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Abstract

Intergenerational continuity in depressive symptoms is well established between mother and child,
but there are still important facets of this relationship that are underexplored. We examine
intergenerational continuity in depressive symptoms between mother—child dyads as a flexible
function of child age and account for the potential moderating role of maternal co-morbid health
risk behaviors. Using prospective, self-report data collected yearly from 413 mother—child dyads
(210 mother—son dyads and 203 mother—daughter dyads) between child ages 12-17, the results
indicate that the effect of maternal depressive symptoms on daughters’ depressive symptoms
steadily increases throughout adolescence whereas the effect of maternal depressive symptoms on
sons’ depressive symptoms is relatively small, stable, and non-significant during mid-adolescence
before increasing in effect in later adolescence. A positive interactive effect between maternal
depressive symptoms and intimate partner violence is observed for sons and maternal depressive
symptoms and substance use for daughters. A negative interactive effect of maternal depressive
symptoms and substance use is observed among sons. Overall, this study identifies particular
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subgroups for whom intervention programming is most beneficial and suggests targeting health
risk behaviors of mothers to lessen the impact of maternal depressive symptoms on offspring.
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Introduction

Adolescents who suffer from depressive symptoms are at a heightened risk for a host of
negative consequences including poor academic performance, peer difficulties, involvement
in antisocial and problem behavior, adverse mental and physical health outcomes, and
suicidal behavior (Naicker et al. 2013; Ritakallio et al. 2008). As children move through
childhood and adolescence, the likelihood of experiencing depressive symptoms and,
ultimately a clinical diagnosis of depression, increases dramatically. In 2015, over three
million adolescents aged 12—17 experienced at least one depressive episode in the past year,
representing 19.5% of females aged 12-17 and 5.8% of males aged 12-17 (National
Institute of Mental Health 2017). Moreover, research indicates that 20% of adolescents
reported a lifetime prevalence of depressive symptoms (Bansal et al. 2009). Clearly,
depressive symptoms affect a nontrivial percentage of the adolescent population and serve as
a major public health concern.

Although there is no single cause of depressive symptoms among children and adolescents,
one of the most salient factors is the presence of parental depressive symptoms. Moreover,
women are more likely to suffer from depressive symptoms than men (National Institute of
Mental Health 2017), and there is evidence that continuity in depressive symptoms is
stronger between mother and child compared to father and child (Pilowsky et al. 2014). Not
only do children of mothers with depressive symptoms display a heightened risk for
developing depressive symptoms themselves (e.g., Goodman et al. 2011; Mikkonen et al.
2016), but among these children, the course of depressive symptoms tends to be more severe
compared to the children of mothers with no depressive symptoms (Lieb et al. 2002).

Despite strong evidence of intergenerational continuity in depressive symptoms between
mother and child, there are still three facets of this continuity that we know comparatively
little about. The first facet is timing of continuity, and, more specifically, the degree to which
maternal manifestations of depressive symptoms at different points in the child’s life course
are related to manifestations of depressive symptoms among offspring. Most often, the
lifetime prevalence of maternal depressive symptoms is considered as a predictor of
offspring depressive symptoms at a particular developmental period, for example, during
childhood or adolescence (e.g., Hammen et al. 2008). Other research uses maternal
depressive symptoms at one point in time to predict concurrent offspring depressive
symptoms or offspring depressive symptoms later in the life course (e.g., five or ten years
later; see Hammen et al. 2012). Yet to be conducted is a systematic assessment of the degree
to which a mother’s depressive symptoms are associated with her child’s depressive
symptoms continuously across time. This investigation is particularly important given that
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maternal depressive symptoms may wax and wane over time; thus, a one-time snapshot of
maternal symptoms or a history of any depressive symptoms may not be sufficient to
underscore the true nature of continuity in depressive symptoms across time. Moreover,
there is considerable heterogeneity in the severity and type of depressive symptoms over the
life course and during adolescence, in particular (Thapar et al. 2012). As such, the factors
that underlie this continuity may vary in degree during this time. Therefore, it is worthwhile
to directly examine the extent to which intergenerational continuity in depressive symptoms
is stable or variable over time, and whether there are sensitive periods during adolescence in
which offspring may be particularly vulnerable or resilient to the harmful effects of maternal
depressive symptoms (Goodman and Gotlib 1999).

The role of mothers’ co-morbid health risk behaviors is the second facet of intergenerational
continuity in depressive symptoms that requires more investigation. Maternal health risk
behaviors—including substance use, intimate partner violence, and involvement in crime—
often co-occur with mothers’ depressive symptoms, and each have been independently
linked to maternal as well as child well-being (Folger et al. 2017; Whitaker et al. 2006).
Little work has examined whether intergenerational continuity in depressive symptoms
remains when accounting for these co-morbid health risk behaviors or whether these co-
morbid health risk behaviors (or any factors) may exacerbate the harmful effect of a
mother’s depressive symptoms on her child’s depressive symptoms (Goodman et al. 2011).
To understand why the effect of maternal depressive symptoms on offspring depressive
symptoms may be exacerbated when these symptoms co-occur with health risk behaviors,
we draw upon the logic of the “Launch and Grow” model proposed by Garber and Cole
(2010) and the Interpersonal Stress Model proposed by Hammen et al. (2004), which argue
that the primary mechanisms that link maternal depressive symptoms to a child’s depressive
symptoms are the ensuing cascade of family stress and maladaptive family functioning.
Since both maternal depressive symptoms and co-morbid health risk behaviors are known to
promote family stress and poor family functioning, it is possible that the effects of maternal
depressive symptoms on family functioning and child depressive symptoms may be
intensified when a mother also abuses substances, is involved in intimate partner violence,
and/or participates in criminal activities. Importantly, this causal pathway is speculative, and
the role of moderators of intergenerational continuity of depressive symptoms, themselves,
are largely unknown (Goodman et al. 2011). Therefore, we begin to contribute to this
inquiry by focusing on the role of maternal co-morbid health risk behaviors as factors that
can potentially intensify the harmful effect of maternal depressive symptoms on offspring’s
depressive symptoms

The final facet in need of greater examination is a focus on the role of child’s gender in
intergenerational continuity. Gender differences in depressive symptoms manifest in early
adolescence, with girls demonstrating a greater risk for depressive symptoms and clinical
diagnoses of depression compared to boys beginning around the age of 13 (Salk et al. 2016).
Moreover, evidence suggests that the progression and patterns of depressive symptoms vary
across gender in terms of the severity and duration of symptoms in childhood and
adolescence, in particular (e.g., Ge et al. 2001), largely as a result of differential
vulnerabilities to risk factors for depressive symptoms such as family stress and negative
family functioning across gender (i.e., girls appear to be more vulnerable to these risk
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factors and at a younger age; e.g., Cyranowski et al. 2000). Thus, it is not surprising that
maternal depressive symptoms tend to elevate the risk for depressive symptoms in daughters
more so than for sons (Chen et al. 2009). Given that intergenerational continuity is likely a
function of child gender, we further explore gender differences in intergenerational
continuity, particularly as it pertains to the potential for differences in timing (our first
identified understudied facet) and the role of maternal co-morbid behaviors (our second
identified understudied facet).

We address these three understudied and likely interrelated facets of intergenerational
continuity in depressive symptoms between mother and child using prospective longitudinal
data from 413 mother—child dyads from the Rochester Intergenerational Study (RIGS).
Specifically, we examine intergenerational continuity in depressive symptoms from age 12
to age 17 while taking into account the importance of maternal co-morbid health risk
behaviors and child gender. In the end, our efforts are intended to identify mother—child
dyads who are particularly vulnerable and in need of intervention programming.

Intergenerational Continuity in Depressive Symptoms

Prior research consistently demonstrates that children of mothers who display depressive
symptoms and/or have incurred a clinical diagnosis of depression are at a greater risk for
depressive symptoms and/or clinical diagnoses of depression (for reviews see Goodman
2007; National Research Council 2009). Recent estimates suggest that there is a three- to
five-fold increase in the likelihood of developing depressive symptoms if one’s mother has a
history depressive symptoms (Gotlib and Colich 2014), and a meta-analysis by Goodman et
al. (2011) found an overall positive, albeit, small effect of maternal depressive symptoms on
an array of offspring internalizing problems, including depressive symptoms.

The mechanisms underlying the positive relationship between maternal depressive
symptoms and offspring depressive symptoms are varied and complex, including heritability
and genetic factors, neuroregulatory functioning, family functioning and behaviors, and
adverse environments (see Beardslee et al. 2012; National Research Council 2009 for
reviews). While biological factors may account for nearly 45% of the intergenerational
transmission in depressive symptoms (Chen and Yu 2015; Lau and Eley 2008), the majority
of intergenerational continuity in depressive symptoms is a result of adverse environments
resulting from parental depressive symptoms (Flint and Kendler 2014). Maternal depressive
symptoms are predictive of heightened interpersonal stress, which may impact parenting
quality, and this sequela leads to increased adolescent stress and lower perceived social
competence, both of which are associated with adolescent depressive symptoms (i.e., the
Interpersonal Stress Model; Hammen et al. 2004). Similarly, Garber and Cole (2010) found
that maternal depressive symptoms yielded more family stress and strained parent-child
relationships, which, in turn, predicted depressive symptoms in adolescent children (i.e., the
“Launch and Grow” Model).

In research examining intergenerational continuity in depressive symptoms between mothers
and adolescent offspring, the general conclusion is that any maternal history of depressive
symptoms (whether historical using retrospective reports or concurrent measurement) is
associated with increased depressive symptoms in children. Moreover, intergenerational
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continuity tends to be stronger among adolescent daughters compared to adolescent sons
(e.g., Mason et al. 2017; for an exception see Mikkonen et al. 2016). Recent research
examining the effects of maternal depressive symptoms measured at child age 11 found that
maternal depressive symptoms were associated with concurrent depressive symptoms among
both sons and daughters, but maternal depressive symptoms assessed at age 11 only
predicted depressive symptoms among daughters in late adolescence (age 18; Mason et al.
2017). This latter finding highlights two important factors related to intergenerational
continuity. First, continuity between mothers and sons does not mirror continuity between
mothers and daughters. Second, it contradicts the premise that the timing of maternal
depressive symptoms is irrelevant to continuity (see Hammen and Brennan 2003).
Depressive symptoms are not consistent across the life course; they vary in timing and
course, with more severe depressive symptoms emerging during life transitions and times of
stress (Ge et al. 2001; Wickrama et al. 2008). As such, Mars et al. (2012) argue that it is
more than just a history of parental/maternal depressive symptoms that matters when
studying intergenerational continuity in depression; it is also the magnitude and recency of
maternal depressive symptoms.

The timing of maternal depressive symptoms is also pertinent to the study of
intergenerational continuity in depressive symptoms across child gender due to the varying
etiology of depressive symptoms (i.e., the relevance of biological and environmental factors
can wax and wane over time) and symptomology (i.e., severity and duration) during
adolescence. Prospective, longitudinal studies demonstrate that depressive symptoms begin
to increase around the age of 13 among girls but remain fairly constant among boys (Cole et
al. 1999). Whalen et al. (2016) also found gender differences in the severity and course of
depression from early childhood through adolescence and argued gender-specific
sensitivities to adversities likely account for these differences in the prevalence and
magnitude of depressive symptoms. This is in line with the Generic Elaborated Cognitive
Vulnerability-Stress Model (Hankin and Abramson 2001), suggesting that the general
pattern of depressive symptoms among girls varies from their boy counterparts because
adolescent girls are more likely to incur independent negative life events (i.e., events that are
outside the realm of family) at an earlier age than boys (Rudolph and Hammen 1999).
Furthermore, negative life events are more strongly related to depressive symptoms in girls
compared to boys because girls are more likely to use internal coping mechanisms such as
rumination, which is associated with depressive symptoms (Nolen-Hoeksema et al. 1999),
and encode these events in more detail (Seidlitz and Diener 1998), while boys are more
likely to employ external coping behaviors such as aggression (see also the Gender
Intensification Process; Hill and Lynch 1983). As a result, girls may be more vulnerable to
depressive symptoms following negative life events, including maternal depressive
symptoms and their sequelae, than boys during adolescence because of their coping style.

During adolescence, adolescents experience biological (e.g., puberty and associated
hormonal changes which are linked to changes in mood and affect) and social changes (e.g.,
increasing independence; increasing pressure to conform to culturally-defined gender-based
stereotypes), both known to increase vulnerability to depressive symptoms. In fact,
adolescence is a particularly acute period of vulnerability, particularly for girls who tend to
begin puberty at an earlier age and struggle with the requirements of a culturally-prescribed
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feminine identity known for promoting internalizing behaviors (i.e., the Gender
Intensification Hypothesis; Hill and Lynch 1983; see also the Vulnerability-stress Model;
Cyranowski et al. 2000; Nolen-Hoeksema and Girgus 1994). Maternal depressive symptoms
can intensify stress among adolescents, with negative interpersonal interactions (or a lack of
any interactions at all) between mother and child, further enhancing the risk for depressive
symptoms in offspring in line with the Launch and Grow model of Garber and Cole (2010;
see also Hammen et al. 2004). Thus, it may be that the effect of maternal depressive
symptoms on adolescent depressive symptoms varies over this period of the life course and
across child gender as both maternal depressive symptoms and adolescent vulnerabilities
vary.

Maternal Depressive Symptoms, Comorbid Health Risk Behaviors, and Intergenerational
Continuity of Depressive Symptoms

Maternal depressive symptoms negatively affect familial environments (e.g., poor parenting
quality and family stress), which, in turn, increase the likelihood of depressive symptoms in
offspring (e.g., Garber and Cole 2010). However, other maternal health risk behaviors also
related to depressive symptoms in offspring, often proposed to be related through the same
mechanisms invoked by models of intergenerational continuity in depression (i.e.,
interpersonal stress and family functioning). This raises the question as to whether the co-
occurrence of these health risk behaviors may exacerbate the negative effect of maternal
depressive symptoms on child depressive symptoms.

Substance use—There is a clear association between substance use and depressive
symptoms (e.g., Lai et al. 2015) with evidence of shared etiologies (e.g., genetic
predisposition) and various causal pathways (e.g., Swendsen and Merikangas 2000). Though
directionality is difficult to ascertain, some evidence suggests that depressive symptoms can
lead to substance use, consistent with the self-medication hypothesis (Khantzian 1985).
However, this evidence varies depending on substance type (e.g., cigarettes vs. marijuana;
Wilkinson et al. 2016; Womack et al. 2016). Conversely, substance use may precede
depressive symptoms, with studies demonstrating a greater risk for subsequent depressive
symptoms among cannabis users (Lev-Ran et al. 2014) and individuals suffering from an
alcohol use disorder (Boden and Fergusson 2011). Substance use itself may also interact
with pre-existing vulnerabilities to mood disorders (Quello et al. 2005) or the positive
association between substance use and depressive symptoms may be bidirectional (Pacek et
al. 2013) and developmentally specific (Briere et al. 2014). Nonetheless, depressive
symptoms and substance use often co-occur.

Parental substance use is related to offspring internalizing and externalizing problem
behaviors, including depressive symptoms (Chassin et al. 1999). Substance use is also
associated with reduced quality of parenting behaviors, such as erratic responses to child
needs (Patterson et al. 1992), and it can create stressful environments where material
resources and social support are deflected away from the child (Dishion et al. 1999; Fals-
Stewart et al. 2004). As such, parental substance use in the form of excessive alcohol and/or
drug use are linked to depressive symptoms in children via associated adverse environments
(Anda et al. 2002). The question remains if intergenerational continuity in depressive
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symptoms persists when accounting for parental substance use and if the relationship
between parental substance use and offspring depressive symptoms endures when
accounting for maternal depressive symptoms. Moreover, with the frequent co-occurrence of
these behaviors, it is possible that the co-occurrence of these behaviors enhances the other’s
harmful effect on offspring depressive symptoms.

Intimate partner violence—Involvement in intimate partner violence increases a
woman’s risk for depressive symptoms (Devries et al. 2013), and it is associated with more
severe depressive symptoms, particularly in women without a history of depressive episodes
(Bonomi et al. 2006). Alternatively, women with depressive symptoms or have a history of
depressive symptoms are at greater risk for partner conflict and intimate partner violence
(Capaldi et al. 2012), including both perpetration and victimization (Keenan-Miller et al.
2007). Overall, the relationship between depressive symptoms and interpersonal violence
appears to be bidirectional for women, indicating a troubling cycle that may perpetuate itself
in the absence of intervention (Hammen 2009; Helweg—Larsen et al. 2008).

Children exposed to intimate partner violence are at an increased risk for depressive
symptoms (McFarlane et al. 2003). More specifically, maternal interpersonal trauma, which
includes intimate partner violence, is related to child socio-emotional functioning, which
affects the likelihood of depressive symptoms (Folger et al. 2017). The relationship between
maternal involvement in intimate partner violence and offspring depressive symptoms is also
accounted for by a number of other factors related to poor family functioning including child
perception of family cohesion (Owen et al. 2009).

Acknowledging the comorbidity of depressive symptoms and intimate partner violence,
Bair-Merritt et al. (2015) found that the effect of intimate partner violence exposure on
youth internalizing symptoms was partially accounted for by maternal depressive symptoms.
Furthermore, evidence suggests that maternal depressive symptoms and intimate partner
violence likely interact to affect offspring behaviors. Silverstein and Colleagues (2006)
reported that the effect of maternal depression on child school and social functioning is
compounded by child exposure to in-home violence. Moreover, Breslend et al. (2016) found
that interparental conflict exacerbates parental depressive symptoms, leading to more
internalizing problems in children. However, it is not known whether the combination of
maternal intimate partner violence and maternal depressive symptoms interact and to further
promote depressive symptoms, specifically, in offspring, especially adolescent children.

Criminal behavior—Numerous studies demonstrate a relationship between depressive
symptoms and antisocial/criminal behavior (e.g., Douzenis et al. 2005; Ge et al. 1996). A
history of conduct disorders may explain this link, with a conduct disorder diagnosis
predicting subsequent illegal behavior in women (Bardone et al. 1996). Moreover, conduct
disorders are also a known risk factor for later depressive symptoms (Stringaris et al. 2014).
Although the relationship between depression and criminal behavior may be spurious, with
evidence that less than 5% of crime is directly related to depressive symptoms and, among
those with depression, only 15% of crimes were related to current symptoms (Peterson et al.
2014), it is possible that the combination of these two health risk behaviors may interact to
negatively affect the next generation.
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Knowledge of, or witnessing, parental involvement in criminal behavior serves as an acute
stressor, affecting the well-being and emotional adjustment of a child (Dallaire and Wilson
2010). In fact, research suggests a link between parental criminality and prepubertal
depressive symptoms (Zalsman et al. 2006; see also Jaffee et al. 2002). Further, maternal
arrest and conviction have powerful impacts on adolescent offspring (Shlafer et al. 2012).
Dallaire et al. (2015) found that both arrest and conviction increase the risk for internalizing
and externalizing problem behaviors in offspring (see also Silberg et al. 2012). Similarly,
children whose parents are involved in criminal behavior and witness their parent’s arrest or
incarceration exhibit greater levels of anxiety and depressive symptoms (Dallaire and Wilson
2010). Moreover, Murray and Farrington (2008) found that parent-child separation resulting
from criminal participation predicts enduring internalizing problems in male children.

Few known studies have examined the role of parental criminal behavior within the context
of intergenerational continuity in depression. Kerr et al. (2013) examined the effects of
adoptive mother depressive symptoms and antisocial behaviors on early childhood
internalizing behaviors while accounting for the biological mother’s depression history and
found that both adoptive mother depressive symptoms and antisocial behavior were a
predictor of internalizing behaviors. On the other hand, Sellers et al. (2014) found that
maternal depressive symptoms led to an increased risk of depressive symptoms in adolescent
offspring via mothers’ antisocial behavior (including criminal behavior). Therefore, we
continue with this line of inquiry and query whether intergenerational continuity in
depressive symptoms remains when accounting for maternal criminal behavior and examine
whether maternal involvement in criminal behavior exacerbates the effect of maternal
depressive symptoms on adolescent depressive symptoms.

Current Study

In this study, we examine the time-varying relationship between maternal depressive
symptoms and child depressive symptoms from age 12 to 17. We focus on general
depressive symptoms instead of clinical diagnoses of depression given that many depressive
episodes fail to result in a clinical diagnosis and subclinical levels of depressive symptoms
negatively affect individual functioning similar to depressive symptoms that meet diagnostic
criteria (Gotlib et al. 1995). Moreover, we focus solely on intergenerational continuity
during adolescence because we want to utilize self-report data of depressive symptoms by
mothers and their offspring since maternal reports of child depressive symptoms may be
colored by one’s own depression experiences (Goodman 2007). Younger children are likely
too young to reliably assess their own depressive symptoms (Goodman 2007). In assessing
the time-varying relationship between maternal and child depressive symptoms, this study
further advances the study of intergenerational continuity in depressive symptoms by (1)
accounting for the independent and potentially conditioning effects of maternal co-morbid
health risk behaviors that often co-occur with depressive symptoms and (2) examining how
child gender moderates these relationships.

Although this inquiry is largely exploratory in nature, we draw upon various theoretical
models (i.e., the Gender Intensification Hypothesis, Hill and Lynch 1983; the Generic
Elaborated Cognitive Vulnerability-Stress Model, Hankin and Abramson 2001; the
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Interpersonal Stress Model, Hammen et al. 2004; and the Launch and Grow Model, Garber
and Cole 2010) and expect that the effect of maternal depressive symptoms on a child’s
depressive symptoms will strengthen as adolescence progresses, particularly for daughters
who are more susceptible to maternal depressive symptoms (see Hankin and Abramson
2001; Hill and Lynch 1983). Moreover, we hypothesize that the effect of maternal depressive
symptoms on a child’s depressive symptoms will remain when accounting for maternal co-
morbid health risk behaviors, but the effect of maternal depressive symptoms will be
exacerbated by co-morbid health risk behaviors, particularly for female offspring who are
more likely to internalize stressful environments.

The sample for this analysis is drawn from the Rochester Intergenerational Study (RIGS),
the intergenerational extension of the Rochester Youth Development Study (RYDS). Only a
brief summary of these studies is provided since detailed information about the two
longitudinal, companion studies are presented elsewhere (Henry et al. 2015). The RYDS
data is originally comprised of a birth cohort of 1000 adolescents (25% of the population),
representative of the 7th and 8th grade public school population in Rochester, New York in
1988. Adolescents at a high risk for antisocial behavior were overrepresented by
oversampling males and adolescents who resided in high-crime areas of the city based on
police arrest data for 1987. These adolescents averaged 13.6 years of age at the start of the
study, 73% were male, 68% were black, 17% were Hispanic, and 15% were white. The
sample also represents the full socioeconomic spectrum found in an urban population
(Farnworth et al. 1994), but it over represents poor families as 33% of the head of
households were unemployed at the start of the study and 40% were on welfare. These
adolescents were followed through adulthood from 1988 to 2006, and completed three
phases of semi-annual (1988-1992; Phase 1), annual (1994-1996; Phase Il) and biannual
(2003-2006; Phase I11) interviews.

Beginning in 1999, RIGS identified the oldest biological child of the RYDS participants and
added new firstborns to the sample in each subsequent year. Both the RYDS participant and
the other primary caregiver (if it is the mother) completed annual interviews since the
inception of RIGS (continuing until the child turns 18/turned 18) and the child completed
annual interviews once he/she turned eight. Data collection is ongoing, but currently, there
are prospective longitudinal data on 529 parent child dyads. The current analysis uses data
from 413 parent—child dyads (210 mother—son dyads and 203 mother—daughter dyads),
which includes all dyads where the child was at least 12 years of age in 2016, the last year
from which data is available for analysis. The children are relatively evenly split by sex
(51% male and 49% female), and 66% of children are black, 9% are Hispanic, 14% are
mixed race, and 11% are white. Almost all mothers (96%) reported living with their child
during adolescence. This generates a sample of 1,196 mother—son dyad years and 1194
mother—daughter dyad years for analysis. All data collection procedures were approved by
the State University of New York at Albany’s Institutional Review Board.
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Maternal depressive symptoms—Maternal depressive symptoms were assessed at each
yearly interview using 19-items adapted from the Center for Epidemiological Studies-
Depression scale (CES-D scale; Radloff 1977). This widely used, self-report measure of
depressive symptoms was created for community samples and asks about the frequency of
depressive symptoms in the past two weeks. The scale demonstrates acceptable reliability in
all groups studied (Radloff 1991), and among this sample, the reliability of maternal
measures of depressive symptoms across child ages 12-17 is .83-.94. Higher scores on this
scale indicate more numerous and frequent depressive symptoms. A full list of all the items
included in this measure, as well as other measures, are presented in the Appendix.

Child’s depressive symptoms—Beginning at the age of 12, child’s depressive
symptoms were assessed using 13-items based on the CES-D scale (Radloff 1977),
subsequently adapted for adolescents by removing items likely to be irrelevant and
rewording items to make them more understandable and applicable to the present
population. This scale has been shown to have acceptable reliability among junior high
school and high school students (Radloff 1991), and among this sample, the reliability for
child’s depressive symptoms for each year from child age 12-17 is .86-.90.

Maternal substance use—In each year interview, mothers were asked if they drank
alcohol since the date of the last interview. If the response was affirmative, a set of follow-up
questions asked whether or not she had gotten drunk since the date of the last interview, and
if so, how many times. Similarly, mothers were also asked if they had used any drugs,
including marijuana or other non-prescribed drugs, since the date of the last interview. With
an affirmative response, a follow-up question asked how many times she had used marijuana
or another illegal drug, respectively, since the date of the last interview. Since our focus is on
problematic substance use by mothers, we combined the number of times a mother self-
reported being drunk and the number of times that a mother self-reported drug use to create
a frequency measure of problem substance use. It should be noted that marijuana use was the
only type of drug used in this sample of women. Given the extreme skew of the distribution,
we added a constant of one and took the natural log. Additional analyses were conducted by
separating the frequency of excessive alcohol use and the frequency of illegal drug use and
are presented at the end of the results section.

Maternal intimate partner violence—If a mother reported that she was married, living
with a significant other, or had been in a relationship with a significant other for at least one
month, then she was asked a set of questions to assess the prevalence and frequency of
intimate partner violence using the Conflict Tactics Scale (CTS; Straus 1979), a widely used
scale to measure intimate partner violence with documented reliability and validity across
samples (Straus 1990). Nine items in the CTS create a physical violence scale. These nine
questions were asked in terms of both perpetration and victimization, ascertaining the
prevalence of these events since the date of last interview. Because the frequency of physical
violence is highly correlated with severity (r = .57, p<.01; see also Holtzworth-Munroe and
Stuart 1994; Straus et al. 1996) and the most common pattern of intimate partner violence
among women is mutual violence (Carney et al. 2007), our measure of maternal intimate
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partner violence is based on the frequency of perpetrating behaviors and violent
victimization. Additional analyses were also conducted using the frequency of intimate
partner violence victimization and the frequency of intimate partner violence perpetration,
respectively, as the unique measure of maternal intimate partner violence and the results are
presented at the end of the Results section.

Notably, for each dyad-year of analysis, only 65% of both mother-son dyad-years and 64%
of mother—daughter dyad-years had a mother with a significant other and eligible to answer
questions from the CTS (Straus 1979). Therefore, we use the two part-predictor method
outlined by Dziak and Henry (2017) to include all available dyad-years to estimate the
independent and moderating effects of maternal intimate partner violence on child’s
depressive symptoms. In this method, both an indicator of whether the mother was in a
relationship or not (based on eligibility to answer the CTS scale questions), as well as the
frequency of intimate partner violence conditional on being in a relationship, are considered
as simultaneous predictors of the dependent variable.

Maternal involvement in crime—In each year interview, mothers were asked whether or
not they were involved in 14 different criminal behaviors since the last interview. These
items are a subset of the delinquency index (Huizinga et al. 1991) appropriate for adult
respondents. Given the overlap in items and skip patterns in the data that prevent the
construction of a variety or frequency measure for the majority of mothers, we use a binary
indicator of involvement in crime, which represents whether or not a mother responded
affirmatively to involvement in any of the 14 criminal behaviors in the past year.

Control variables—We also include a set of control variables in all analyses to limit the
potential that the effect of maternal depressive symptoms on child’s depressive symptoms is
spurious. We include a continuous measure of the mother’s age at birth and whether or not
the mother lives with her child. Additionally, we include an indicator of financial stress as
reported by the mother annually. This is a count of the number of different financial
hardships faced by the mother/mother’s household in the past year including reduced food
intake as a result of a lack of money/food stamps, falling behind in rent or house payments,
and not having enough money to pay utility bills. Finally, we include a set of controls for the
race/ethnicity (black, Hispanic, and mixed race with white serving as the reference group) of
the child. Descriptive information for each variable included in the study is presented in
Table 1.

Analytic Plan

To explore time-varying effects of maternal depressive symptoms on offspring depressive
symptoms from offspring age 12 to 17, we estimated a series of time varying effect models.
Time-varying effect models are flexible, semi-parametric models that estimate change in an
outcome (e.g., child’s depressive symptoms), and the relationship between predictors (e.g.,
mother’s depressive symptoms) and an outcome, as a function of time (Tan et al. 2012;
Vasilenko et al. 2014). An optimal, nonparametric age trend representing both change in the
behavior over time and the relationship between predictors and outcome over time is utilized
to produce an effect size curve based on the strength of the relationship between the
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predictors and outcome at each point in development. As a result, the time-varying effect
model affords us the opportunity to uncover nuanced changes in child’s depressive
symptoms over time, as well as a nuanced assessment of critical periods of time in which
children are most vulnerable to a mother’s depressive symptoms and co-morbid behaviors
(Vasilenko et al. 2017). For instance, the age-varying effect of maternal depressive
symptoms on child depressive symptoms is expressed as

CDij = ﬂo(t) + ﬂl(t) * MDij + ﬂz(C) + &

where CDj;(child’s depressive symptoms) and MD;; (maternal depressive symptoms) are
measured for mother—child dyad /7at time fand Cis a vector of time stable control variables.
Unlike other common methods for assessing change over time (e.g., growth models), the
time-varying effect model does not require an a priori constraint on the shape of the
relationship between a time-varying predictor and an outcome. Rather, the time-varying
effect model only assumes that there is a smooth change pattern, and utilizes splines (in this
case a p-spline) to model change in a process, as well as the changing relationship between a
predictor and an outcome over time. Therefore, the time-varying effect model provides the
opportunity to allow the data to speak to the relationship investigated rather than placing a
parametric constraint on the change processes. Although this method has been used to assess
changes in various outcomes such as alcohol use, smoking urges and drug use using
longitudinal panels (Vasilenko et al. 2014; Epstein et al. 2017; Shiyko et al. 2012), this
approach has not yet been applied to the assessment of continuity in depressive symptoms
between mother and child and, therefore, provides an opportunity to uniquely examine the
interplay between these variables.

The analysis proceeded in three steps. First, we estimated the relationship between maternal
depressive symptoms on offspring depressive symptoms from child ages 12 to 17 net of
controls. Next, we included each of the three co-morbid health risk behaviors in the
aforementioned model to determine if maternal depressive symptoms were uniquely
associated with a child’s depressive symptoms when accounting for these co-morbid health
risk behaviors. Finally, we added an interaction between maternal depressive symptoms and
each co-morbid health risk behavior to ascertain whether or not the presence of the health
risk behavior exacerbated the effects of maternal depressive symptoms on adolescent
depressive symptoms. Each model was estimated separately for mother—son dyads and
mother-daughter dyads. All models were estimated in SAS v.9.3 using the TVEM SAS
macro (Li et al. 2014). The results are presented in Figs. 1-8 as time-varying coefficients,
the appropriate display of effects for a time-varying effect model (see Evans-Polce et al.
2015), with the y-axis set to similar scales for each covariate across gender.

Figure 1 demonstrates the time-varying relationship between maternal depressive symptoms
and offspring depressive symptoms. Among mother-son dyads, the relationship between
maternal depressive symptoms is small, relatively stable in early adolescence before
becoming non-significant in mid-adolescence (approximate age 15). Beginning at age 16,
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the relationship between maternal depressive symptoms and sons’ depressive symptoms is
significant and appears to increase, with the largest effect observed at age 17. Among
mother—daughter dyads, the relationship between maternal depressive symptoms and
daughters’ depressive symptoms steadily increases in strength as the daughter progresses
through adolescence.

Figure 2 presents the time-varying effects of maternal depressive symptoms and co-morbid
health risk behaviors among mother-son dyads. Importantly, all covariates are included in
the same model. The relationship between maternal depressive symptoms and sons’
depressive symptoms weakens during early adolescence and it is not significant during mid
adolescence (approximate ages 14-15) when accounting for maternal co-morbid health risk
behaviors. However, maternal depressive symptoms continue to be associated with
depressive symptoms among sons net of co-morbid maternal behaviors in later adolescence.
With respect to the relationship between maternal health risk behaviors and sons’ depressive
symptoms across adolescence, neither maternal substance use nor maternal involvement in
crime are related to sons’ depressive symptoms during adolescence when accounting for
maternal depressive symptoms and the other health risk behaviors. Maternal involvement in
intimate partner violence, on the other hand, is positively related to depressive symptoms
among sons when controlling for maternal depressive symptoms and other health risk
behaviors, but this relationship appears to be limited to early to mid-adolescence
(approximate ages 13-14).

Figure 3 presents the same time-varying effects curves as Fig. 2 but for mother-daughter
dyads. The positive, increasing relationship between maternal depressive symptoms and
daughter depressive symptoms remains unchanged after controlling for each co-morbid
health risk behavior. As with mother—son dyads, neither maternal substance use nor maternal
involvement in crime are related to daughters’ depressive symptoms across the investigated
period of adolescence when accounting for maternal depressive symptoms and each of the
other co-morbid health risk behaviors. Maternal involvement in intimate partner violence is
negatively related to depressive symptoms in daughters in mid- to later-adolescence
(approximate ages 15-17), although the magnitude of this effect is quite small.

Figure 4 presents the results of the models including the interactive effects of maternal
depressive symptoms and co-morbid health risk behaviors on offspring depressive
symptoms. Figure 4a—c present the results for mother-son dyads, and, contrary to
hypotheses, Fig. 4a indicates that maternal substance use weakens the effect of maternal
depressive symptoms on sons’ depressive symptoms (approximate ages 13-16).
Alternatively, there is a positive interactive effect between maternal depressive symptoms
and maternal intimate partner violence on sons’ depressive symptoms in mid-adolescence
(approximate ages 15-16); however, this exacerbating effect is rather small in magnitude.
There is also some evidence to suggest that maternal involvement in crime enhances the
effect of maternal depressive symptoms on sons’ depressive symptoms at age 16, but again
this interactive effect is quite small in magnitude.

Figure 4e, f indicate that neither maternal involvement in crime nor maternal intimate
partner violence affect the relationship between maternal depressive symptoms and
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daughters’ depressive symptoms, respectively. Maternal substance use, on the other hand,
intensifies the effect of maternal depressive symptoms on daughters’ depressive symptoms
in later adolescence (approximate ages 15-17), but this exacerbating effect is small in
magnitude.

Given that we found that the presence of maternal co-morbid health risk behaviors
conditions the relationship between maternal depressive symptoms and offspring’s
depressive symptoms, we further probed these significant interactive effects to determine if
the conditioning effects found vary across levels of maternal depressive symptoms assessed
at one standard deviation below the mean, the mean, and one standard deviation above the
mean (see Appendix). Among mother—son dyads, maternal substance use seems to weaken
the effect of maternal depressive symptoms on sons’ depressive symptoms similarly across
each level of maternal depressive symptoms. Moreover, the positive, interactive effect
between maternal depressive symptoms and intimate partner violence is also consistent
across levels of maternal depressive symptoms. Among mother—daughter dyads, though, the
positive synergistic effect of maternal substance use is stronger in magnitude at lower levels
of maternal depressive symptoms (when measured at 1 standard deviation below the mean
compared to the mean and 1 standard deviation above the mean).

Additional Analyses

Since two of our measures of maternal co-morbid health risk behaviors combined various
types of behaviors (i.e., maternal substance use included excessive alcohol use and drug use
and maternal intimate partner violence included violent victimization and perpetration),
additional analyses were performed to assess whether the specific components of our
substance use and intimate partner violence measures were driving the previous findings.

With respect to maternal substance use, we re-estimated the previous models but included
both maternal excessive alcohol use and drug use in the model instead of the global measure
of substance use. Notably, the main effects of maternal depressive symptoms, maternal
intimate partner violence, and maternal involvement in crime remain unchanged; therefore,
the time-varying effects figures for these covariates when including both maternal excessive
alcohol use and drug use are not presented a second time. Figure 5 presents the results of the
main effects of maternal excessive alcohol use and drug use when accounting for maternal
depressive symptoms and the other co-morbid health risk behaviors. Similar to the results
with the global measure of substance use, neither excessive alcohol use nor drug use by
mothers is related to sons’ depressive symptoms during the investigated period of
adolescence. Among daughters, whereas maternal substance use was unrelated to depressive
symptoms throughout adolescence, there is some evidence that maternal excessive alcohol
use is negatively related to depressive symptoms among daughters in early adolescence only
(age 12). Maternal drug use is unrelated to daughters’ depressive symptoms.

Figure 6 displays the results examining the interactive effects between each measure of
maternal substance use and maternal depressive symptoms. Among mother—son dyads, we
see that both maternal excessive alcohol use and drug use weaken the effect of maternal
depressive symptoms on sons’ depressive symptoms during mid-adolescence, but the
negative interactive effect of between maternal alcohol use and maternal depressive
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symptoms is much weaker and for a shorter period of adolescence compared to the
interactive effect of maternal drug use and maternal depressive symptoms. Recall that among
mother—daughter dyads there was a positive, interactive effect between maternal substance
use and maternal depressive symptoms during mid- to late-adolescence. However, the
positive, interactive effect between maternal excessive alcohol use and maternal depressive
symptoms is only significant around the age of 17 and the positive, interactive effect
between maternal depressive symptoms and drug use is only significant around the age of
15. This suggests that it is likely the combination of these two forms of substance use that
exacerbates the effect of maternal depressive symptoms on daughters’ depressive symptoms.

Unlike the two components of maternal substance use investigated, it was not possible to
include both intimate partner violence victimization and intimate partner violence
perpetration in the same model due to issues of collinearity. Therefore, we replaced the
global measure of intimate partner violence with violent victimization and perpetration,
respectively. Again, the independent effects of maternal depressive symptoms and the other
co-morbid health risk behaviors remain unchanged when using the different measures of
intimate partner violence; therefore, the results are not presented again. Figure 7 presents the
main effects of intimate partner violence victimization and perpetration among mother—son
and mother—daughter dyads. Among mother—son dyads, only maternal intimate partner
violence perpetration is related to depressive symptoms among sons (approximate ages 13—
14). Among mother—daughter dyads, both maternal intimate partner violence victimization
and perpetration are negatively related to daughters’ depressive symptoms during mid-
adolescence (approximate ages 15-16), but the effect of maternal intimate partner
victimization is stronger than the effect of perpetration.

The results previously presented demonstrated that the global measure of maternal intimate
partner violence enhanced the effect of maternal depressive symptoms on sons’ depressive
symptoms during mid-adolescence. Similarly, both intimate partner violence victimization
and perpetration among mothers enhance the positive effect of maternal depressive
symptoms among sons, but the exacerbating effect is stronger for intimate partner violence
perpetration than victimization (see Fig. 8a, b). Parallel to the findings for the global
measure of intimate partner violence among daughters, neither intimate partner violence
victimization nor perpetration interacted with maternal depressive symptoms to affect
daughters’ depressive symptoms.

We made additional efforts to further explore the main and interactive effects of co-morbid
health risk behaviors on offspring depressive symptoms. For instance, mothers were asked if
their child witnessed any instances of intimate partner violence, but this binary indicator of
intimate partner violence was consistently unrelated to offspring depressive symptoms.
Efforts were also made to examine whether maternal arrests were related to offspring
depressive symptoms, but given the extremely low prevalence of arrests among our sample
of mothers (<1%), the models would not converge.
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Discussion

Continuity in depressive symptoms between mothers and offspring is well established (for a
review see National Research Council 2009), and we extend upon this line of inquiry and
explore three understudied facets of intergenerational continuity in depressive symptoms in
order to add rich nuance to this complex relationship. First, we explore whether the
magnitude of intergenerational continuity in depressive symptoms varies throughout
adolescence. Second, we assess the role of comorbid health risk behaviors in
intergenerational continuity of depressive symptoms. Third, we account for the potential
moderating role of a child’s gender in both intergenerational continuity in depressive
symptoms and the manner in which co-morbid maternal health risk behaviors are related to
intergenerational continuity in depressive symptoms. To address these issues, we employed
time-varying effects models to a community-based sample of mother-child dyads where
maternal depressive symptoms, maternal co-morbid health risk behaviors, and child’s
depressive symptoms were measured each year between child ages 12 and 17. Overall, the
results indicate a dynamic relationship of continuity between mothers and their offspring
during adolescence, which further varies by child gender. While the relationship between
maternal depressive symptoms and son’s depressive symptoms is small, relatively stable,
and at times non-significant during mid-adolescence, it increases in effect during late
adolescence. Among female offspring, on the other hand, the positive, significant
relationship between maternal depressive symptoms continuously increases in effect
throughout adolescence. Moreover, the effect of maternal depressive symptoms varies in the
presence of co-morbid health risk behaviors with differential effects (both protective and
exacerbating) across health risk behavior. Maternal substance use weakens the harmful effect
of maternal depressive symptoms on the depressive symptoms of sons during mid-
adolescence whereas maternal substance use exacerbates the harmful effect of maternal
depressive symptoms among daughters. Additionally, intimate partner violence exacerbates
the harmful effect of maternal depressive symptoms on the depressive symptoms among
male offspring. We now focus on the interpretation of these findings.

First, the relationship between maternal depressive symptoms and a child’s depressive
symptoms are not consistent across adolescence, and this reinforces the notion that
adolescent vulnerabilities to the mechanisms underlying intergenerational continuity in
depressive symptoms, whether genetic or environmental, vary during this period of the life
course marked by reduced dependence on one’s family of origin and increased self-
sufficiency. In fact, the Generic Elaborated Cognitive Vulnerability-Stress Model proposed
by Hankin and Abramson (2001) stresses this very fact as biological, maturational, and
social changes that characterize this period of the life course also make individuals more
susceptible to negative responses, including depressive symptoms, to stressful life events.
Moreover, the effect of maternal depressive symptoms increases as offspring approach late
adolescence. This finding, which is consistent across gender, highlights a particular period of
vulnerability for both male and female offspring.

Later adolescence is characterized by efforts to achieve autonomy and more frequent
episodes of negative life events related to peers and significant others in contrast to negative
life stress situated primarily in the family realm (Hankin and Abramson 2001). However, it
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is also during this time that adolescents are more negatively affected by stressors related to
maternal depressive symptoms. Perhaps youth in late adolescence are more likely to model
their behavior after mothers who they see responding to life’s challenges with depressive
symptoms, or offspring are simply more socially aware and affected by maternal mental
health. It may also be that the genetic underpinning linking maternal depressive symptoms to
child’s depressive symptoms is stronger at this point in the life course. In any case, this
finding of increased vulnerability to maternal depressive symptoms as adolescence
progresses appears to contradict the arguments of Goodman et al. (2011) that with increased
age (maturity), adolescents are less vulnerable to maternal depressive symptoms because
they are less dependent on mothers and can cognitively/emotionally better understand,
process, and cope with the manifestations of maternal depressive symptoms. Given that this
suggestion made by Goodman and colleagues (2011) was based on the relationship between
maternal depressive symptoms in childhood and offspring depressive symptoms in
adolescence, it would be worthwhile for future research to examine a more extensive portion
of a child’s life course (spanning childhood and adolescence) to more accurately compare
how intergenerational continuity in depressive symptoms change over time.

We also built upon prior research suggesting that a child’s gender moderates
intergenerational continuity in depressive symptoms (e.g., Mason et al. 2017) and confirmed
its importance as the patterns of continuity in depressive symptoms evince varying trends
across the gender of offspring. Using contemporaneous measurements of depressive
symptoms, the effect of maternal depressive symptoms on sons’ symptoms varies in strength
and significance across adolescence whereas the effect of maternal depressive symptoms on
daughters’ depressive symptoms is consistently positive and becomes stronger over the
course of adolescence. Numerous theoretical models that seek to understand continuity in
depression explicitly acknowledge that adolescents vary in susceptibility to the risk factor of
maternal depressive symptoms across gender (e.g., Vulnerability-stress Model; Cyranowski
et al. 2000; and the Generic Elaborated Cognitive Vulnerability-Stress Model; Hankin and
Abramson 2001). These models also note that the negative consequences of maternal
depressive symptoms are tied to the negative life events and emotional upheaval associated
with puberty. Research suggests that early puberty and maturity are associated with problem
behaviors and depressive symptoms in females but not males (Angold et al. 1998; Stattin
and Magnusson 1990), and these findings are invoked to explain the higher prevalence of
depressive symptoms among females compared to males during adolescence (Angold et al.
1998). In all likelihood, both the emotional changes associated with puberty and
environmental adversity interact with maternal depressive symptoms at a younger age for
females and are compounded over time with other negative life events related to peers,
school, and romantic relationships. Moreover, the prevailing socialization schema for girls
tends to promote internalizing behaviors (including depressive symptoms) when confronting
stressful situations (Hill and Lynch 1983). On the other hand, early puberty and negative life
events tend to be less strongly related to depressive symptoms in sons (Angold et al. 1998;
Rudolph and Hammen 1999). Maturity, on the other hand, appears to be strongly related to
depressive symptoms in males (Angold et al. 1998); thus, younger males may be less
inclined to make sense of and be affected emotionally by negative life events until emotional
maturity is nearly complete during later adolescence (Hankin and Abramson 2001). Thus, it
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is likely that male offspring are less strongly influenced by maternal depressive symptoms
until later adolescence when a certain level of maturity is reached, on average (as evidence
by chronological age in the study). Pleck (1975) also notes that while younger adolescents
adhere to gender-typed norms more stringently (e.g., hegemonic masculinity which eschews
internalizing behaviors such as depressive symptoms in favor of instrumental, externalizing
behaviors such as aggression; Horwitz and White 1987), older adolescents act more in line
with needs, resulting in more depressive symptoms as a result of stressful environments such
as ones related to maternal depressive symptoms.

This work also examined whether or not the presence of health risk behaviors frequently
associated with maternal depressive symptoms account for intergenerational continuity in
depressive symptoms. Among daughters, the positive, increasing relationship between
maternal depressive symptoms and daughters’ depressive symptoms remained even when
accounting for these behaviors that are also known to increase the likelihood of adolescent
depressive symptoms. Among sons, the relationship between maternal depressive symptoms
and sons’ depressive symptoms in early and mid-adolescence weakened. However, these co-
morbid health risk behaviors did not account for the relationship between maternal
depressive symptoms and depressive symptoms in sons from age 16 forward. Together, this
suggests that the stress or adverse environments associated with these health risk behaviors
do not account for intergenerational continuity in depressive symptoms of mother—child
dyads, particularly in later adolescence.

Moreover, we investigated the potential interactive effects of maternal depressive symptoms
and co-morbid health risk behaviors. The effect of maternal depressive symptoms on sons’
depressive symptoms is conditioned by maternal substance use, but in an unexpected,
negative direction. Although contrary to our hypothesis, this finding may make sense given
the sample used for this analysis—the majority of whom are African American. Research
suggests that African American males develop more autonomy at an earlier age (Smetana et
al. 2004), which is protective against depressive symptoms. The stronger sense of autonomy
among African American males may be reinforced by a home life that is particularly
problematic with the co-occurrence of maternal depressive symptoms and substance use.
Rates of substance use in African American families tend to be low as many families adhere
to abstinence models of substance use, particularly for alcohol and drug use among women
(Wallace and Muroff 2002). As such, maternal substance use in tandem with maternal
depressive symptoms among African Americans families may signal a particularly
problematic home environment causing sons to seek greater autonomy, which is protective
against depressive symptoms. It may also be that the combination of maternal internalizing
behaviors (i.e., depressive symptoms) and non-normative externalizing behaviors signals to
young males that one’s mother needs help and protective actions are taken, weakening the
effect of maternal depressive symptoms. While our sample for analysis does not allow for
the comparison of this interactive effect between African-American mother—son dyads and
mother—son dyads of other race-ethnicities due to too few cases that allow for the re-
estimation of our models, future research should attempt this comparison in order to more
thoroughly understand the nature of these relationships and how the co-morbidity of these
two risk behaviors may contribute to emotional competence and resilience (see Luthar et al.
2000).
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Maternal involvement in intimate partner violence, on the other hand, appears to exacerbate
the effect of maternal depressive symptoms on the depressive symptoms of sons in mid-
adolescence, although this effect is weak and only of practical significance at extreme levels
of involvement in intimate partner violence. While we cannot explicitly account for the
reasons for this exacerbating effect during mid adolescence, it may be that increased
pressure to be masculine and independent during mid-adolescence is met with visible signs
of maternal violent victimization, perhaps as a result of hegemonic masculinity, or
emasculation of one’s partner by maternal perpetration of intimate partner violence.
Interestingly, when separating the global measure of intimate partner violence into violent
perpetration and violent victimization, respectively, the interactive effect between maternal
depressive symptoms and intimate partner violence perpetration was stronger. As such, it
may be that sons experience inner conflict as masculine socialization during adolescence is
met with maternal violence perpetration (and victimization). As a result, adolescent males
may be more willing to question what it means to be masculine and seemingly
“emotionless” (Pleck 1975; Way et al. 2014) and respond to associated maternal depressive
symptoms with confusion, internalization, and depressive symptoms of their own (Way et al.
2014).

The combination of maternal excessive alcohol use and drug use likely produces adverse
environments and stressful situations for daughters and, unlike their male counterparts, this
substance use compounds the effect of maternal depressive symptoms on depressive
symptoms of daughters. However, the level of substance use required to produce an effect of
practical significance is quite high. Overall, the sum of these findings suggests that for
mother-daughter dyads, daughters are negatively affected by maternal depressive symptoms
alone and largely unaffected by the co-morbid health risk behaviors.

Our findings have significant implications for treatment and prevention efforts seeking to
stymie intergenerational continuity in depressive symptoms. First, more routine access to
depression prevention programming should be offered to all mothers in order to limit the
negative effects of depressive symptoms on the next generation. Moreover, effective
prevention programs such as Family Talk (Beardslee et al. 2007) should specifically target
mother-daughter dyads at the onset of adolescence and focus on treating depressive
symptoms early in both generations before the negative effects of maternal depressive
symptoms have time to escalate in effect and consequence as adolescence progresses.
Examples of effective intervention programs for youth at the onset of depressive symptoms
include Interpersonal Psychotherapy-Adolescent Skills Training (Young et al. 2006) and
Teaching Kids to Cope programs (Puskar et al. 2003). Moreover, other cognitive behavioral
interventions for adolescents (Gregory Clarke’s Cognitive-Behavioral prevention
Intervention; Clarke et al. 1995; Penn Resiliency Program; Gillham et al. 2007) could
mitigate the negative effects of maternal depressive symptoms as they specifically seek to
teach individuals how to effectively cope with life stressors including maternal depressive
symptoms and other negative life events. Importantly, these programs could be adapted to
emphasize the development of coping skills for mothers and daughters in order to disrupt the
continuity in maladaptive coping strategies that daughters observe in their mothers (e.g.,
rumination; see Papadakis et al. 2006). Mother-son dyads would also benefit from these
same interventions, particularly in later adolescence. Young male adolescents also are likely
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to benefit from maternal participation in programs targeting antisocial behaviors in addition
to depressive symptoms, such as Cognitive Behavioral Therapy, which is shown to be
effective in the reduction of various antisocial behaviors including substance use (McHugh
and Barlow 2010), criminal participation (Wilson et al. 2005), and intimate partner violence
(Eckhardt et al. 2013).

A unique aspect of this study is that we used prospective longitudinal data collected at
yearly intervals to examine variation in the intergenerational continuity of depressive
symptoms during a significant portion of adolescence. Ideally however, we would have
extended this study over a larger portion of the child’s life course, particularly during
childhood and during the transition from adolescence to young adulthood. Unfortunately,
this was not possible with the current data given the different measurement of depressive
symptoms in children prior to age 12 and the lack of information on maternal depressive
symptoms past the child age of 17. Furthermore, while we view the assessment of
intergenerational continuity in depressive symptoms as advantageous because non-clinical
levels of depressive symptoms still have deleterious consequences (Gotlib et al. 1995), it
would be worthwhile to replicate this analysis with clinical diagnoses of depression.
Moreover, we recognize that the reliance on self-report measures of health behavior/
symptom frequency is wrought with its own limitations including reduced precision.
Therefore, this type of analysis would also benefit from using symptoms and diagnoses
assessed via a diagnostic interview. Additionally, our measure of the frequency of substance
use produced an extremely skewed distribution. While we added one and took the natural
log of this measure to address the skewed distribution, we urge caution and careful
consideration when interpreting these findings.

This study is also limited in that it only represents mother-child dyads from one birth cohort
in one city in the United States. Although intergenerational continuity in depressive
symptoms is thought to be place invariant, the predominant environment (notably not all
mother-child dyads live in Rochester for part or the duration of the study period) and
adversity of the sample (poverty) may affect the generalizability of these findings. Moreover,
the sample’s racial/ethnic makeup is predominantly minority (African American and
Hispanic). While this is a positive element of the study because these are understudied
populations with respect to intergenerational continuity in depressive symptoms, we suggest
that replication with other populations (both minority and non-minority) is warranted to
confirm and validate these findings, particularly as it is unclear whether these findings would
extend to non-minority populations.

Conclusion

Depressive symptoms during adolescence are common and pose substantial consequences
for health and development (National Institute of Mental Health 2017). This study
acknowledges the varying importance of maternal depressive symptoms, a key risk factor for
child onset and escalation of depressive symptoms, on adolescent depressive symptoms and
further underscores that intergenerational continuity in depressive symptoms is conditioned
by child gender. In addition, this research highlights specific periods of the life course of
adolescents in which prevention and intervention efforts should target (mid to late
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adolescence for males and all of adolescence for females). Furthermore, the results suggest
that these prevention and intervention efforts should target maternal co-morbid health risk
behaviors, such as substance use and intimate partner violence, in order to limit continuity in
depressive symptoms. Given that these findings present only a part of the story on
intergenerational continuity in depressive symptoms, additional research is warranted to
continue to understand the complex relationships between maternal depressive symptoms
and offspring depressive symptoms, especially those that focus on the causal pathways from
various etiological perspectives, as these pathways may also vary across gender. Only
through additional and rigorous evaluations of intergenerational continuity in depressive
symptoms will prevention efforts be truly efficacious in their efforts to reduce depressive
symptoms among adolescents and limit the negative consequences associated with this
psychopathology.
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Table 2

Individual items included in measures for analysis

Maternal depressive symptoms (adapted CES-D) Responses: 0 (Never), 1 (Seldom), 2 (Sometimes), 3 (Often),
4(Always)

1. Feel bothered by things that don t usually bother you?
2. Not feel like eating or have a poor appetite?

3. Feel you had trouble keeping your mind on what you were
doing?

4. Feel depressed?

5. Feel that everything you did was an effort, or that everything
was difficult for you to do?
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Child depressive symptoms (adapted CES-D)

Maternal intimate partner violence—perpetration
(CTS)

Maternal intimate partner violence—victimization
(CTS)
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6. Feel hopeful for the future? (reverse coded)

7. Feel that you were just as good as other people? (reverse
coded)

8. Think your life has been a failure?

9. Feel fearful?

10. Sleep restlessly?

11. Feel happy? (reverse coded)

12. Feel that you talked less than usual?
13. Feel lonely?

14. Feel that people were unfriendly?

15. Feel you enjoyed life? (reverse coded)
16. Have crying spells?

17. Feel sad?

18. Feel people disliked you?

19. Feel that you could not “get going™?
Responses: 0 (never), 1(almost never), 2(sometimes), 3 (often)

1. Feel you had trouble keeping your mind on what you were
doing?

2. Feel depressed or very sad?

3. Feel hopeful about the future?

4. Feel bothered by things that don’t usually bother you?

5. Not feel like eating because you felt upset about something?

6. Feel that everything you did was an effort, or that everything
was difficult for you to do?

7. Feel scared or afraid?

8. Toss and turn because you couldn’t sleep?
9. Feel that you talked less than usual?

10. Feel nervous or stressed?

11. Feel lonely?

12. Feel people disliked you?

13. Feel you enjoyed life? (reverse coded)

Responses: 0 (Never), 1(once), 2(twice), 3(3-5 times), 4(6-10
times), 5(11-20 times), 6 (more than 20 times)

1. Thrown something at partner?
. Pushed, grabbed or shoved partner?
. Slapped partner?
. Kicked, bit or hit partner with a fist?

. Beaten partner up?

2
3
4
5. Hit or tried to hit partner with something?
6
7. Choked partner?

8

. Threatened partner with a knife or gun?

©

. Used a knife or fired a gun at partner?

Responses: 0 (Never), 1(once), 2(twice), 3(3-5 times), 4(6-10
times), 5(11-20 times), 6 (more than 20 times)

1. Thrown something at you?

J Youth Adolesc. Author manuscript; available in PMC 2018 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Augustyn et al.

Maternal criminal behavior

Page 30

. Pushed, shoved or grabbed you?

. Slapped you?

. Kicked, bit or hit you with a fist?

. Hit or tried to hit you with something?
. Beaten you up?

. Choked you?

. Threatened you with a knife or gun?

© 0o N oo g B~ w N

. Used a knife or gun at you?
Responses: 0 (No), 1 (Yes)

1. Driven while under the in uence od drugs, beer, wine or
liquor?

2. Gone into or tried to go into a building to steal or damage
something?

3. Tried to buy or sell things that were stole, including illegal or
bootleg copies of CDs and DVDs?

4. Forged a check, used counterfeit money, or cashed or used
bad checks on purpose?

5. Stolen or tried to use a credit card, bank or ATM card, phone
card, or account numbers so you could buy services or things
for either yourself of someone else?

6. Stolen or tried to steal a car or other motor vehicle?

7. Tried to steal or actually stolen money or things worth $50
or less?

8. Tried to steal or actually stolen money or things worth over
$50?

9. Shoplifted or taken something from a store on purpose?
10. Sold marijuana, reefer, or weed?

11. Sold hard drugs such as crack, heroin, cocaine, LSD or
acid?

12. Used a weapon or force to make someone give you money
or things?

13. Taken part in illegal gambling?

14. Attacked someone with a weapon or with the idea of
seriously hurting or killing them?

Table 3

Correlation matrix between maternal depressive symptoms and child depressive symptoms

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12,
1. Maternal depressive symptoms age 12 1
2. Maternal depressive symptoms age 13 .58 1
3. Maternal depressive symptoms age 14 .57 .61 1
4. Maternal depressive symptomsage 15 .54 55 56 1
5. Maternal depressive symptomsage 16 .50 53 58 .60 1
6. Maternal depressive symptomsage 17 .47 54 50 54 55 1
7. Child depressive symptoms age 12 13 07 18 11 11 11 1
8. Child depressive symptoms age 13 A3 11 17 06 .08 .07 42 1
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1. 2. 3 4 5 6. 7. 8 9 10. 11. 12
9. Child depressive symptoms age 14 19 19 26 17 13 15 47 59 1
10. Child depressive symptoms age 15 18 14 25 18 12 16 44 49 60 1
11. Child depressive symptoms age 16 18 14 17 18 17 13 38 44 53 60 1
12. Child depressive symptoms age 17 19 15 22 15 16 22 46 46 56 65 67 1
Table 4
Correlation matrix between all covariates averaged across child age
1 2. 3 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15.
1. Maternal 1
depressive
symptoms
2. Child .19 1
depressive
symptoms
3. Maternal .18 .04 1
substance use
4. Maternal .20 .04 .64 1
excessive alcohol
use
5. Maternal drug 13 .03 .87 .03 1
use
6. Maternal .18 .05 13 .16 .07 1
intimate partner
violence
7. Maternal 17 .05 12 14 .07 .80 1
intimate partner
victimization
8. Maternal .16 .05 12 14 .06 .95 .58 1
intimate partner
perpetration
9. Maternal crime .15 .01 .35 .37 .25 11 .10 .10 1
10. Mother ageat -.03 -07 -11 -11 -08 -07 -03 -08 -04 1
birth
11. Child lives -04 -04 -07 -05 -05 -.08 -06 -08 -.03
with mother
12. Maternal .26 .07 A1 11 .08 .07 .06 .07 .05 -05 -.02 1
financial stress
13. Black -13 -04 -08 -11 -04 .01 -.03 .03 .00 -10 -03 -03 1
14. Hispanic .10 .03 -05 -00 -.06 .02 .06 -00 -03 -06 .01 .03 -48 1
15. Mixed race .01 -.02 .08 .06 .08 -03 -02 -03 .01 .01 -03 -53 -13 1
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Probing significant interaction terms. These figures present models probing the significant
interaction terms by presenting the figures of the interaction coefficients and 95%
confidence intervals when covariates are centered at a one standard deviation below the
mean, the mean, and one standard deviation above the mean. a Maternal depressive
symptoms x maternal substance use among sons. al Evaluated at 1 SD below mean,
a2evaluated at mean, a3 evaluated at 1 SD above mean. b Maternal depressive symptoms x
maternal substance use among daughters. b1 Evaluated at 1 SD below mean, b2 evaluated at
mean, b3 evaluated at 1 SD above mean. ¢ Maternal depressive symptoms x maternal
intimate partner violence (IPV) among sons. c1 Evaluated at 1 SD below mean, c2 evaluated
at mean, c3 evaluated at 1 SD above mean

J Youth Adolesc. Author manuscript; available in PMC 2018 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Augustyn et al.

Page 33

Sosmaem coemeet

Fig. 1.

Ef%ects of maternal depressive symptoms on child’s depressive symptoms during
adolescence by child gender. These figures present the coefficient curves and 95%
confidence intervals for sons and daughters, respectively, across child ages 12-17. a Sons, b
daughters
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Effects of maternal
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health risk behaviors on son’s depressive symptoms during adolescence.

These figures present the coefficient curves and 95% confidence intervals for sons across
ages 12-17 when accounting for maternal depressive symptoms and maternal co-morbid
health risk behaviors. a Maternal depressive symptoms, b maternal substance use, ¢ maternal
intimate partner violence, d maternal criminal behavior
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Fig. 3.

Ef%ects of maternal health risk behaviors on daughter’s depressive symptoms during
adolescence. These figures present the coefficient curves and 95% confidence intervals for
daughters across ages 12-17 when accounting for maternal depressive symptoms and
maternal co-morbid health risk behaviors. a Maternal depressive symptoms, b maternal
substance use, ¢ maternal intimate partner violence, d maternal criminal behavior
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Fig. 4.
Interactive effects of maternal depressive symptoms and maternal co-morbid health risk

behaviors on child’s depressive symptoms. These figures present the coefficient curves and
95% confidence intervals for the interaction terms between maternal depressive symptoms
and co-morbid health risk behaviors from child ages 12-17 by child gender. a Depressive
symptoms x substance use among sons, b depressive symptoms x IPV among sons, ¢
depressive symptoms x criminal behavior among sons, d depressive symptoms x substance
use among daughters, e depressive symptoms x IPV among daughters, f depressive
symptoms x criminal behavior among daughters
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b

Fig. 5.

Ef%ects of maternal excessive alcohol use and maternal drug use on child’s depressive
symptoms during adolescence. These figures present the coefficient curves and 95%
confidence intervals when accounting for maternal depressive symptoms and maternal co-
morbid health risk behaviors from child ages 12-17 by child gender. a Maternal alcohol use
among sons, b maternal drug use among sons, ¢ maternal alcohol use among daughters, d
maternal drug use among daughters
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Fig. 6.
Interactive effects of maternal depressive symptoms and maternal excessive alcohol use and

drug use on child’s depressive symptoms. These figures present the coefficient curves and
95% confidence intervals for the interaction terms between maternal depressive symptoms
and each type of maternal substance use from child ages 12-17 by child gender. a Maternal
depressive symptoms x alcohol use among sons, b maternal depressive symptoms x drug
use among sons, ¢ maternal depressive symptoms x alcohol use among daughters, d
maternal depressive symptoms x drug use among daughters
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Fig. 7.
Effects of maternal intimate partner victimization and perpetration on child’s depressive

symptoms during adolescence. These figures present separate models estimating the
coefficient curves and 95% confidence intervals for maternal intimate partner violence when
accounting for maternal depressive symptoms and maternal co-morbid health risk behaviors
from child ages 12-17 by child gender. a Maternal intimate partner violence victimization
among sons, b maternal intimate partner violence perpetration among sons, ¢ maternal
intimate partner violence victimization among daughters, d maternal intimate partner
violence perpetration among daughters
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Interactive effects of maternal depressive symptoms and maternal intimate partner violence

victimization and perpetration on child’s depressive symptoms. These figures present
separate models estimating the coefficient curves and 95% confidence intervals for the

interaction terms between maternal depressive symptoms and each type of involvement in
intimate partner violence from child ages 12-17 by child gender. a Maternal depressive

symptoms x IPV victimization among sons, b maternal depressive symptoms x IPV
perpetration among sons, ¢ maternal depressive symptoms x IPV victimization among
daughters, d maternal depressive symptoms x IPV perpetration among daughters
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