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Major depressive disorder (MDD) is among the most 
prevalent and costly of all psychiatric disorders; nearly 
17% of Americans will experience an episode of MDD 
in their lifetime (Kessler & Bromet, 2013). Depressive 
episodes are recurrent: In clinical samples, 75% of indi-
viduals with MDD will experience more than one epi-
sode (Mueller et  al., 1999). Perhaps not surprisingly, 
MDD has the greatest disease burden worldwide in 
terms of years lost to disability (Prince et  al., 2007). 
Given these alarming statistics, it is critical that we gain 
a better understanding of factors that contribute to the 
onset of this disorder.

Addressing this need, researchers have studied indi-
viduals who are at the highest risk for developing MDD: 
offspring of depressed parents. In fact, these offspring 
are 3 to 6 times more likely to develop depression than 
are their peers with no maternal MDD history (Lieb, 
Isensee, Höfler, Pfister, & Wittchen, 2002). Given that 
the prevalence of depression is twice as high in women 
as in men (Bromet et al., 2011), most investigators study 
offspring of depressed mothers and, in doing so, have 
identified a range of factors that may contribute to the 
intergenerational transmission of risk for depression.

Studies in this area have tended to examine either 
younger (i.e., infants and young children) or older (i.e., 
school-age children and adolescents) offspring. Cer-
tainly, some methods, such as self-report, can be reason-
ably used only with older offspring; moreover, it is easier 
to follow older than younger offspring into the period 
of highest risk for the first onset of a depressive episode 
(i.e., during adolescence and early adulthood). It is 
important to note, however, that offspring’s first expo-
sure to their mothers’ depression may occur as early as 
gestation. Further, given the critical importance of the 
early environment, maternal depression early in life may 
set motions into effect that are foundational for subse-
quent development. Indeed, the alterations documented 
in high-risk school-age children and adolescents are 
likely to have had precursors earlier in development.

With the exception of a small number of longitudinal 
investigations, most studies of the intergenerational 
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transmission of risk for depression focus on offspring 
in a narrow age range. Despite this limitation, it is note-
worthy that investigations of offspring of depressed 
mothers, conducted across development, have assessed 
conceptually similar risk factors and outcomes. The 
broad purpose of this review is to describe what we 
have learned from studies of the offspring of depressed 
mothers and advance suggestions for how we can best 
make progress in this area of study. We have three 
primary goals in this article. The first is to briefly 
describe representative findings from studies of older 
and of younger offspring of depressed mothers and to 
identify factors that have garnered the most consistent 
empirical support across development. The second goal 
is to explicate what these studies can and cannot tell 
us about mechanisms that might underlie the intergen-
erational transmission of risk for depression in younger 
and older offspring of depressed mothers. Our third 
goal is to offer recommendations for future research 
based on the limitations of this literature. We begin by 
describing findings from studies of older and then of 
younger offspring of depressed mothers.

School-Age Children and Adolescents

A large number of studies have demonstrated that 
school-age children and adolescents of depressed 
mothers not only have a higher prevalence of depres-
sion than do their peers with nondepressed mothers 
but also, and often in the absence of significant depres-
sive symptoms, exhibit psychobiological anomalies 
similar to those that have been found to characterize 
depressed adults. Thus, compared with older offspring 
of mothers with no family history of depression, chil-
dren and adolescents with a depressed parent have 
higher levels of irritability and fear (e.g., Rice, Eyre, 
Riglin, & Potter, 2017), more negative cognitive biases 
(e.g., Joormann, Talbot, & Gotlib, 2007), weaker reward 
responsivity (e.g., Forbes & Dahl, 2012), stronger stress 
reactivity and shorter telomeres (Gotlib et  al., 2015), 
and anomalous brain function and structure (e.g., Chai 
et al., 2015). They also have more problematic interper-
sonal relationships (e.g., Hammen & Brennan, 2001) and 
experience more stressful environments (e.g., Hammen, 
2006). Importantly, although not always in the context 
of high-risk samples, several of these characteristics 
have also been found to predict the onset of a depressive 
episode, including more problematic interpersonal rela-
tionships (e.g., Teo, Choi, & Valenstein, 2013), greater 
cortisol secretion (e.g., Colich, Kircanski, Foland-Ross, 
& Gotlib, 2015), greater cortical thinning (e.g., Foland-
Ross, Gilbert, Joormann, & Gotlib, 2015), and blunted 
neural response to reward (e.g., Bress, Foti, Kotov, Klein, 
& Hajcak, 2013).

Infants and Young Children

Even with recent advances in assessment, diagnosable 
depression in infants and very young children is rare. 
Consequently, researchers typically examine the rela-
tions (a) between depression in mothers and caregiving 
behaviors and environments and (b) between maternal 
depression and aspects of young offspring’s functioning 
that are known to be associated with the development 
of depression (Field, 2010; Lovejoy, Graczyk, O’Hare, 
& Neuman, 2000). These studies indicate that maternal 
depression is associated with lower quality parenting 
(i.e., less sensitive, responsive), problematic caregiving 
practices (e.g., less preventive health care), and other 
environmental stressors (e.g., lower family functioning) 
in these early years. Further, young offspring of depressed 
mothers, compared with low-risk comparison subjects, 
have been found to have more severe internalizing and 
externalizing symptoms, greater negative and lower 
positive affectivity, less social engagement, lower social 
competence, more dysregulated behavior, slower cogni-
tive development, greater heart rate reactivity to exter-
nal stimulation, greater hypothalamic-pituitary-adrenal 
axis dysregulation, greater frontal electroencephalogram 
asymmetry, alterations in neural circuitry, and higher 
rates of insecure or disorganized attachment (see Peltola 
et al., 2014; Posner et al., 2016; Stein et al., 2014). Paral-
leling findings in older children and adolescents, results 
of other studies have shown that these characteristics 
predict subsequent elevations in internalizing problems 
or psychiatric disorders (e.g., Dougherty, Klein, Durbin, 
Hayden, & Olino, 2010; Sayal, Heron, Maughan, Rowe, 
& Ramchandani, 2014), and in one prospective study, 
mothers’ postnatal depression predicted children’s onset 
of depression at age 16 years (Murray et al., 2011).

Offspring of Depressed Mothers: 
Summary

Taken together, these findings indicate that both older 
and younger offspring of depressed mothers have, as 
a group, anomalous psychobiological characteristics 
and differ from their low-risk peers in important aspects 
of their environments (e.g., caregiving quality, exposure 
to stressors). Given the markedly different ages of the 
offspring in these two literatures, it is not surprising 
that there are differences in investigators’ focus on spe-
cific environmental contexts (e.g., the early caregiving 
relationship vs. peer and romantic relationships) and 
in how they measure specific offspring characteristics 
(e.g., observed behavior vs. self-report). Despite these 
differences, however, there are striking parallels in their 
findings across development. Perhaps most consistently, 
both younger and older offspring of depressed mothers 
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exhibit difficulties in interpersonal relationships, abnor-
malities in stress reactivity, and attenuated reward- or 
approach-related functioning. Further, at least in older 
children and adolescents, there is evidence that these 
characteristics also predict the onset of depression. It 
is also not surprising to note that these difficulties in 
the functioning of high-risk offspring have all been 
found to characterize currently depressed individuals. 
Indeed, blunted reward responsivity, or anhedonia, is 
a cardinal diagnostic symptom of MDD. Thus, these 
characteristics in high-risk offspring prior to the onset 
of a depressive episode appear to be early markers of 
risk for MDD and may serve as risk factors for depres-
sion, mediating the association between maternal 
depression and disorder in the offspring.

What We Can and Cannot Learn From 
These Studies

Our second goal is to explicate what we can and cannot 
conclude from the findings of these studies of younger 
and older offspring concerning mechanisms that might 
underlie the intergenerational transmission of risk for 
depression. Although researchers initially attributed the 
high rates of depression in offspring of depressed 
mothers as evidence of inherited risk (e.g., mothers 
passing on their “genes for depression”), subsequent 
findings of associations between maternal depression 
and environmental risk factors have led to more com-
plex causal formulations. Collectively, these findings, 
combined with results of recent studies examining addi-
tional domains of functioning (e.g., Gotlib, Joormann, 
& Foland-Ross, 2014), yield valuable information con-
cerning how and when vulnerabilities or early signs of 
depression, such as heightened stress reactivity and 
blunted reward processing, emerge; both the nature 
and the timing of the vulnerabilities provide important 
information for the design and implementation of inter-
vention efforts.

Despite these strengths, we do not yet understand 
how environmental exposures associated with having 
a depressed mother are related to genetic risk. In par-
ticular, we cannot map specific characteristics of mater-
nal depression to risk for MDD in offspring nor do we 
understand precisely how specific vulnerabilities in 
offspring may increase risk for the subsequent onset of 
depression.

Directions for Future Research

We have learned much about the psychobiological char-
acteristics of offspring of depressed mothers; neverthe-
less, we have noted essential questions and issues that 
must be addressed if we are to make progress in this 

field. In this final section of the article, we recommend 
research that we believe will increase the ability both 
to elucidate causal associations between maternal 
depression and child outcomes and to identify when 
and how to intervene. Specifically, we call for studies 
that (a) are genetically informed, (b) take into consid-
eration the significant relations among risk factors asso-
ciated with maternal depression, (c) are multidomain 
and longitudinal with respect to both mothers’ and 
offspring’s functioning, (d) focus on protective factors 
and resilience, and (e) are based on intervention sci-
ence. Together, addressing these five areas has the 
potential to build an evidence-based understanding of 
precisely how maternal depression is associated with 
vulnerabilities that contribute to offspring’s risk of 
developing depression.

First, with respect to genetically informed studies, 
there are several points to briefly make. Although the 
broad field of psychiatric genetics has not yet yielded 
the gains that some investigators had hoped it would, 
data from the Children of Twins design do indicate that 
risk for depression in offspring is mediated, at least in 
part, environmentally (Singh et  al., 2011). Moreover, 
although heritability estimates help to determine the 
degree to which genes predict depression, there is a 
growing understanding that genetic risk factors can be 
moderated by the environment (Tucker-Drob, Briley, & 
Harden, 2013). In particular, the environment, including 
stress, may alter the influence of inherited risk differ-
entially across the spectrum of experiences and, impor-
tantly, across development (Lamb et al., 2010). In fact, 
in this context, Kendler, Gardner, and Lichtenstein 
(2008) documented patterns of both genetic innovation 
(previously inactive genes become active) and genetic 
attenuation (previously influential genes weaken) with 
respect to symptoms of depression at different devel-
opmental stages. Thus, future research might profitably 
examine when in development, how, and under what 
conditions the environment can influence or alter the 
negative effects of maternal depression, perhaps through 
the use of polygenic risk scores (Whalley et al., 2013), 
thereby directly informing intervention protocols.

Second, researchers must recognize that maternal 
depression is associated with a range of other risk fac-
tors, such as poverty, marital conflict, and other envi-
ronmental stressors. Although some studies have 
controlled statistically for potential confounds or tested 
moderation effects, the “confounds” are often treated 
as nuisance variables rather than as factors that may 
provide essential information. One approach to address 
potential confounds in observational data is to use 
propensity-score matching to equate groups on pre-
identified aspects while allowing the matched groups 
to differ on the variable of interest (West et al., 2014). 
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Using this approach, researchers would equate mothers 
with and without depression on selected measures of 
environmental characteristics associated with depres-
sion, essentially matching these two groups on those 
variables, and then compare outcomes to test the causal 
effect of the primary risk factor—in this case, depres-
sion in mothers. It is important to note, however, that 
the correlated factors may not be nuisance variables; 
indeed, they may play a causal role in the onset of 
MDD. Thus, models of intergenerational transmission 
of risk for depression must reflect these interrelated 
factors and effects.

Third, there is a need for multimodal longitudinal 
studies of risk for depression across development that 
conceptualize and assess age-related differences in the 
presentation of depression symptoms (i.e., heterotypic 
continuity; see Tyrell, Yates, Widaman, Reynolds, & 
Fabricius, 2019). These studies permit both the simul-
taneous modeling of multiple risk factors and the exe-
cution of cross-lagged analyses to elucidate temporal 
patterns of associations among risk factors and out-
comes. In addition, given growing evidence of common 
elements of psychopathology across disorders (Caspi 
& Moffitt, 2018), combined with the formulation that 
maternal depression may be a nonspecific risk factor 
for multiple negative outcomes (Cicchetti & Rogosch, 
1996), researchers would benefit from assessing not 
only MDD but also general psychopathology and adap-
tive functioning in both mothers and offspring. Identify-
ing which children will develop depression and which 
children will develop other frequently co-occurring 
disorders (e.g., anxiety disorders, eating disorders, per-
sonality pathology) is important in elucidating mecha-
nisms that underlie vulnerability to psychopathology 
and delineating pathways to specific disorders.

It is also important for researchers to acknowledge 
the role of the environment in shaping development, 
recognizing that children are not merely passive recipi-
ents of their environment and that experiences occur-
ring earlier in life may have cascading effects. Indeed, 
risk factors may have a differential influence on children 
based on the plasticity of the developing brain. In this 
context, multimodal longitudinal studies and interven-
tion designs may provide the best opportunity for 
researchers to test the timing of factors implicated in risk 
for depression as well as the dependence (vs. interde-
pendence) of multiple risk factors and potential causal 
mechanisms. These studies can also yield tests of media-
tion to examine whether, how, and when certain markers 
or characteristics increase risk for depression.

Fourth, it is important to recognize the diversity 
within families in which offspring are at risk for depres-
sion. Such families are heterogeneous with respect not 
only to race, ethnicity, socioeconomic status, and other 

personal and demographic characteristics but also to 
the clinical features of depression. Indeed, we know 
little about the differential impact of various symptoms 
or subtypes of maternal depression on the offspring’s 
functioning. Further, half of the offspring of depressed 
parents will not develop depression (Weissman et al., 
2016). In this context, therefore, it is important that 
researchers examine specific aspects of this heterogene-
ity at different points in development and identify fac-
tors that promote resilience in offspring (e.g., Fischer, 
Camacho, Ho, Whitfield-Gabrieli, & Gotlib, 2018).

Finally, we encourage researchers to conduct studies 
using an intervention-science framework, not only to 
evaluate new treatment approaches but also to test 
mechanisms that affect risk for depression. For example, 
physiology in dyadic contexts can be examined using 
laboratory-based manipulations of stress (Thorson, 
West, & Mendes, 2018). Similarly, targeting caregivers’ 
negatively biased cognitions (Bugental & Johnston, 
2000) may normalize their expectations and improve 
interactions with their offspring, potentially reducing 
offspring’s risk for depression. Finally, interventions 
designed to target risk factors associated with maternal 
depression (Garber, 2006) or to enhance high-risk chil-
dren’s coping and emotion-regulation skills (Compas 
et  al., 2009) offer direct tests of specific risk factors 
implicated in the intergenerational transmission of risk 
for depression.

In closing, decades of research have taught us much 
about the intergenerational transmission of risk for 
depression; we have learned a great deal about out-
comes in offspring of depressed mothers, including the 
ultimate outcome of MDD in these offspring. In addi-
tion, despite the fact that studies in this area have each 
targeted offspring in a narrow age range, researchers 
have identified similar constructs across developmental 
periods, which likely reflect continuity in vulnerabilities 
to depression. At this point, we recommend that 
researchers design studies that target those vulnerabili-
ties for intervention, examine when in development it 
is most effective to do so, and determine how we might 
disrupt the intergenerational transmission of risk.
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