., Bennett, P., & Morgan, M. (2003). Predicting post-
natal depression. Journal of Affective Disorders, 76, 201–210.

Hops, H. (1995). Age- and gender-specific effects of parental de-
pression: A commentary. Developmental Psychology, 31, 428–
431.

Jackson, A. P. (1999). The effects of nonresident father involve-
ment on single Black mothers and their young children. Social
Work, 44, 156–166.

Jameson, P. B., Gelfand, D. M., Kulcsar, E., & Teti, D. M. (1997).
Mother-toddler interaction patterns associated with maternal
depression. Development and Psychopathology, 9, 537–550.

Jelliffe-Pawlowski, L. L., & Hansen, R. L. (2004). Neurodevelop-
mental outcome at 8 months and 4 years among infants born
full-term small-for-gestational age. Journal of Perinatology,
24, 505–515.

Jones, N. A., Field, T., & Davalos, M. (2000). Right frontal EEG
asymmetry and lack of empathy in preschool children of de-
pressed mothers. Child Psychiatry and Human Development,
30, 189–204.

Jones, N. A., Field, T., Fox, N. A., Lundy, B., & Davalos, M.
(1997). EEG activation in 1-month-old infants of depressed
mothers. Development and Psychopathology, 9, 491–505.

Josefsson, A., Berg, G., Nordin, C., & Sydsjo, G. (2001). Preva-
lence of depressive symptoms in late pregnancy and postpar-
tum. Acta Obstetrica et Gynelogica Scandinavia, 80, 251–255.

Kaplan, P. S., Bachorowski, J., Smoski, M. J., & Hudenko,
W. J. (2002). Infants of depressed mothers, although compe-
tent learners, fail to learn in response to their own mothers’
infant-directed speech. Psychological Science, 13, 268–271.



Maternal Depression and Cognitive Development 81

Kaplan, P. S., Bachorowski, J., Smoski, M. J., & Zinser, M. (2001).
Role of clinical diagnosis and medication use in effects of ma-
ternal depression on infant-directed speech. Infancy, 2, 537–
548.

Kaplan, P. S., Bachorowski, J., & Zarlengo-Strouse, P. (1999).
Child-directed speech produced by mothers with symptoms of
depression fails to promote associative learning in 4-month-
old infants. Child Development, 70, 560–570.

Karrass, J., & Braungart-Rieker, J. M. (2005). Effects of shared
parent-infant book reading on early language acquisition. Ap-
plied Developmental Psychology, 26, 133–148.

Kendell, R. E., Chalmers, J. C., & Platz, C. (1987). Epidemiology
of puerperal mental disorders. British Journal of Psychiatry,
150, 662–673.

Kendler, K. S., & Prescott, C. A. (1999). A population-based
twin study of lifetime major depression in men and women.
Archives of General Psychiatry, 56, 39–44.

Kennerley, H., & Gath, D. (1989a). Maternity blues I: Detection
and measurement by questionnaire. British Journal of Psychi-
atry, 155, 356–362.

Kennerley, H., & Gath, D. (1989b). Maternity blues. III. Asso-
ciations with obstetric, psychological, and psychiatric factors.
British Journal of Psychiatry, 155, 367–373.

Kessler, R. C., McGonagle, K. A., Nelson, C. B., Hughes, M.,
Swartz, M., & Blazer, D. G. (1994). Sex and depression in
the National Comorbidity Survey.II: Cohort effects. Journal
of Affective Disorders, 30, 15–26.

Kessler, R. C., Zhao, S., Blazer, D. G., & Swartz, M. (1997). Preva-
lence, correlates, and course of minor depression and major
depression in the national comorbidity survey. Journal of Af-
fective Disorders, 45, 19–30.

Ktiouet, J. (1984). Decrease of binding activity of transcortine in
major depression. Encephale, 10, 215–216.

Kopp, C. B., & Vaughn, B. E. (1982). Sustained attention during
exploratory manipulation as a predictor of cognitive compe-
tence in preterm infants. Child Development, 53, 174–182.

Kumar, R. (1994). Postnatal mental illness: A transcultural per-
spective. Social Psychiatry and Psychiatric Epidemiology, 29,
250–264.

Kurstjens, S., & Wolke, D. (2001). Effects of maternal depression
on cognitive development of children over the first 7 years of
life. Journal of Child Psychology and Psychiatry, 42, 623– 636.

Landry, S. H., Smith, K. E., Miller-Loncar, C. L., & Swank, P.
R. (1997). Predicting cognitive-language and social growth
curves from early maternal behaviors in children at vary-
ing degrees of biological risk. Developmental Psychology, 33,
1040–1053.

Landry, S. H., Smith, K. E., Swank, P. R., Assel, M. A., & Vel-
let, S. (2001). Does early responsive parenting have a spe-
cial importance for children’s development or is consistency
across early childhood necessary? Developmental Psychology,
37, 387–403.

Lawlor, D. A., Bor, W., O’Callaghan, M. J., Williams, G. M., &
Najman, J. M. (2005). Intrauterine growth and intelligence
within sibling pairs: Findings from the Mater-University study
of pregnancy and its outcomes. Journal of Epidemiology and
Community Health, 59, 279–282.

Lesch, K. P. (2004). Gene-environment interaction and the genet-
ics of depression. Journal of Psychiatry and Neuroscience, 29,
174–184.

Lundy, B. L., Jones, N. A., Field, T., Nearing, G., Davalos,
M., Peitro, P. A., et al. (1999). Prenatal depression ef-
fects on neonates. Infant Behavior and Development, 22,
119–129.

Marcus, S. M., Flynn, H. A., Blow, F. C., & Barry, K. L. (2003).
Depressive symptoms among pregnant women screened in
obstetrics settings. Journal of Women’s Health, 12, 373–380.

Martinez, A., Malphurs, J., Field, T., Pickens, J., Yando, R., Ben-
dell, D., et al. (1996). Depressed mothers’ and their infants’ in-

teractions with nondepressed partners. Infant Mental Health
Journal, 17, 74–80.

Mayes, L. C., & Bornstein, M. H. (1995). Infant information-
processing performance and maternal education. Early De-
velopment and Parenting, 4, 91–96.

McCune, L. (1995). A normative study of representational play
at the transition to language. Developmental Psychology, 31,
198–206.

Mezulis, A. H., Hyde, J. S., & Clark, R. (2004). Father
involvement moderates the effect of maternal depres-
sion during a child’s infancy on child behavior problems
in kindergarten. Journal of Family Psychology, 18, 575–
588.

Miller, L. J. (1992). Comprehensive care of pregnant mentally ill
women. Journal of Mental Health Administration, 19, 170–
177.

Mundy, P., Fox, N., & Card, J. (2003). EEG coherence, joint at-
tention and language development in the second year. Devel-
opmental Science, 6, 48–54.

Murray, L. (1992). The impact of postnatal depression on infant
development. Journal of Child Psychology and Psychiatry and
Allied Disciplines, 33, 880–891.

Murray, L., Fiori-Cowley, A., Hooper, R., & Cooper, P. J. (1996).
The impact of postnatal depression and associated adversity
on early mother-infant interactions and later infant outcome.
Child Development, 67, 2512–2526.

Murray, L., Hipwell, A., & Hooper, R. (1996). The cognitive de-
velopment of 5-year-old children of postnatally depressed
mothers. Journal of Child Psychology and Psychiatry, 37,
927– 935.

Murray, L., Hipwell, A., Hooper, R., Stein, A., & Cooper, P.
(1996). The cognitive development of 5-year-old children of
postnatally depressed mothers. Journal of Child Psychiatry
and Psychiatry, 40, 1269–1271.

Murray, L., Kempton, C., Woolgar, M., & Hooper, R. (1993). De-
pressed mothers’ speech to their infants and its relation to in-
fant gender and cognitive development. Journal of Child Psy-
chology and Psychiatry, 1993, 1083–1101.

Murray, A. D., & Hornbaker, A. V. (1997). Maternal directive and
facilitative interaction styles: Associations with language and
cognitive development of low risk and high risk toddlers. De-
velopment and Psychopathology, 9, 507–516.

Nelson, C. (2000). The neurobiological bases of early intervention.
In J. Meisels (Ed.), Handbook of early childhood intervention
(pp. 204–227). Cambridge, UK: Cambridge University Press.

Nelson, C., & Bosquet, M. (2000). Neurobiology of fetal and in-
fant development: Implications for infant mental health. In
C. Zeanah (Ed.), Handbook of infant mental health (pp. 37–
59). New York: Guilford.

Nelson, K., & Seidman, S. (1984). Playing with scripts. In
I. Bretherton (Ed.), Symbolic play: The development of
social understanding (pp. 45–71). New York: Academic
Press.

Nelson, R. J. (1995). An introduction to behavioral endocrinology.
Sunderland, MA: Sinauer Associates, Inc.

NICHD Early Child Care Research Network. (1999). Chronicity
of maternal depressive symptoms, maternal sensitivity, and
child functioning at 36 months. Developmental Psychology,
35, 1297–1310.

Nott, P. N., Franklin, M., Armitage, C., & Gelder, M. G. (1976).
Hormonal changes and mood in the puerperium. British Jour-
nal of Psychiatry, 128, 379–383.

Nudo, R., Milliken, G., Jenkins, W., & Merzenich, M. (1996). Use-
dependent alterations of movement representations in pri-
mary motor cortex of adult squirrel monkeys. Journal of Neu-
roscience, 16, 785–807.

O’Connor, T. G., Heron, J., Golding, J., Glover, V., & the
ALSPAC Study Team. (2003). Maternal antenatal anxiety
and behavioural/emotional problems in children: a test of a



82 Sohr-Preston and Scaramella

programming hypothesis. Journal of Child Psychology and
Psychiatry, 44, 1025–1036.

O’Hara, M. W., Neunaber, D. J., & Zekoski, E. M. (1984).
Prospective study of postpartum depression: Prevalence,
course, and predictive factors. Journal of Abnormal Psychol-
ogy, 93, 158–171.

O’Hara, M. W., Schlechte, J. A., Lewis, D. A., & Wright, E. J.
(1991). Prospective study of postpartum blues. Biologic and
psychosocial factors. Archives of General Psychiatry, 48, 801–
806.

O’Hara, M. W., Zekoski, E. M., Philipps, L. H., & Wright, E.
J. (1990). Controlled prospective study of postpartum mood
disorders: Comparison, of childbearing and nonchildbearing
women. Journal of Abnormal Psychology, 99, 3–15.

Orr, S. T., & Miller, C. A. (1995). Maternal depressive symptoms
and the risk for poor pregnancy outcome: Review of the lit-
erature and preliminary findings. Epidemiologic Reviews, 17,
165–171.

Payne, J. L. (2003). The role of estrogen in mood disorders in
women. International Review of Psychiatry, 15, 280–290.

Pelaez-Nogueras, M., Field, T., Cigales, M., Gonzalez, A., &
Clasky, S. (1994). Infants of depressed mothers show less “de-
pressed” behavior with their nursery teachers. Infant Mental
Health Journal, 15, 358–367.

Petterson, S. M., & Albers, A. B. (2001). Effects of poverty and
maternal depression on early child development. Child De-
velopment, 72, 1794–1813.

Philipps, L. H., & O’Hara, M. W. (1991). Prospective study of post-
partum depression: 4 1/2-year follow-up of women and chil-
dren. Journal of Abnormal Psychology, 100, 151–155.

Piaget, J. (1952). The origins of intelligence in children (2nd ed.,
M. Cook, Trans.). NY: International University Press.

Price, T. S., Dale, P. S., & Plomin, R. (2004). A longitudinal ge-
netic analysis of low verbal and nonverbal cognitive abilities
in early childhood. Twin Research, 7, 139–148.

Puckering, C. (1989). Annotation: Maternal depression. Journal of
Child Psychology and Psychiatry, 30, 807–817.

Quas, J. A., Bauer, A., & Boyce, W. T. (2004). Physiological re-
activity, social support, and memory in early childhood. Child
Development, 75, 797–814.

Radke-Yarrow, M., Nottelmann, E., Belmont, B., & Welsh, J. D.
(1993). Affective interactions of depressed and nondepressed
mothers and their children. Journal of Abnormal Child Psy-
chology, 21, 683–695.

Reiss, D. (1995). Genetic influences on family systems: Implica-
tions for development. Journal of Marriage and the Family,
57, 543–560.

Reissland, N., Shepherd, J., & Herrera, E. (2003). The pitch of
maternal voice: a comparison of mothers suffering from de-
pressed mood and non-depressed mothers reading books to
their infants. Journal of Child Psychology and Psychiatry, 44,
255–261.

Roberts, E., Bornstein, M. H., Slater, A. M., & Barrett, J. (1999).
Early cognitive development and parental education. Infant
and Child Development, 8, 49–62.

Robinson, G. E., & Stewart, D. E. (1986). Postpartum psychiatric
disorders. Canadian Medical Association, 134, 31–37.

Rubertsson, C., Waldenström, U., & Wickberg, B. (2003). Depres-
sive mood in early pregnancy: prevalence and women at risk
in a national Swedish sample. Journal of Reproductive and In-
fant Psychology, 21, 113–123.

Scafidi, F., & Field, T. (1996). Massage therapy improves behavior
in neonates born to HIV positive mothers. Journal of Pedi-
atric Psychology, 21, 889–898.

Scarborough, H. D., & Dobrich, W. (1994). On the efficacy of
reading to pre-schoolers. Developmental Review, 14, 245–302.

Scarr, S. (1992). Developmental theories for the 1990s: Devel-
opment and individual differences. Child Development, 63,
1–19.

Seyfried, L. S., & Marcus, S. M. (2003). Postpartum mood
disorders. International Review of Psychiatry, 15, 231–
242.

Sharp, D., Hay, D., Pawlby, S., Schmucker, G., Allen, H., &
Kumar, R. (1995). The impact of postnatal depression on
boys’ intellectual development. Journal of Child Psychology
and Psychiatry, 36, 1315–1336.

Shenkin, S. D., Starr, J. M., & Deary, I. J. (2004). Birth weight and
cognitive ability in childhood: A systematic review. Psycho-
logical Bulletin, 130, 989–1013.

Silberg, J., & Rutter, M. (2002). Nature-nurture interplay in
the risks associated with parental depression. In S. H.
Goodman & I. H. Gotlib (Eds.), Children of depressed
parents: Mechanisms of risk and implications for treat-
ment (pp. 13–36). Washington, DC: American Psychological
Association.

Singer, J. M., & Fagen, J. W. (1992). Negative affect, emotional ex-
pression, and forgetting in young infants. Developmental Psy-
chology, 28, 43–57.

Singer, L. T., Salvator, A., Guo, S., Collin, M., Lilien, L., &
Bayley, J. (1999). Maternal psychological distress and par-
enting stress after the birth of a very low-birth-weight in-
fant. Journal of the American Medical Association, 281, 799–
805.

Smith, J. R., Brooks-Gunn, J., & Klebanov, P. (1997). The conse-
quences of living in poverty for young children’s cognitive and
verbal ability and early school achievement. In G. J. Duncan
& J. Brooks-Gunn (Eds.), Consequences of growing up poor
(pp. 132–189). New York: Sage.

Stein, G., Marsh, A., & Morton, J. (1981). Mental symp-
toms, weight changes, and electrolyte excretion in the first
postpartum week. Journal of Psychosomatic Research, 25,
395– 408.

Stevenson, J., & Fredman, G. (1980). The social environmental
correlates of reading abilities. Journal of Child Psychology
and Psychiatry, 31, 681–698.

Suess, P. E., & Bornstein, M. H. (2000). Task-to-task vagal regula-
tion: Relations with language and play in 20-month-old chil-
dren. Infancy, 1, 303–322.
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