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Abstract

In this study, we take a dynamic approach to studying the connections among mothers' education, 

their depression, and their children's academic trajectories during elementary school. Applying 

latent growth curve modeling to longitudinal data from the National Institute of Child Health and 

Human Development's Study of Early Child Care and Youth Development (N = 1,012), we find 

that maternal depression does not mediate the association between mothers' education and 

children's achievement. Instead, maternal education moderates the association between maternal 

depression and children's achievement. Specifically, maternal depression only predicted lower 

achievement for children of women who did not pursue higher education. These results highlight 

the role of mothers' mental health in the intergenerational linkage between mothers' and children's 

educational experiences.
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American women are increasingly pursuing higher education to the point that the historical 

gender gap in collegiate and post-collegiate graduation has not only closed, but reversed 

(Buchman and DiPrete 2006). Given that women still have primary responsibility for raising 

children (Sayer 2005), these trends in female educational attainment have implications for 

children's well-being in both the short and long term. The impact of maternal education on 

child health, psychosocial, and cognitive outcomes has been established with experimental 

and quasi-experimental designs, and the effects of early child development and learning on 

status attainment during adulthood are well-documented (Currie and Moretti 2003; 

Gennetian, Magnuson, and Morris 2008; Palloni 2008). In this way, the education of 

mothers conveys accumulating advantages for children throughout their life course that 

underlie the intergenerational transmission of socioeconomic inequality.

Importantly, this intergenerational transmission is not driven solely by the human and 

financial capital returns to education. It is also channeled through the psychological 

resources that educational attainment can bring (Davis-Kean 2005; Mirowsky and Ross 
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2003). Among these psychological resources, mental health—typically conceptualized as the 

absence of depression—has clear consequences for children's psychosocial development and 

the reproduction of stratification across generations (Cavanagh and Huston 2006; Meadows, 

McLanahan, and Brooks-Gunn 2007). Specifically, maternal depression often triggers harsh 

or inconsistent parenting behaviors that precipitate behavioral problems in young children, 

such as anxiety or “acting out” (McLoyd 1998). The consequences of these depression 

effects on parenting could extend to the academic domain. For example, depression can lead 

mothers to become disengaged and less apt to construct stimulating activities for their 

children, such as reading or playing learning games (McLoyd 1998). Yet the role of maternal 

depression in shaping this connection between mothers' educational attainment and 

children's achievement has not been adequately delineated. This study aims to clarify the 

relationship between these two concepts.

Drawing on the life course perspective, we view maternal depression and child learning as a 

set of interlocking trajectories, or elements of “linked lives,” that are both affected and 

moderated by women's educational attainment. We anticipate that women with consistently 

low levels of depression will have children who post higher rates of learning during 

elementary school than children of mothers who demonstrate high and/or increasing 

depressive symptoms, and that maternal educational attainment will factor into this linkage 

by predicting depression trajectories. At the same time, because education engenders a wide 

range of capacities, skills, and resources that mothers draw on to support children's learning 

(Davis-Kean 2005)—and potentially buffer the effects of depression on learning—we also 

expect maternal education to factor into this linkage by moderating the extent to which 

mothers' depression affects their children's learning. Combining these ideas, we hypothesize 

that children of more educated mothers will have a double academic advantage: Their 

mothers will be less likely to exhibit depressive symptomology, and they themselves will be 

less affected by whatever symptoms their mothers do exhibit.

This dynamic intergenerational model will be tested by applying latent growth curve 

modeling techniques to data from the multi-site birth cohort study of children and their 

parents participating in the National Institute of Child Health and Human Development 

(NICHD) Study of Early Child Care and Youth Development (SECCYD). By focusing on 

the consequential early stages of learning, the results of such research will contribute to the 

growing literatures in medical sociology and the sociology of education that consider how 

the health returns to educational attainment filter into the status attainment of the next 

generation (Entwisle, Alexander, and Olson 1997; Lynch 2003).

Theory and Evidence

Maternal Depression and Children's Early Learning

Mothers who pursue more education have children with better current and future life course 

prospects. This link extends across national borders (Mare and Maralani 2006) and has a 

causal component that is independent of the numerous factors that select women into higher 

levels of educational attainment (Currie and Moretti 2003; Gennetian et al. 2008; 

Oreopoulos, Page, and Stevens 2006). Moreover, this link is not solely explained by the 

obvious income, employment, or marital/fertility correlates of increased education. Rather, it 
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is also related to the constellation of capacities, skills, and resources developed through 

educational experiences that help mothers promote their children's learning and successful 

passage through the educational system (Davis-Kean 2005; Kingston et al. 2004; Mirowsky 

and Ross 2003).

This study is predicated on a proposition that maternal depression (or absence thereof) is a 

component of the pool of such non-economic, non-cognitive factors that underlie the 

intergenerational transmission of inequality through education. The positive association 

between women's education and their children's achievement is well documented, as is the 

negative association between women's education and their depression (Magnuson 2007; 

Mirowsky and Ross 2003). However, the direct association between maternal depression and 

child learning has not often been examined. Nonetheless, there is ample theory and 

empirical evidence suggesting a connection. Based on this evidence, our conceptual model is 

that depression affects parenting behaviors linked to child learning, which in turn affects 

child achievement.

This conceptual model is motivated by the idea that the particular parenting behaviors that 

promote children's learning require active engagement. Such behaviors include reading to 

children, taking children on intellectual trips (e.g., museum, library), and helping with 

homework, as well as day-to-day conversation that fosters children's language development 

and cognitive skills (Amato and Fowler 2002; Bornstein and Bradley 2003; Magnuson 

2007). Depression, however, can lead mothers to be more disengaged, reduce social 

interaction with their children, be less responsive (and encouraging), and have difficulty 

engaging consistently in instrumental practices that support learning and schooling at home 

(Downey and Coyne 1990; Mistry et al. 2004). Thus, following the life course principle of 

linked lives—the idea that trajectories of family members are linked to each other over time 

(Elder 1998)—the first step in this study is to examine the extent to which mothers' 

depression has implications for children's learning as they enter into and progress through 

formal schooling.

Bringing in Maternal Education

We anticipate that the lower average depression of more educated women will be one reason 

that their children post higher rates of learning across elementary school (Meadows et al. 

2007; McLoyd 1998; Mirowsky and Ross 2003). Yet this mediational pathway may not be 

the only way that depression factors into the intergenerational linkage between mothers' and 

children's educational experiences. The effect of maternal depression on children's learning 

may also vary as a function of maternal education. Given the personal resources that 

education cultivates, and that ultimately help establish women's place in the larger 

stratification system, maternal education may not simply predict women's depression 

trajectories. It may also condition the link between depression and children's achievement by 

buffering (or minimizing) the risks that maternal depression pose to children's learning 

(Currie and Moretti 2003).

Among these resources, education increases women's knowledge about how the educational 

system works and promotes norms about academic success and parental investment 

(Alexander, Entwisle, and Bedinger 1994; Davis-Kean 2004; Sayer, Gauthier, and 
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Furstenberg 2004). In this way, depression may affect some aspects of parenting among 

more educated mothers but have fewer consequences for how they manage their children's 

learning. For example, better-educated women are more likely to arrange academically 

enriching care for their children before they enroll in school, and they're also more likely to 

register their children for organized activities after school and during the summer once 

children have entered school (Alexander, Entwisle, and Olson 2007; Augustine, Cavanagh, 

and Crosnoe 2009; Chin and Phillips 2004). These pro-academic experiences directly 

provide children with learning opportunities that may not be available in the home when 

mothers are experiencing depressive symptoms, and they may also indirectly cultivate 

children's enjoyment of learning and academic aspirations (Alexander et al. 1994; Davis-

Kean 2005; Lareau 2004).

These patterns may also extend to maternal school involvement, which is consistently linked 

to children's learning and achievement, especially in the early years of formal schooling 

(Hoover-Dempsey and Sadler 1997). Indeed, there is some indication that even among 

mothers suffering mental distress, educational attainment continues to exert a direct effect on 

their school involvement (Oyserman et al. 2002). Better-educated women are more likely to 

participate in school activities and communicate with teachers and parents, and involvement 

may also extend to children's preschool activities (e.g., selection of child care, lessons). This 

continued involvement is likely a result of the social networks (e.g., relationships with 

teachers, parents) and organizational skills (e.g., to secure time for school involvement) that 

accrue through educational attainment (Carbonaro 1998; Coleman 1988; Mirowsky and 

Ross 2003). Organizational skills may also help mothers structure their children's time at 

home doing learning activities, such as studying or playing learning games, that do not 

necessarily require parental participation (Bianchi and Robinson 1997). Given the resources 

and practices associated with maternal education, therefore, a second step in the analysis is 

to examine whether maternal depression will be less consequential for the learning of 

children whose mothers have higher levels of education.

Taking a Dynamic Approach

As a final consideration, researchers regularly recognize that academic achievement is a 

dynamic process, but they often rely on point estimates to capture maternal depression, even 

though it generally varies over time. Even in cases reaching clinical levels, depression ebbs 

and flows alongside other stressful life events related to income, work, relationships, and 

family (Downey and Coyne 1990; George and Lynch 2003; Katz and Beach 1997; Mistry et 

al. 2004). These fluctuations can affect the course of children's development. Consequently, 

knowledge of the link between maternal depression and child learning can be better 

understood by looking into how both unfold over time in relation with each other. Such a 

dynamic approach can assess the degree to which the level and stability of maternal 

depression matters to children while also identifying critical points in children's lives in 

which they are more or less vulnerable to having depressed mothers (Crosnoe and Huston 

2007; Downey and Coyne 1990).

Following prior research on the transition to elementary school (Pianta, Cox, and Snow 

2007), children's learning may be most sensitive to mothers' depression—or changes in 
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depression—during this critical period when their educational careers begin and academic 

trajectories take root. Indeed, the transition into elementary school is thought to mark a first 

step in the intergenerational transmission of inequality because initially small 

socioeconomic differences in achievement quickly contribute to larger differences that set 

children on divergent academic trajectories (Alexander and Entwisle 1988; Alexander et al. 

2007). Thus, although children's academic trajectories unfold across elementary school, they 

may actually be fastened during critical periods of influence, namely, right before school 

entry (NICHD Early Child Care Research Network 2005).

To these ends, the first objective of this study is to simultaneously model two trajectories: (1) 

maternal depression, beginning when children are 54 months old, immediately before the 

transition to elementary school, through the fifth grade, and (2) children's trajectories of 

basic skill development from the start to the end of elementary school (first to fifth grade). 

The second objective will then be to examine the degree to which these two trajectories are 

interrelated over time. Specifically, we will examine the degree to which maternal 

depression trajectories mediate maternal educational differences in children's learning 

trajectories and whether the link between maternal depression and child learning varies as a 

function of maternal education. Last, we will explore possible critical timing points in this 

linkage.

Method

Data

The NICHD Study of Early Child Care and Youth Development (SECCYD) is a longitudinal 

study following children from birth through high school (NICHD Early Child Care Research 

Network 2005). Data collection began in 1991, when families were recruited from hospitals 

located in or near ten U.S. cities: Little Rock, Arkansas; Irvine, California; Lawrence, 

Kansas; Boston, Massachusetts; Philadelphia, Pennsylvania; Pittsburgh, Pennsylvania; 

Charlottesville, Virginia; Morganton, North Carolina; Seattle, Washington; and Madison, 

Wisconsin. During selected 24-hour sampling periods, 8,986 women were visited in the 

hospital shortly after giving birth to determine eligibility for the study and their willingness 

to participate. There were three eligibility criteria: (1) the mother had to be at least 18 years 

of age and conversant in English, (2) the infant had to be a singleton and healthy, and (3) the 

family could not be planning to move within the following year. A total of 1,364 families 

were enrolled in the study. Although not nationally representative, this sample was 

economically and geographically diverse.

The SECCYD was originally designed to answer questions about the link between children's 

experiences in child care and their developmental outcomes. It has since followed these 

children at regular intervals into elementary school and through the start of high school. 

Because the study measured children's academic skills and mother's depressive symptoms 

both before and after children's transition to elementary school, and because it collected 

information on important covariates (e.g., income, family structure, mothers' employment 

status), it offers a valuable opportunity to investigate the research questions of the present 

study.

Augustine and Crosnoe Page 5

J Health Soc Behav. Author manuscript; available in PMC 2017 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The analytical sample for this study began with the 1,030 children who participated in the 

first grade follow-up. From this sample, 8 children were excluded because they lacked valid 

data on both maternal depression and achievement at all data collection points, and another 

20 were excluded because they lived with an alternative primary caregiver during elementary 

school. These steps resulted in a final analytical sample of 1,012 children. As explained 

shortly, missing data estimation techniques allowed us to retain all cases in this sample in all 

analyses.

Measures

Academic achievement—In first, third, and fifth grades, children took two subtests of 

the Woodcock-Johnson Psycho-Educational Battery-Revised (WJ-R), a widely used 

comprehensive battery for assessing academic skill levels (Woodcock, McGrew, and Mather 

2001). The “applied problems” set is a test of simple math problems and calculations. The 

“letter-word identification” set is a test of reading identification. The two subtests are 

comprised of individual items arranged in order of difficulty, with the easiest item presented 

first and the most difficult items presented last. Individual items were administered only 

until the study child's operating range was established (i.e., the child no longer answered a 

certain number of consecutive questions correctly). Raw scores were created by summing 

the number of correct responses plus a score of 1 for every item in the test below the child's 

minimum operating level (i.e., those questions not administered in which the child has 

essentially a 100% chance of responding correctly). Because of this unique design, raw 

scores must be converted to W scores for longitudinal analyses. The W score is a special 

transformation of the Rasch ability scale that contains mathematical properties (e.g., equal 

interval units) well suited for analytic models of academic growth. The W scores for each 

subtest are centered on a value of 500, the approximate average performance of beginning 

fifth-grade students. The W scores for both subtests demonstrate moderate to high internal 

reliability. Cronbach's alphas ranged from .88 to .92 for letter-word identification and from .

80 to .83 for applied problems. Because scores for the applied problems and letter-word 

subtests were highly correlated, individual scores were averaged to create an overall index of 

children's achievement (see Hamre and Pianta 2005).

Maternal depression—At the 54th month and the first, third, and fifth grade data 

collections, mothers completed the “my feelings” questionnaire, an adaptation of the Center 

of Epidemiological Studies Depression (CES-D) Scale (Radloff 1997). Mothers were asked 

to circle one of four responses that best described how often they experienced certain 

feelings (e.g., felt sad, lonely, everything was an effort) during the past week (0 = rarely, 3 = 

most of the time), and responses were summed to create a scale of depression ranging from 

0 to 60. This scale demonstrated high internal reliability (alphas ranged from .90 to .91). 

Because scores for maternal depression were highly skewed, we transformed these scores by 

taking the square root. The maximum value for this transformed score of depression was 

7.75.

Maternal education—During the one month interview, mothers reported the total number 

of years of education they had received and their highest level of degree attainment. Dummy 

variables were used to sort mothers into five education groups (less than high school, high 
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school graduate, some college, college graduate, graduate work or degree). Unfortunately, 

we could not account for increases in maternal education since the child's birth because of 

documented problems with these reports (McKenna, Batten and Appelbaum 1995). 

Although some mothers reported additional schooling, few reported additional degree 

attainment.

Additional academic factors—To account for the onset of formal instruction and its 

contribution to learning trajectories, longitudinal models included first, third, and fifth grade 

measures of classroom quality derived from the “classroom observation system.” The 

classroom observation system is a standardized procedure of classroom observation (see 

Pianta et al. 2007). Trained observers recorded characteristics of the teacher, child, and 

classroom during two 44-minute cycles. The total quality composite at all three time points 

represented the sum of three ratings of teacher behavior (e.g., sensitivity/responsivity) and 

four ratings of classroom organization and climate (e.g., classroom management) that vary 

across grades. Cronbach's alphas ranged from .76 at third grade to .89 at first and fifth 

grades. To account for the potential for children's cognitive and intellectual development to 

influence both maternal depression and children's own subsequent learning, models also 

controlled for a measure of school readiness. At 36 months, children took the Bracken Basic 

Concepts test, a set of individually administered subtests that assess cognitive ability 

(Bracken 1984). Scores for all subtests were summed to create a composite measure that 

ranged from 0 to 61 and displayed high internal reliability (alpha = .93).

Time-invariant covariates—To account for important sociodemographic factors that are 

associated with mental health and academic progress, we included covariates for the child's 

gender (0 = male, 1 = female), mother's age at the focal child's birth (measured 

continuously), and mothers' race-ethnicity (dummy variables for white, black, and other). 

We considered using the squared term for age, following some past studies that emphasize 

the parabolic pattern of depression by age (Mirowsky and Ross 1992), but we retained the 

non-transformed version after subsidiary analyses revealed no difference between the two 

approaches. A final set of covariates included dummy variables for study site.

Time-varying covariates—Other important correlates of educational attainment, 

depression, and children's achievement that vary over time must also be taken into account. 

We include an income-to-needs ratio for each family at 54 months and at first, third, and 

fifth grades, which was calculated by dividing maternal reports of all sources of household 

income by the federal poverty threshold for that family size. Family structure at 54 months 

and at first, third, and fifth grades was captured by a binary marker (1 = two biological 

married parents, 0 = other family structures). Last, maternal employment at each time point 

was based on mothers' reports of the average number of hours per week in a job. Mothers 

working 10 or more hours per week were assigned a value of 1 for employed (Meadows et 

al. 2007; McLoyd 1998; Muller 1995).

Analytic Strategy

The first analytical step was to estimate trajectories of maternal depression and child 

achievement with latent growth curve modeling. In this type of random coefficient 
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modeling, we used time-specific measures of depression and achievement to estimate an 

underlying growth trajectory, a single line that best fits the multiple time-specific measures. 

This trajectory is characterized by latent factors— the intercept and slope—and allows us to 

estimate changes in a behavior over time, as well as individual differences in this change 

(Bollen and Curran 2005). We estimated unconditional models (e.g., with no predictors) for 

maternal depression from 54 months to fifth grade and for child achievement from first 

grade to fifth grade. Factor loadings for the depression slope were set to −1, 0, 2, and 4 to 

approximate intervals centered on first grade. For achievement, we set the first two slope 

factor loadings to 0 and 2. Because the slope of achievement was not perfectly linear (there 

was a deceleration between times 2 and 3 that was 68 percent the rate of change between 

times 1 and 2), freeing the third factor loading was an efficient way to estimate this non-

linear slope factor.

Next, we regressed the intercept and slope factors for maternal depression and child 

achievement on maternal education, adjusting for the full set of control measures (except 

school readiness, which was added in the following step to account for potential 

spuriousness between trajectories of depression and achievement). Specifically, we entered 

(1) three time-varying covariates (income, employment, family structure) as predictors of the 

time-specific measures of depression, (2) four time-varying covariates (the same three plus 

classroom quality) as predictors of the time-specific measures of child achievement, and (3) 

the time-invariant covariates as predictors of the intercepts and slopes. We then combined 

the two models, with the child achievement intercept regressed on the intercept and slope of 

maternal depression, and the slope of child achievement regressed on the intercept and slope 

of depression. This model added school readiness as an additional predictor of all growth 

curve factors. We also estimated covariances among the child achievement intercept and 

maternal depression slope, the maternal depression intercept and maternal depression slope, 

and the child achievement intercept and child achievement slope.

These modeling steps provided the basic information needed to assess the dynamic 

longitudinal mediational pathway between maternal education and child achievement 

through maternal depression. In particular, the models allow us to determine whether 

maternal education and maternal depression predicted the outcome (achievement 

trajectories), and whether maternal education predicted the hypothesized mediator (maternal 

depression trajectories). The models also allow us to estimate whether taking into account 

the association between mediator and outcome attenuated the original association between 

maternal education and the outcome (MacKinnon, Fairchild, and Fritz 2007).

Next, we explored whether the link between maternal depression and child achievement 

varied as a function of maternal education. We hypothesized that maternal education would 

select women into depression trajectories in a way that would then influence children's 

academic achievement during school (mediation), but also that any level of depression 

would be more consequential for the achievement trajectories of children with less-educated 

mothers (moderation). To examine moderation, the same model just described was re-

estimated within maternal education groups. Initially, we used the five categories of maternal 

education, but, based on the results of this modeling pass (available from the authors upon 
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request), we divided mothers into two education groups (low = “high school or less,” high = 

“some college or more”).1

We estimated all models in Mplus (Muthén and Muthén 2004), which employs full 

information maximum likelihood (FIML) to account for missing data and correct for 

nonresponse and attrition (Allison 2001). Quality of models and overall fit were evaluated 

by the comparative fit index (CFI) and root mean-square error of approximation (RMSEA). 

The CFI ranges from 0 to 1. Values over .90 generally indicate acceptable levels of model 

fit. Conventionally, we accept RMSEA values of less than .05 as indicators of good model 

fit.

Results

As a starting point, Table 1 presents descriptive statistics that provide a sense of the 

sociodemographic profiles of mothers in the sample with different levels of educational 

attainment. Table 1 reveals that, as maternal education increased, so did mothers' likelihood 

of being white, married to their children's fathers, more financially secure, and older at the 

time of the child's birth. On the other hand, mothers with less education were more likely to 

be single, African American, younger, and less financially secure. Additionally, as maternal 

educational attainment increased, so did children's school readiness and the quality of their 

school classrooms. Educational attainment did not differentiate mothers on labor force 

participation, except that mothers without a high school degree had lower employment rates.

Importantly, the statistics in Table 1 also reveal that greater levels of maternal education 

were associated with less depression among mothers. For example, the difference in 

depression between the highest and lowest education groups is nearly one standard deviation 

at 54 months, although these differences and their relative significance varied across grades. 

Greater levels of maternal education were also associated with higher levels of academic 

achievement during elementary school among children. Of course, maternal depression and 

child achievement are also dynamic processes rather than static attributes. To capture this 

dynamism, we turned to growth curve modeling, momentarily putting maternal education 

aside.

The unconditional growth curve model for maternal depression (not shown) revealed that the 

average mother had low levels of depression when her child was pre-school aged (M = 2.48 

for intercept) that increased slightly as her child moved through elementary school (M = .03 

for slope). The average child added 17 points per year to his or her average test score 

between first grade (M = 461.44 for intercept) and fifth grade (M = 17.24 for slope). 

However, the significant variance estimates for all factors indicated that women and children 

in the sample varied substantially around these means (1.28, p < .001 for depression 

1As noted in the methods section, we originally estimated our modeling procedure in a group modeling framework using the five-
category maternal education demarcation. This initial step revealed that the intercept of maternal depression was significantly 
associated with the intercept and slope of child achievement for the mothers with less than a high school education and for mothers 
with a high school degree. Among the mothers with some college education, the coefficients followed a similar pattern but did not 
reach statistical significance. Based on these results and for the sake of parsimony, therefore, we created two maternal education 
groups for the final analyses, grouping mothers with some college experience with those mothers who had a college degree (or greater) 
and comparing them to a second group of women comprised of high school graduates and dropouts.
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intercept; .03, p < .05 for depression slope; 248.8, p < .05 for achievement intercept; and 

5.17, p < .05 for achievement slope). That variation is important because it might be 

attributable to maternal education.

The Link between Maternal Depression and Children's Achievement

The conditional models presented in Table 2 were attempts to identify possible sources of 

variation in the latent factors for the maternal depression and child achievement growth 

curves. In the process, they allowed us to test the first two criteria for mediation: Did 

maternal education predict the outcome (child achievement) and hypothesized mediator 

(maternal depression)?

In Table 2, model 1 regressed the intercept and slope of maternal depression on maternal 

education, the time-varying covariates (e.g., income), and the time-invariant covariates (e.g., 

race). Starting with the intercept, compared to mothers with a high school degree, mothers 

without a high school degree had significantly higher levels of depression when children 

were 54 months old (b = .32, p < .05), those with some college education were marginally 

less depressed (b = –.18, p < .10), and those with a college (b = –.44, p < .001) or advanced 

degree (b = –.56, p < .001) were significantly less depressed. This last difference exceeded 

two times the standard deviation of the depression intercept. Turning to the slope, college 

graduates had slight increases in depression as their children moved into elementary school 

and through fifth grade (b = .05, p < .10 for college degree; b = .07, p < .05 for advanced 

degree) relative to high school graduates (who were not significantly different from women 

in the remaining categories). This small increase in depression among college-educated 

mothers is more than likely a case of regression to mean, and it did little to even out the gap 

in depression between more and less-educated mothers. Thus, during the critical preschool 

years when children spend more time at home, more educated mothers demonstrated less 

depressive symptomology. These initial differences persisted, albeit in slightly reduced form 

as their children moved through elementary school.

Model 2 presents the results for child achievement. At the start of elementary school, 

children differed in expected ways by their mothers' level of educational attainment 

(significant coefficients for the achievement intercept for all maternal education categories). 

Indeed, the children of women with advanced degrees scored about 10 points higher than 

their peers with high school-educated mothers, a difference two times the size of the 

intercept standard deviation. These children, however, did not differ in their rates of 

achievement growth through fifth grade. Thus, the children of more educated mothers started 

off school with a clear academic advantage and then maintained this advantage in stable 

form over the next few years.

To examine the interplay between these trajectories, we combined the maternal depression 

and child achievement growth curves into one model and examined the relations among the 

intercepts and slopes of each growth curve. This model also added school readiness as a 

predictor of the child achievement and maternal depression latent factors to address the 

possibility that children's early cognitive capacities selected them into trajectories of 

maternal depression and later achievement in ways that might produce misleading estimates 
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of the associations between the two. Table 3 presents the focal coefficients from this model 

(time-varying coefficients appear in the Appendix).

Results from these models indicated that neither the intercept nor the slope of maternal 

depression predicted the intercept or slope of child achievement. Indeed, the depression 

latent factors and the achievement latent factors did not covary with each other at all. Thus, 

even though less-educated mothers were more depressed than other mothers, maternal 

depression could not be a mediator of the already-established association between maternal 

education and child achievement trajectories because the children of depressed mothers did 

not have different achievement trajectories than their peers. For the full sample at least, we 

uncovered no evidence of the hypothesized mediational pathway.

One set of findings that did emerge from these models warrants discussion. Specifically, the 

child achievement intercept was significantly and inversely associated with the child 

achievement slope, and the school readiness measure significantly and negatively predicted 

the child achievement slope. These results indicated that children who began school with 

more developed academic skills had less steep upward learning curves once school began. 

Alternatively, children with less developed academic skills posted greater gains once formal 

instruction began, although these children did not ever fully catch up with their more school-

ready peers. This pattern has been reported in studies using both the SECCYD and other 

data sets (Downey, von Hippel, and Broh 2004; NICHD Early Child Care Research Network 

2005).

Maternal Education as a Moderator

Although maternal depression did not mediate the longitudinal association between maternal 

education and child achievement in the full SECCYD sample, the three focal links could 

have been related in another way, namely, in a moderational pathway in which the 

association between maternal depression and child achievement varied as a function of 

maternal education. In other words, would children of more highly educated mothers be less 

affected academically by the same level of maternal depression than children of less-

educated mothers? We investigated this possibility by re-estimating the model just described 

within each maternal education group. Based on these results (see note 1), we divided the 

sample into two maternal education groups. The low education group included high school 

graduates and dropouts. The high education group included women with at least some 

college experience. We estimated the models simultaneously in a group modeling 

framework, and we present the results of this group modeling step in Table 4.

In the low maternal education group, maternal depression was significantly associated with 

both the intercept and slope of child achievement. With increases in maternal depression, 

children's early achievement levels were lower (b = –2.96, p < .01), but their over-time 

achievement gains were slightly greater (b = .71, p <. 05). Again, the magnitude of the 

positive increase on the slope factor was not big enough to offset the initial gap on the 

intercept. Thus, the children of less-educated, more depressed mothers started off school 

with less-developed academic skills than their peers with more educated, less depressed 

mothers. However, those children of less educated, more depressed mothers made up a small 

fraction of the difference as they moved through school. Turning to the high maternal 
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education group, the maternal depression and child achievement latent factors were not 

related to each other, as was the case for the full sample.

To investigate this finding more closely, we attempted to identify critical timing points. 

Would the associations between maternal depression and child achievement observed in the 

low maternal education group be specific to any one time point, or were they consistent as 

children moved through school? To answer this question, we turned from a latent growth 

curve approach to a cross-lagged autoregressive modeling strategy. In this model, maternal 

depression at each time point was used to predict maternal depression and child achievement 

at the following time point while child achievement at each time point was used to predict 

maternal depression and child achievement at the following time point (Bollen and Curran 

2005). We estimated this model within maternal education groups using group modeling, 

and we employed a reduced set of covariates (income, mother's age at birth, and race-

ethnicity) that were selected based on results from previous models and optimal model fit.

The results from this model (available upon request) reveal that, for the low maternal 

education group, higher levels of maternal depression measured when children were 54 

months old were associated with lower levels of academic achievement when children were 

in first grade (b = –1.77, SE = .81). Maternal depression and child achievement were not 

significantly associated with each other in either direction at any other time point for either 

the low or high education group. This pattern suggests that maternal depression was only a 

problem, academically speaking at least, as the children of less-educated mothers 

transitioned into school.

In sum, maternal education was associated with maternal depression, but maternal 

depression was only associated with child achievement for mothers with lower educational 

attainment. Putting these two sets of findings together, less-educated mothers were more 

likely than other mothers to be depressed when their children were approaching the start of 

formal schooling, and their children were the one subset in a critical period of early 

childhood for whom maternal depression posed an academic risk.

Sensitivity Analyses

To bolster confidence in these conclusions, we considered whether there may have been an 

insufficient number of highly educated mothers in our sample with multiple depressive 

symptoms to detect an effect of maternal depression on children's achievement. Such sparse 

cell sizes could be particularly problematic if the effect of maternal depression on children's 

achievement were concentrated among the most severely depressed mothers. To test for this 

possibility, we first divided the continuous measure of maternal depression at 54 months into 

quintiles, created a set of five dummy variables to measure location in each of the five, and 

then regressed children's first grade achievement on this set (the lowest quintile was the 

omitted reference category) within each maternal education group, controlling for time-

invariant and time-varying covariates measured at first grade. These results (not shown) 

reveal a significant association between the highest depression quintile (b = –9.24, SE = 

3.66) and children's first grade achievement for the low education group. None of the 

coefficients for the other quintile dummies were significant. Echoing the earlier findings, 

maternal depression quintiles and child achievement were not significantly associated for the 
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high education group. Thus, the negative effects of maternal depression on children's 

achievement for the low education group only emerged when mothers were severely 

depressed.

Given this finding, it was necessary to examine whether the nonsignificant association 

between severe depression (quintile 5) and child achievement for the high education group 

was a consequence of few of these mothers having severe depression. Cross-tabulated 

frequency distributions (not shown) reveal that within the high education group 16 percent 

had severe depression (f = 112), compared to 27 percent among the low education group (f = 

71). Therefore, although a smaller proportion of the high education group had severe 

depression than the low education group, it appears that there are enough severely depressed 

women in the high education group to detect an effect of severe depression on children's first 

grade achievement. To verify this, we conducted a post hoc power analysis using G*Power, a 

general power analysis program (Faul et al. 2007). Specifying alpha levels at .05, these 

results indicate that there is sufficient power in this sample to detect even small effect sizes 

of depression quintiles on child achievement (f = .15, power = .91; f = .20, power = 1.00).

Discussion and Conclusion

The intergenerational transmission of inequality has been repeatedly demonstrated to result 

from the human and financial returns to education that parents use to promote their 

children's schooling and long-term status attainment (Sirin 2005). Yet parent education also 

is associated with well-documented health advantages that may affect children's learning and 

the status-attainment process (Mirowsky and Ross 2003). Specifically, reduced maternal 

mental health, and maternal depression in particular, can negatively affect the parenting 

practices identified in prior research as most important to children's learning (McLoyd 

1998). Whether these maternal mental health advantages form a link between maternal 

educational attainment and academic advantages among children is a question that has not 

been adequately examined.

In order to answer this question, this study applied a dynamic approach using latent growth 

curve modeling to explore the link between trajectories of maternal depression and 

trajectories of achievement in connection with women's educational attainment. We expected 

that the psychological resources that education imparts would result in lower levels and 

smaller increases in depression among more highly educated mothers, and greater 

achievement gains among their children. We also expected that the other personal resources 

that education cultivates would serve to buffer children of well-educated mothers from the 

academic risks that maternal depression may present.

Our findings provide partial support for these two expectations. First, both maternal 

depression and children's achievement did follow clear and expected patterns across levels of 

maternal education, although maternal depression did not explain the positive association 

between maternal educational attainment and children's achievement. At the same time, we 

did find evidence that the link between maternal depression and children's achievement was 

conditioned by maternal education. These findings suggest that, although maternal 

depression may not be an explanation for why children of more educated parents tend to 

Augustine and Crosnoe Page 13

J Health Soc Behav. Author manuscript; available in PMC 2017 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



perform better in school, something more subtle is at work. Specifically, only the learning of 

children whose mothers had high school degrees or less was vulnerable to their mothers' 

depression. That these children's mothers experienced the greatest depressive symptoms 

suggests a “double disadvantage” of growing up with a mother with less education. Such a 

double disadvantage could be an important means by which inequality is reproduced.

We should emphasize, however, that the negative association between maternal depression 

and the learning of children with less-educated mothers was limited to a specific 

developmental window among the most severely depressed mothers. Mothers' severe 

depression immediately before the transition to school was negatively associated with 

children's learning at the onset of school. Once teachers, peers, and schools became more 

proximal to children's learning, however, severe maternal depression no longer posed a risk. 

These findings cast light on the initial stages of inequality, which, according to the school 

transition model, begins when children acquire important academic, cognitive, and 

psychosocial skills that prepare them to get an early jump on learning once they begin 

school (Entwisle and Alexander 1993). Indeed, as our findings indicate, children who started 

school with more academic skills maintained a stable academic advantage throughout 

elementary school over children who began school with fewer academic skills. These 

findings also suggest that, although moderate depression may not be all too consequential to 

children's learning, severe depression can have a considerable effect.

Given these findings, why might maternal depression be less relevant to the children of more 

educated mothers immediately before the transition to elementary school? Certainly, 

economic and familial factors associated with maternal educational attainment grants 

mothers access to resources that can help buffer children from the effects of their mothers' 

depression (e.g., social networks, therapy, or medication) and bolster their learning (e.g., 

home learning materials, family structure stability). We should point out, however, that our 

findings indicate that, at least for income and family structure, these resources seemed more 

important to children's learning once children had begun school (see Appendix). Thus, in 

addition to the material and social resources associated with education, persistence in the 

educational system engenders skills (e.g., organizational), knowledge (about children's 

developmental needs), and values (about schooling) that may lead more educated women to 

manage their children's time (e.g., enriching child care, home learning games, lessons) in 

ways that both minimize the potential risks of their depression to their children and 

maximize their children's academic development (Augustine et al. 2009; Lareau 2004; 

Magnuson 2007; Oyserman et al. 2002; Sayer et al. 2004). Children whose mothers did not 

continue their education past high school, on the other hand, may lack many of these 

learning opportunities and activities and be more influenced by the immediate impact of 

depression on their mothers' parenting.

Although we have taken steps to reduce the likelihood that other factors are driving the 

observed links among mothers' education, depression, and their children's achievement, we 

must acknowledge that we could not account for potential unobserved confounding factors. 

Aside from taking a dynamic approach and controlling for key covariates, we have also 

controlled for children's early cognitive skills, which addresses the possibility that women 

with more education possess certain cognitive traits that are passed on to their children. 
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Moreover, our modeling strategy allowed us to test and reject the idea that children's 

academic difficulties may bring about, in part, mothers' depressive symptoms.

Importantly, we have not teased out the role of race-ethnicity in these linkages among 

maternal education, depression, and children's achievement, but race-ethnicity seems to be a 

complicating factor. For example, in the full sample, African American mothers had more 

depression, and their children made smaller academic gains throughout elementary school. 

The group modeling step of the analysis shows, however, that these patterns were largely 

concentrated in the high maternal education group. Unfortunately, although the original 

sample mirrored the racial-ethnic composition of the general population, the African 

American sub-population is skewed toward being more disadvantaged and less educated. 

Thus, this question would be better addressed with a larger sample containing a more 

socioeconomically diverse subsample of African Americans.

The goal of this study was to understand the importance of mothers' mental health for the 

intergenerational transmission of advantage. The results of this study cast new light on the 

role of maternal depression in the link between mothers' educational attainment and their 

children's learning trajectories. Not only do mothers with less education experience more 

depressive symptoms and more severe depression, their children also are affected by such 

depression. As a consequence, this double disadvantage sets these children on different 

academic paths than their more advantaged peers. These findings highlight an important 

mechanism in the reproduction of social inequality and the salience of health-related factors 

in this process.
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Appendix

Parameter Estimates for Time-Varying Covariates from 
Combined Latent Growth Curve Models of Maternal 
Depression and Child Achievement (N = 1,012)

B (SE)

Maternal Depression Indicators Child Achievement Indicators

54 Months First Grade Third Grade Fifth Grade First Grade Third Grade Fifth Grade

Family 
income 54 
months

−.01(.01) — — — — —

Maternal 
employment 
54 monthsa

−.25(.10) — — — — —
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B (SE)

Maternal Depression Indicators Child Achievement Indicators

54 Months First Grade Third Grade Fifth Grade First Grade Third Grade Fifth Grade

Family 
structure 54 
monthsb

−.25*(.10) — — — — —

Family 
income first 
grade

— −.03*(.02) — — .36* (.16) — —

Maternal 
employment 
first grade

— −.13†(.07) — — .87(.79) — —

Family 
Structure 
first grade

— −.35***(.10) — — .58(1.01) — —

Classroom 
quality first 
grade

— — — — .07(.06) — —

Family 
income 
third grade

— — −.05***(.01) — — .03(.09) —

Maternal 
employment 
third grade

— — .07(.07) — — .33(.51) —

Family 
structure 
third grade

— — −.24**(.09) — — −.47(.69) —

Classroom 
quality third 
grade

— — — — — .10(.07) —

Family 
income fifth 
grade

— — — −.04(.01) — — .12(.08)

Maternal 
employment 
fifth grade

— — — .01(.09) — — .15(.52)

Family 
structure 
fifth grade

— — — −.24*(.10) — — −.30(.65)

Classroom 
quality fifth 
grade

— — — — — — .11(.08)

†
p < .10;

*
p < .05;

**
p < .01;

***
p < .001

a
Reference category for maternal employment is employed.

b
Reference category for family structure is two biological married parents.
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Table 2
Parameter Estimates for Growth Curve Models of Maternal Depression and Child 
Achievement (N = 1,012)

B (SE)

Model 1 (Maternal Depression) Model 2 (Child Achievement)

Intercept Slope Intercept Slope

Constant 3.26***(.26) −.02(.07) 458.92***(4.51) 15.47***(1.83)

Maternal Education

 Less than high schoola .32*(.16) −.03(.04) − 8.69***(2.23) .70(.60)

 Some college -.18†(.10) .01(.03) 4.09**(1.49) −.30(.40)

 College −.44***(.12) .05†(.03) 9.19***(1.72) −.63(.48)

 Advanced degree −.56***(.14) .07*(.04) 10.64***(1.98) −.59(.55)

Time-invariant Controls

 Gender (female) .05(.07) .03(.02) .58(1.03) −.32(.28)

 African Americanb .43***(.13) −.04(.03) − 10.87***(1.83) −.35(.49)

 Other race-ethnicity −.04(.14) .01(.04) −.84(2.02) .34(.54)

 Mother's age at birth −.01(.01) .00(.00) −.11(.12) .05†(.03)

Other Model Estimates

 Residual variance .90***(.06) .02***(.01) 204.73***(23.94) 7.61†(4.47)

 Mean 2.97 −.01 456.60 17.88

Covariance

 Depression intercept and slope — −.00(.01) — —

 Achievement intercept and slope — — — − 26.74**(10.30)

†
p < .10;

*
p < .05;

**
p < .01;

***
p < .001

Note: All models controlled for site and time-varying estimates of income, maternal employment, classroom quality, and family structure. Model 1: 

χ2 = 125.28; df = 75; p <.001; CFI = .96; RMSEA = .03; Model 2: χ2 = 80.15; df = 41; p < .001; CFI = .99; RMSEA = .03.

a
Reference category for education is high school.

b
Reference category for race-ethnicity is white.
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Table 3
Parameter Estimates for Combined Latent Growth Curve Models of Maternal Depression 
and Child Achievement (N = 1,012)

B (SE)

Maternal Depression Child Achievement

Intercept Slope Intercept Slope

Constant 3.73***(.27) −.04(.07) 432.84***(4.80) 18.14***(1.89)

Maternal Education

 Less than high schoola .30*(.61) −.03(.04) −5.90**(2.05) .30(.60)

 Some college −.16(.10) .01(.03) 1.735(1.35) .08(.40)

 College −.38***(.12) .05†(.03) 3.55*(1.60) .20(.48)

 Advanced degree −.52***(.14) .07*(.04) 4.09*(1.85) .40(.57)

Time-invariant Controls

 Gender (female) .07(.07) .03(.02) −1.83†(.94) .01(.28)

 African Americanb .38**(.13) −.04(.03) -3.22†(1.74) −1.44**(.52)

 Other race-ethnicity −.06(.14) .01(.04) 1.40(1.83) .08(.88)

 Mother's age −.00(.00) .00(.00) −.13(.11) .06†(.03)

 School readiness −.02(.02) .00(.00) 2.92***(.20) −.39***(.06)

Latent Factors

 Depression intercept — — −.70(.58) .24(.17)

 Depression slope — — — −1.39(1.86)

Other Model Estimates

 Residual variance .90***(.06) .02***(.01) 159.83***(18.29) 7.66*(3.40)

 Mean 2.97 −.01 457.14 17.97

Covariances

 Achievement intercept with depression slope — .11(.13) — —

 Depression intercept with depression slope — −.00(.01) — —

 Achievement intercept with achievement slope — — — −22.29**(7.63)

†
p < .10;

*
p < .05;

**
p < .01;

***
p < .001

Note: All models controlled for site and time-varying measures of income, maternal employment, family structure, and classroom quality. See 

appendix for model 2 time-invariant parameter estimates. χ2 = 230.06; df = 148; p < .001; CFI = .98; RMSEA = .02.

a
Reference category for education is high school.

b
Reference category for race-ethnicity is white.
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