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Mothers suffering from depression are likely to engage in poor parenting 

practices, have children with poorer peer relations and more behavior problems. It is 

likely that maternal depression follows different trajectories in different mothers. These 

trajectories may lead to differing child outcomes over time. The current study examined a 

large sample of mothers and children. Latent class growth analysis (LCGA) was used to 

demonstrate a four-class depressive symptom model, which included high stable, high 

decreasing, moderate increasing, and low stable trajectories of depressive symptoms 

measured using the CES-D instrument. Demographic risk was found to differ across 

classes, with high stable and high decreasing mothers being classified as more at-risk. 

Mothers in the high stable depression class were found to be less sensitive, and had 

children with worse outcomes including negative behaviors with peers, social support 

from peers, and behavior problems. High decreasing mothers were also less sensitive and 

had children with equally poor outcomes, even though the mothers recovered from their 

depressive symptoms by the time their children were 54 months of age. In conclusion, 

early clinical depressive symptoms were likely to predict poorer child outcomes, and 

more demographic risk was linked to high early depression scores. 
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Depression is the second most common mental disorder in adults worldwide (NIMH, 

2011) and women are twice as likely to suffer from it as men (Brennan, Pargas, Walker, Green, 

Newport, & Stowe, 2008). Mothers tend to experience depressive symptoms particularly when 

their children are young (O’Hara, 1986). A mother’s depression negatively impacts her parenting 

and her child’s development (Leckman-Westin, Cohen, & Stueve, 2009). Negative child 

outcomes such as internalizing and externalizing problems, behavioral, emotional and academic 

maladjustment are associated with poor parenting practices of depressed mothers (Goodman & 

Brogan, 1993). One possible mechanism responsible for these effects is the emergence of poor 

peer relationships among children of depressed mothers. There is limited evidence that maternal 

depression is associated with poor peer relationships (Cummings, Keller, & Davies, 2005), and 

considerable evidence that poor social competence with peers is associated with behavioral 

problems as children develop (Shin, Vaughn, Kim, & Krzysik, 2011). In this paper we examine 

whether maternal depression predicts children’s poor peer relationships, whether negative 

parenting of depressed mothers mediates this relation, and whether poor peer relationships 

mediate the associations between maternal depression and children’s internalizing and 

externalizing behavior problems. 

Depression occurs in approximately 12% of new mothers (O’Hara, 1986). Symptoms of 

depression include low emotional expression or flat affect, social withdrawal, low energy, 

increased irritability, and feelings of sadness (National Institute of Mental Health, 2011). These 

symptoms affect not only depressed individuals, but the people around them. This is particularly 

important when the depressed woman has a young child. Young children spend a large amount 

of time with mothers and acquire important social skills and dispositions from mother-child 

interactions. When their mothers have significant depressive symptoms, a variety of problems 
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become more likely. For example, children of depressed mothers have difficulties with emotion 

regulation, demonstrate low social adjustment, tantrums, and insecure/disorganized attachment 

(Xin, et al., 2008; Weinfield, Ingerski, & Moreau, 2009; Leckman-Westin, Cohen, & Stueve, 

2009; Trapolini, Ungerer, & McMahon, 2008). Most analyses propose that the risk of these 

outcomes is due to poor parenting. Depressed mothers tend to have impaired emotion regulation 

which leads to low positive affect in parent-child interactions. They engage in less play, display 

lower responsivity to their child’s cues, and use negative discipline more often than non-

depressed mothers (Leckman-Westin, Cohen, & Stueve, 2009). 

Peer relations as reason for behavior problems 

One reason children of depressed mothers may display increased risk for behavior 

problems is that unresponsive parenting leads to difficulties in peer relationships. The basis of 

these relationships may begin in early parent-child interactions. It is in interactions with parents 

that children learn how to initiate and sustain conversations, respond promptly and accurately, 

understand and be able to exhibit proper displays of emotion, and recognize nonverbal cues such 

as body movements and facial expressions (Cummings & Davies, 1994). When mothers suffer 

from depression, they do not engage in these types of quality interactions and therefore set the 

stage for poor social competencies that undermine peer relations. These competencies include 

social withdrawal, poor emotion regulation, low reciprocity, and aggression (Cummings & 

Davies, 1994). Kochanska (2002) proposed the concept of reciprocal mutuality, which includes 

mutually responsive, positive child orientation which promotes the child’s learning of parental 

values. When a depressed mother is insensitive and unresponsive, thus lacking reciprocal 

mutuality in relationships, the child does not learn to engage in sensitive and reciprocal 

behaviors during interactions with others (Williams, Ontai, & Mastergeorge, 2009). Therefore, 
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depressed mothers’ poor parenting fails to teach children to expect certain socially acceptable 

attributes of relationships, such as an increasing level of closeness, mutual respect, and a sense of 

enjoyment from spending time together, as well as how to behave with others by using friendly 

dialogue, manners, and problem-centered conflict resolution (Zahn-Waxler, Denham, Iannotti, & 

Cummings, 1992).  

The failure of depressed mothers to socialize early social competence may result in their 

children entering into peer social circles with such poor social competencies that their 

relationships with peers suffer. From the time children enter daycare and preschool, most of their 

time is spent with peers (Ladd & Price, 1987). Inadequate peer competence at the outset may 

lead to behavior problems that persist due to peer exclusion or neglect. Poor peer relations may 

elicit or exacerbate existing behavioral or emotion regulation issues in the child due to factors 

such as increasing withdrawn or aggressive episodes or feelings of rejection and exclusion 

resulting from the lack of peer acceptance.  

Poor parenting predicts poor peer relations 

If parenting leads to these early social skill deficits, early peer contact may be less 

successful, leading to increased peer rejection. Evidence demonstrates that rejection, low 

frequency of social interaction, and peer conflict predict subsequent adjustment problems 

(NICHD Network, 2008). Research has demonstrated that poor parenting predicts poor peer 

relationships, which predict poor adjustment. The parenting literature has identified good 

parenting behaviors as those supporting children’s autonomy, teaching emotion regulation, and 

exhibiting sensitivity, consistency and positive discipline. Accordingly, poor or negative 

parenting is characterized by negativity, unresponsiveness, and hostile discipline and has been 

found to predict poor peer relations and low peer acceptance (McNamara, Selig, & Hawley, 
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2010). Similarly, the use of authoritarian parenting practices, characterized by harsh punishment 

and low sensitivity, is correlated with low peer competence in preschoolers (Pearson & Rao, 

2003). Children of parents who utilized high control and low sensitivity were found to have 

lower social competence than children of parents who engaged in more positive parenting. 

Furthermore, the children of negative parents also engaged in more socially unacceptable display 

rule use (social display of emotions) which was found to mediate their low peer competence one 

year later (McDowell & Parke, 2005). Thus, parenting is associated with children’s peer 

relations, and poor parenting appears to have a particularly powerful negative effect. 

Low peer competence predicts behavior problems  

Poor peer relations of children of depressed mothers may lead to behavior problems. As 

children develop, their social and peer competencies increase. However, the competencies of 

children of depressed mothers may not increase at the same rate as do those of children of non-

depressed mothers. Peer competence at 36-48 months was found to predict less behavior 

problems at 48-60 months (Shin, et al., 2011) Furthermore, the authors note that children with 

lower peer competence exhibited more behavior problems. In their review, Parker & Asher 

(1987) demonstrated that poor peer relations predict behavior problems. Children with low peer 

competence experience less positive peer interaction, so they are “deprived of opportunities to 

learn normal, adaptive modes of social conduct and social cognition” (Parker & Asher, 1987). A 

majority of the studies reviewed support the idea that poor peer relations, specifically those 

defined by behaviors such as aggression, predict more behavior problems in later childhood and 

adolescence.  
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Depressed mothers’ parenting may predict poor peer relations 

Only one study has examined how mothers’ depressive symptoms influence children’s 

relationships with peers. Cummings et al. (2005) found that children of depressed mothers are 

more likely to be excluded from social interactions by their peers. The mechanisms that led to 

this outcome are thought to include aggression, withdrawal, and inadequate emotional regulation. 

Xin et al. (2008) found that depressed mothers who have impaired emotion regulation also have 

children with poor emotion regulation. The authors state that emotion regulation is related to 

peer competence, thus children with low emotion regulation are thought to have poor peer 

relations.  

Even though very little is known about the relationship between maternal depression and 

children’s peer relations, maternal depressive symptoms have been found to predict behaviors 

that contribute to low peer acceptance and high rejection, such as aggression, withdrawal, 

emotional negativity, and other externalizing and internalizing behaviors (Xin et al., 2008; 

Weinfield, Ingerski, & Moreau, 2009; Brennan, Pargas, Walker, Green, Newport, & Stowe, 

2008; Leckman-Westin, Cohen, & Stueve, 2009; Downey & Coyne, 1990). Rys & Bear (1997) 

found that children’s aggression predicted peer rejection in elementary-school aged children. 

About half of all children who are characterized as aggressive are rejected by their peers, 

particularly in later elementary school (Coie, Dodge, Terry, & Wright, 1991). Overall, studies 

suggest that childhood aggression leads to social rejection and greater hostility toward peers. A 

meta-analytic review of children’s peer relations found that both aggressive and withdrawn 

children tend to be low in sociability and are more frequently rejected by peers (Newcomb, 

Bukowski, & Pattee, 1993). 
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Overview of proposed study 

Findings suggest that, when combined with poor parenting skills, maternal depression has 

a significant effect on child outcomes (Campbell & Cohn, 1997; Murray & Cooper, 1997) and in 

particular predicts low social competence in children (Xin et al., 2008). Furthermore, children’s 

low social competence has been found to correlate strongly with problems in peer relationships 

(Kennedy & Bakeman, 1984). Finally, low competence with peers predicts serious behavior 

problems in later childhood and adolescence (Shin, Vaughn, Kim, & Krzysik, 2011; Parker & 

Asher, 1987). What is as yet unknown is (a) whether depressed mothers who engage in poor 

parenting have children with poor peer relationships and (b) whether poor peer relations are in 

part responsible for internalizing and externalizing behavior problems of children of depressed 

mothers. The purpose of this project is to examine these two issues (Figure 1), as well as to test 

an exploratory model of depressive symptom trajectories in which mothers high in depression 

have children with the worst outcomes, and mothers low in depression have children with the 

best outcomes. First, we test the hypothesis that in young children, higher maternal depressive 

symptom trajectories predict the development of poor peer relationships (path d). Second, we 

examine whether differences in sensitive parenting are predicted by latent classes of depressive 

symptoms (path a). Third, we test whether sensitive parenting mediates the relationship between 

depressive trajectories and children’s behavior problems (path a-b). Fourth, we examine whether 

child behavior problems differ across maternal depression trajectories (path c). Fifth, we test 

whether poor peer relations mediate the relationship between high maternal depressive symptom 

trajectories and children’s behavior problems (path d-e). 
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Method 

Participants  

Study participants were drawn from the NICHD Study of Early Child Care and Youth 

Development that began in 1991 in 10 locations in the United States. The study consisted of four 

Phases: Phase I followed children from birth until 3 years of age, Phase II from 3 years through 

first grade, Phase III from second through sixth grade, and Phase IV from seventh through ninth 

grade. There were 1,364 children participating in Phase I; 1,226 in Phase II; 1,061 in Phase III, 

and 1,009 in Phase IV. The present study will utilize data from Phases I, II and III. At 

recruitment, 26% of the mothers who participated in the study had no more than a high school 

education, 21% had incomes greater than 200% of the poverty level, 22% were members of 

minority ethnic groups, and 14% were single mothers when their child was born. The sample 

was diverse in terms of SES: 44% of families had an income-to-needs ratio of below 2.0; of 

those, 22.9% were classified as “near poverty,” and 21.5% were classified to be in “poverty.” 

The sample consisted of 705 male and 659 female children.  

Procedures 

Data were collected at 1, 6, 15, 24, 36, and 54 months, in kindergarten, in first, in second, 

third, fourth, fifth, and sixth grades. Means of data collection included questionnaires, structured 

and unstructured observations, interviews, and checklists. A variety of reporters participated in 

data collection: mothers, fathers, teachers, caregivers, and children. Data were collected in 

family homes, in laboratories, at daycare centers, and in schools. All measures used in analyses 

for this project were collected from the same reporters over time, with the exception of children’s 

classroom teachers, who changed as children advanced through school.  
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Measures 

Depressive symptoms. Mothers’ depressive symptoms were assessed using the Center 

for Epidemiological Studies Depression Scale (Radloff, 1977). The CES-D is a widely used 20-

item self-report measure of depressive symptoms. This instrument yields a continuous score 

indicating the severity of depressive symptoms in the past week. The CES-D has high test-retest 

reliability and high criterion-based validity. Furthermore, high test scores on the CES-D have 

been shown to relate to clinical diagnoses of depression: scores of 16 and above indicate risk of 

clinical depression (Radloff, 1977). Maternal depressive symptoms were assessed at 6, 15, 24, 36 

and 54 months, and in first, third and fifth grades. Depressive symptoms at these time points will 

be analyzed to create depression trajectory classes. 

Sensitive parenting. The sensitive parenting measure was created for this study by 

combining several measures from the Parent-Child Interaction Observation. Parenting was rated 

by coders using behaviors such as hostility, respect for autonomy, and supportive presence. The 

hostility measure was reverse scored since it was the only item that rated a negative parenting 

behavior. Observations were conducted in first, third and fifth grades. For the first grade 

observation, the mother and child were observed during a semi-structured interaction which 

consisted of three activities, two of which were too difficult for the child to complete on their 

own (completing an Etch-a-Sketch maze and building a block tower) and the third was a puppet 

game which required the mother’s participation. The coding instrument contained 13 items 

which asked the observer to rate the behaviors of both mother and child on a seven-point Likert-

type scale in which 1 meant “very low” and 7 meant “very high.” For the third and fifth grade 

observation, the child and mother were observed working together on two tasks: a discussion 

task and a planning activity. The coding instrument contained 30 items – ten for each task and 
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ten for an overall score. The overall sensitivity score was computed as a sum of scores for 

respect for autonomy, supportive presence, and reversed hostility scores. This measure will be 

used to represent parenting in analyses for the third and fifth grade time points. 

Behavior problems. Behavior problems were assessed using the Child Behavior 

Checklist (CBCL; Achenbach, 1991). The CBCL is a widely used 100-item parent report 

checklist for child behavior problems. It assesses internalizing (anxious, withdrawn, depressive) 

and externalizing (aggressive, hyperactive, noncompliant) behaviors. Higher scores on the 

checklist indicate more problems. CBCL scores were assessed in first, third, and fifth grades. For 

statistical analyses in this project, internalizing and externalizing problem scores will be used.  

Peer measures. Three constructs of peer relations were measured: popularity, negative 

behaviors with peers, and peer social support (Table 1). Popularity among peers was measured 

using the Relationships with Peers: Part A completed by the teacher in third and fifth grades. 

The instrument used in these grades was the Relationships with Peers questionnaire. For the 

popularity measure, the researchers used Part A of the questionnaire. Part A consists of five 

items which ask the teacher to rank all of the same-sex students in the class by popularity, 1 

being most popular. The popularity score for each study child was calculated using his/her rank 

and the total number of same-sex children in the class, which was a score between 0.01 and 0.99. 

The second peer construct measured was negative behaviors with peers. The instrument 

used was the Relationships with Peers: Part E questionnaire filled out by the child’s teacher in 

third and fifth grades. This was a 43-item questionnaire that measured exclusion by peers, and 

aggressive, prosocial, and asocial behaviors. Respondents rated the child’s behavior using a 

three-item scale where 0 was not true, 1 was sometimes true, and 2 was often true. Items on the 

questionnaire included statements such as “peers avoid this child,” “takes turns with play 
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materials,” and “is bossy toward peers.” For this project, children’s scores on each measure 

(aggressive, prosocial, asocial, and excluded) will be averaged (aggressive, asocial, and excluded 

scores being reversed).  

The third peer construct measured was the child’s perceived peer social support. The 

instrument used for the peer support measure was the Peer Social Support, Bullying, & 

Victimization questionnaire completed by the study child in third and fifth grades. This was an 

18-item form that asked questions about the child’s daily experiences with peers, such as “does 

anyone in your class pick on you at school?” and “are there kids in your class who make you feel 

better if you are having a bad day?” Children responded to each question using a 5-item scale 

where 1 was never, 2 was hardly ever, 3 was sometimes, 4 was most of the time, and 5 was 

always. For this project, only the peer support scores will be used, since the focus is not 

specifically on bullying. Ten items out of 18 asked questions about peer support 

Control variables. Variables controlled in all analyses include child’s gender, mother’s 

age, mother’s education, presence of the father in the home, family income-to-needs ratio, and 

ethnicity. 
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Analysis Plan 

Simple linear regression will be used to examine basic bivariate correlations among 

variables at each time point. Depending on preliminary analyses of relations among the peer 

measures, subsequent analyses will be done either separately for each peer measure or using an 

aggregated measure. The statistical model is presented in Figure 2. The first hypothesis, that 

maternal depressive symptom trajectories predict differences in children’s peer relations, is 

represented by path 1. The second hypothesis, that differences in sensitive parenting are 

predicted by maternal depressive symptom trajectories, is represented by path 2. The third 

hypothesis, that sensitive parenting mediates the relationship between depressive symptom 

trajectories and children’s behavior problems, is represented by path 2-3. The fourth hypothesis, 

that child behavior problems differ across maternal depressive symptom trajectories, is 

represented by path 4. The fifth hypothesis, that peer relations mediate the relationship between 

maternal depression trajectories and children’s behavior problems, is represented by path 1-5. 

The latent classes of depressive symptoms used to predict differences in peer relations 

and behavior problems, will be determined using the latent class growth analysis (LCGA) 

technique. For this analysis, depressive symptom scores reported by the mother from the time the 

child was six months of age until 5
th

 grade will be analyzed together in order to elicit separate 

latent classes with different slopes and intercepts, and different trajectories of change over time. 

These latent classes will be used to then examine the between-class differences in children’s peer 

relations and behavior problems in third and fifth grades. Latent class growth analysis will be 

performed using Mplus. Between-class differences will be examined using SPSS. 
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Results 

Overview of data analysis 

 Latent class growth analysis was used to determine the number and types of depressive 

symptom classes, as well as each class’s slope and intercept. To determine whether 3
rd

 and 5
th

 

grade child outcomes and peer relations were associated with each depression class, ANOVAs 

examined father-reported internalizing and externalizing scores, child-reported social support 

from peers, teacher-reported popularity, and teacher-reported negative behaviors with peers. To 

determine whether parenting behaviors differed across classes of depressive symptoms, 

ANOVAs examined observer-rated maternal sensitivity. To determine whether parenting 

mediated relations between depressive symptom classes and peer relations, ANCOVAs and 

linear regression analyses were conducted, following Baron and Kenny’s method for testing 

mediation (Baron & Kenny, 1986).  

Descriptive statistics and bivariate relations 

 Descriptive statistics of all variables are presented in Table 2. Bivariate relations among 

variables used are presented in Table 3.  

Across age depressive symptom scores were strongly positively correlated with one 

another, and with parental sensitivity in 3
rd

 and 5
th

 grades. At most time points, depressive 

symptoms were positively correlated with father-rated internalizing and externalizing behavior 

problems in 3
rd

 and 5
th

 grade. Depressive symptoms predicted peer relations less well: child-

rated peer social support was negatively correlated with depressive symptom scores at all time 

points except 54-months and 1
st
 grade. Depressive symptoms at 15 months and in 1

st
, 3

rd
, and 5

th
 

grades had weak negative but statistically significant correlations with teacher-rated popularity in 

3
rd

 grade, and positive correlations at 15 months and in 5
th

 grade with teacher-rated negative 
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behaviors with peers in 3
rd

 grade. Parental sensitivity in 3
rd

 grade was strongly correlated with 

parental sensitivity in 5
th

 grade. Sensitive parenting in 3
rd

 and 5
th

 grade was negatively correlated 

with externalizing behavior problems in 3
rd

 and 5
th

 grade and with internalizing behavior 

problems in 5
th

 grade. Sensitivity in 3
rd

 and 5
th

 grade was positively correlated with peer social 

support in 3
rd

 and 5
th

 grades. Internalizing and externalizing behavior problems in 3
rd

 and 5
th

 

grades were strongly positively correlated with one another at both time points and negatively 

correlated with peer social support in 3
rd

 and 5
th

 grades. Internalizing behavior problems in 3
rd

 

grade were negatively correlated with teacher-reported popularity in 3
rd

 grade. Peer social 

support in 3
rd

 grade was strongly positively correlated to peer social support in 5
th

 grade. 

Popularity and negative behaviors with peers were strongly positively correlated in the same year 

of data collection, but not across years. 

Latent class analysis  

Latent class growth analysis (LCGA) was used to determine differential trajectories of 

depressive symptoms reported by mothers over a ten-year span. A mixture modeling procedure 

was used to determine the optimal class structure. Models tested were evaluated with multiple fit 

indices, including bootstrap LRT, Lo-Mendell-Rubin LRT, BIC, and entropy. Class prevalence 

in the smallest class is also important, since particularly small classes may be unstable. Nylund, 

Asparouhov, & Muthen (2006) conclude that the bootstrap likelihood ratio test (BLRT) is the 

most reliable fit index for identifying optimal class models in LCGA. A significant p value for 

the BLRT suggests that the model being tested fits better than a previous model with fewer 

classes (i.e. 4 class solution versus 3 class). The second most used fit index is the Lo-Mendell-

Rubin likelihood ratio test (LMR LRT). A significant p value for the LMR LRT also suggests 

that the model with one more class is a better fit. The Bayesian information criterion (BIC) is one 
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of the most widely-used goodness of fit indices (BIC; Schwarz, 1978). A lower BIC value 

indicates a better fitting model. Entropy values approaching 1 indicate clear delineation of 

classes (Celeux & Soromenho, 1996). The smallest class was the final fit index used. Because 

guidelines vary regarding the smallest acceptable class size, class prevalence is related to class 

interpretability. In some cases, smaller classes are important because they have distinct features 

relevant to the hypothesis. In other cases, a small class merely divides a larger class in two with 

little gain in discrimination of features of interest. Table 4 provides the goodness of fit indices 

for 2, 3, 4, and 5 class models. 

 Model selection. Based on the BLRT, each model tested was a better fit than the 

preceding one. Based on the LMR LRT, the two-, three-, and four-class models returned 

significant results, but the five-class model did not. BIC values decreased with each increase in 

the number of classes. Entropy values were good for each model, but were slightly higher for the 

four-class solution (Colder, Richardson, Campbell, & Flay, 2002). In our case, the five-class 

solution yielded a very small fifth class that divided a larger class into two “low stable” 

trajectories. Because of our interest in highly depressed mothers and those whose scores change 

over time, this did not contribute to the value of the data. A four-class solution, however, 

provided clear and distinct classes of mothers with depressive symptoms: high stable, high 

decreasing, moderate increasing, and low stable. The four-class model yielded significant BLRT 

and MLR LRT scores, a high entropy value, and a distinct smallest class (high stable). By 

contrast, a five-class solution did not yield a significant MLR LRT score and did not contribute a 

new and unique class. Given these results, a four-class model was selected as the best option.  

Table 5 and Figure 3 details the mean CES-D scores for each class over time. The cut-off 

score for the diagnosis of clinical depression based on results of the CES-D questionnaire is 16 
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points (Radloff, 1977). The high stable class started at 22.39 points and increased slightly to 

26.50. The high decreasing class started at 21.03 and declined over time to 8.68, moving below 

the clinical cut-off at 54 months. The moderate increasing class started at 10.89, and increased 

over time to 15.08, just below the clinical cut-off. The low stable class started at 5.73, and 

remained low over time, ending at 5.10. 

Differences in outcomes 

 Analysis of variance (ANOVA) was performed in order to determine differences in child 

outcomes and mothers’ parenting across the four classes of maternal depressive symptoms and to 

examine which classes differed significantly from one another (Bonferroni, 1936). Table 6 

presents the means, standard deviations, and F-scores of each variable of interest by depression 

class. 

 Peer relations. Two peer relations measures differed across groups. Children of mothers 

in different depressive symptom classes differed significantly on social support from peers in 

fifth grade. Children whose mothers were in the high stable class reported lower peer support 

than children whose mothers were in the low stable class. Children of mothers in different 

depressive symptom classes differed significantly on negative behaviors with peers in third 

grade. Children whose mothers were in the low stable class scored the lowest on negative 

behaviors with peers, while children whose mothers were in the moderate increasing class scored 

significantly higher on negative behaviors with peers. However, children whose mothers were in 

the high decreasing depressive symptom class scored the highest on negative behaviors with 

peers in third grade. 

Behavior problems. Children of mothers in different depressive symptom classes 

differed significantly on most measures of behavior problems. Children whose mothers were in 
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the high stable class scored significantly higher on externalizing behavior problems in both third 

and fifth grades, and on internalizing behavior problems in fifth grade than children whose 

mothers were in the low stable class. Children whose mothers were in the moderate increasing 

class also scored significantly higher than children whose mothers were in the low stable class, 

but lower than the children whose mothers were in the high stable class.  

Sensitive parenting. In both third and fifth grade, sensitivity differed across groups. 

Mothers who were in the high stable and high decreasing classes differed significantly from the 

mothers who were in the moderate increasing and low stable classes on scores of parental 

sensitivity. Low stable and moderate increasing mothers had the highest sensitivity scores at both 

time points, while high decreasing and high stable mothers had the lowest scores. 

Differences in demographic risk factors across classes. The demographic variables 

used in our analyses were tested using ANOVA to determine differences across the four classes 

of maternal depressive symptoms and to examine which classes differed significantly from one 

another (Bonferroni, 1936). Table 7 presents the results of these analyses. 

Mothers in the high stable and high decreasing depressive symptom classes tended to be, 

on average, four years younger than mothers in the moderate increasing and low stable classes. 

Mothers in the moderate increasing and low stable depressive symptom classes tended to, on 

average, possess two more years of education than mothers in the high stable and high 

decreasing classes. In the high stable and high decreasing depressive symptom classes, fathers 

were less likely to be living at home than in the moderate increasing and low stable classes. In 

the moderate increasing and low stable depressive symptom classes, incomes were, on average, 

twice as high as in the high stable and high decreasing classes.    
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Mediation 

Creation of demographic factor. Covariates used in analyses were factor-analyzed 

using Principal Component Analysis (PCA) and Varimax rotation in SPSS to yield a single 

demographic risk factor which contained mother’s age and education level, the presence of father 

in the home, and the household income-to-needs ratio. The factor analysis yielded an eigenvalue 

of 2.14, which accounted for over 53% of the variance. Each demographic variable had robust 

factor loadings: mother’s age (.77), mother’s education (.83), presence of father in the home 

(.58), and income-to-needs ratio (.72).   

Parenting. Mediation analyses were conducted using the Baron and Kenny method 

(Baron & Kenny, 1986) to examine whether sensitive parenting mediated the relationship 

between depressive symptom class and peer relations or behavior problems. According to earlier 

ANOVA analyses, depression class significantly predicted negative behaviors with peers in 3
rd

 

grade, social support in 5
th

 grade, externalizing problems in 3
rd

 grade, and internalizing and 

externalizing problems in 5
th

 grade (Table 6). The same table also demonstrates that depression 

class predicts sensitive parenting. The demographic risk factor described above was integrated 

into following analyses. For stability of measure, the 3
rd

 and 5
th

 grade sensitivity scores were 

averaged to create a longitudinal sensitive parenting score to be used as a predictor. Linear 

regression was used to analyze whether parenting predicted externalizing problems in 3
rd

 grade 

(β = -.15, t(610) = -.30, p = .17), internalizing (β = -.19, t(624) = -.56, p = .27) and externalizing 

problems in 5
th

 grade (β = -.65, t(624) = -.25, p = .80). Because parenting, when combined with 

the demographic risk factor, failed to predict any of the behavior problems, it was eliminated as a 

possible mediator and analyses were terminated. 
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 Peer relations. Mediation analyses were conducted to examine whether peer relations 

mediated the relationship between depressive symptom class and behavior problems. According 

to earlier ANOVA analyses, depression class significantly predicted negative behaviors with 

peers in 3
rd

 grade and social support in 5
th

 grade (Table 6). The same table also demonstrates that 

depression class predicts externalizing problems in 3
rd

 grade, and internalizing and externalizing 

problems in 5
th

 grade. The demographic risk factor described above was integrated into linear 

regression analyses testing whether peer relations predict behavior problems. Negative behaviors 

with peers in 3
rd

 grade did not predict externalizing problems in 3
rd

 grade (β = -.01, t(471) = -.02, 

p = .99), internalizing (β = .05, t(479) = 1.02, p = .31) or externalizing problems in 5
th

 grade (β = 

.03, t(479) = .09, p = .93). Social support in 5
th

 grade also did not predict internalizing (β = -.12, 

t(647) = -.13, p = .12) or externalizing problems in 5
th

 grade (β = -.39, t(647) = -.27, p = .19). 

Because peer relations, when combined with demographic risk factor, failed to predict any of the 

behavior problems, both of the variables were eliminated as possible predictors and analyses 

were terminated. 
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Discussion 

 The study’s goal was to demonstrate that maternal depression is associated with 

children’s peer relations and mothers’ sensitive parenting styles and that both peer relations and 

sensitivity mediate the relationship between depression and behavior problems. An important 

strength of the study was the diversity of reporters for our measures: mothers reported their 

depressive symptoms, fathers reported behavior problems, teachers and children reported peer 

outcomes, and NICHD researchers conducted parenting observations. The results indicate that 

trajectories of maternal depressive symptoms from 6 months to fifth grade were associated with 

poorer outcomes when mothers’ depression was above clinical levels during their child’s early 

years, even when the symptoms declined to nonclinical levels over time. This was true for 

negative behaviors with peers (third grade) and children’s social support from peers (fifth grade). 

High stable trajectories of depressive symptoms were associated with children’s internalizing 

behavior problems in fifth grade, and externalizing behavior problems in both third and fifth 

grades. Maternal depressive trajectories were also associated with sensitive parenting. Mothers in 

the high stable and high decreasing depression classes were less sensitive in both third and fifth 

grades than mothers in moderate increasing and low stable classes. However, neither peer 

relations nor sensitive parenting mediated the relation of depressive symptom class to behavior 

problems. Mothers with elevated initial depressive symptoms tended to be associated with higher 

levels of demographic risk, regardless of whether or not their depression decreased later. Low 

levels of demographic risk were associated with low or moderate levels of depression. Thus, the 

findings provide initial support for the claim that, if mothers experienced clinical-level 

depressive symptoms early in their child’s life, their children were likely to develop more poorly 

in later childhood. Additionally, demographic risk was likely to predispose mothers to 
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experience depressive symptoms, which may be associated with increased risk for negative 

outcomes in their children. 

Demographic risk and depression trajectories 

 Demographic risk was a significant factor in depressive symptom class membership 

(Campbell, Morgan-Lopez, Cox, McLoyd, 2009). Demographic predispositions of mothers in 

our sample were associated with the severity and the course of their depressive symptoms. 

Mothers who have children at younger ages are likely to be more unprepared for the demands of 

infants, especially if they are poor,  and uneducated, and as a result may be likely to become 

depressed (Melchior, Chastang, De Lauzon, Galera, Saurel-Cubizolles, Larroque, 2012). The 

absence of a partner in the household makes it more likely that the mothers work more hours, are 

more stressed, and see their children less, likely leading to increased depressive symptoms 

(Samarakkody, Fernando, McClure, Perera, & Silva, 2012). These environmental factors, 

combined with possible genetic predispositions to dysphoria or other mood disorders, may 

increase the likelihood of these mothers being depressed, especially during early childhood 

years. This is confirmed by our analyses, which demonstrate that demographically at-risk 

mothers are also the ones suffering from depressive symptoms, both chronic and decreasing. 

Sensitive parenting  

Mothers in the high stable and high decreasing depressive symptom classes were rated as 

the least sensitive parents in both third and fifth grades. Mothers in the moderate increasing and 

low stable classes were rated as the most sensitive. This pattern suggests that tendencies to be 

sensitive to children are present during a child’s infancy and toddlerhood, and stay relatively 

stable. Even if the mother recovered from her depression, those who were depressed early 

remained less sensitive than mothers who were not depressed when their children were very 
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young. Since the high stable and high decreasing classes were also the most high-risk 

demographically, their parenting behaviors may have been affected by these factors. The 

income-to-needs variable was collected in fifth grade, which indicates that ten years after the 

birth of their children, mothers in these classes were relatively poor. This, combined with their 

low education, may lead to stress at home and work, which elicits less sensitivity toward their 

children. 

Peer outcomes 

Children’s peer outcomes were related to maternal depressive symptom trajectories. 

Mothers in the high decreasing depression class had children who exhibited the most negative 

behaviors with peers. Since mothers in the high decreasing class did not score above the clinical 

depression cutoff on the CES-D by the time their children were in third grade, depression during 

earlier childhood may be responsible for these later peer behavior problems.  

Mothers in the moderate increasing depression class had children who exhibited 

moderate levels of negative behaviors with peers. This is consistent with the model which 

suggests that elevated maternal depressive symptoms are associated with less competence in 

children. Consistent with the same model, low stable mothers had children with the least 

negative peer behaviors.  

One surprising finding was that mothers in the high stable depression class had children 

with the least negative behavior, although they did not differ significantly from children in any of 

the other depression classes. This finding may be due to the fact that children of chronically 

depressed mothers consistently have fewer friends (Goodman, Brogan, Lynch, & Fielding, 1993) 

and thus peer interaction may be sufficiently infrequent for these children that relatively few 

negative emotionality behaviors occur. 
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Social support from peers also differed across depression trajectories. Mothers in the high 

stable depression class had children who received the least social support, while mothers in the 

low stable class had children who received the most. This appears to be the result of simply 

having mothers with high or low depression symptoms; trajectories of depression across 

development did not appear to matter in this case. This is consistent with our hypothesis that 

children of depressed mothers tend to have poor social skills, to be less popular, and to be poorly 

accepted by peers. This may be due to children’s innate reactivity to their mothers’ depressive 

symptoms, combined with the mothers’ withdrawal and low social engagement. These factors 

may contribute to mothers’ failure to model proper ways of eliciting support from peers to their 

children.  

Behavior problems 

Behavior problems in third and fifth grades differed across children whose mothers 

belonged to different depression trajectories. Mothers in the high stable and high decreasing 

depression classes had children with more externalizing problems in third grade than the children 

of mothers in the low stable class. Again this is consistent with the finding that early depressed 

mothers have children with more behavior problems and poorer outcomes, regardless of whether 

mothers’ depressive symptoms decline across elementary school. While chronically depressed 

mothers were expected to have children with more behavior problems, the mothers in the high 

decreasing trajectory had not been depressed at clinical level for over five years, yet their 

children’s externalizing problems were not significantly different from those of high stable 

depressed mothers, who were at clinical levels at all time points. Similar findings were obtained 

for negative peer behaviors in third grade. This may be due to children’s genetic predispositions 

toward behavior problems, which were exacerbated by their mothers’ early depressive 
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symptoms. Additionally, aspects of parenting that may be unique to mothers in these depression 

trajectories that were not measured in this study, such as hostility, may account for these 

children’s behavior problems. Finally, demographic risk was also comparable across high stable 

and high decreasing trajectories, which has been found to predict poor outcomes in children over 

time (Watamura, Phillips, Morrissey, McCartney, & Bub, 2011). 

 Mothers in the high stable depression class had children with high internalizing and 

externalizing problems in fifth grade, mothers in the moderate increasing class had children with 

moderate internalizing problems, and mothers in the low stable class had children with low 

internalizing and externalizing problems. This is consistent with the finding that clinically 

depressed mothers tend to have children who have more behavior problems in later childhood, 

mothers with moderate depression have children with intermediate outcomes, and mothers low in 

depression have children with good outcomes (Weinfield, Ingerski, & Moreau, 2009; Campbell, 

Morgan-Lopez, Cox, McLoyd, 2009). 
 

Absence of mediation  

 Sensitive parenting and peer relations were not found to mediate the relationship between 

maternal depression trajectories and children’s behavior problems. It is possible that the sensitive 

parenting measure used in this study did not represent those parenting behaviors most 

responsible for internalizing and externalizing behavior problems. Other parenting behaviors, 

such as hostility, may be more likely to predict these outcomes. Therefore, a more 

comprehensive assessment of parenting may have been able to successfully mediate this 

relationship. 

The findings also did not support the hypothesis that children’s peer relations mediate the 

relationship between maternal depression and behavior problems in third and fifth grades. 
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Bivariate relations (Table 3) indicated small correlations between peer relations and behavior 

problems, which were usually not significant. Therefore, it was unlikely that peer relations could 

successfully mediate this relationship. Furthermore, prior findings that link peer relations to 

behavior problems (Shin, Vaughn, Kim, & Krzysik, 2011; Hymel, Rubin, Rowden, & LeMare, 

1990) were based on same reporters (peers, teachers). These relations may be inflated in prior 

works. This study used a diverse collection of reporters, correcting this problem and resulting in 

a lack of significant mediation. In addition, teachers may not have been ideal reporters of 

children’s peer relations. According to Gest (2006), teachers are less likely to provide accurate 

accounts of their students’ peer interactions and popularity than children and their peers. This 

may be due to the fact that, even though teachers spend considerable amounts of time with these 

children daily, regimented classroom settings may not be ideal for observing children’s 

friendships and peer interaction. 

Limitations 

 There were several limitations in the present study. First, the sample used here was 

generally more advantaged than a nationally-representative sample, with birth complications, 

disabled children and mothers under the age of eighteen excluded from data collection. Second, 

two out of three peer relations measures used in the study were reported by teachers. It has been 

shown that child reports of peer relations are consistently more accurate and specific than 

teachers’. Additionally, the negative behaviors with peers measure was an aggregate of behaviors 

not indicative of poor peer relations, but rather of aggression and social withdrawal. This 

measure was also likely not developmentally appropriate for 3
rd

 and 5
th

 graders – the social skills 

evaluated by it were more appropriate for younger ages. Due to the low bivariate correlations 

between peer measures, it is also reasonable to conclude that there were validity problems in the 
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measures used. Finally, levels of maternal depression in this relatively advantaged sample did 

not include extreme cases and thus were not strong enough for children’s peer relations to be 

adequately affected.  
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Conclusion 

 Several intriguing patterns and findings emerged as a result of this study. Demographic 

risk was shown to be associated with depressive symptom trajectories in mothers, specifically 

high stable and high decreasing. Depressive symptom trajectories were associated with sensitive 

parenting, with mothers who were more depressed early in development being less sensitive even 

if their depressive symptoms declined significantly. Any presence of elevated depressive 

symptoms was associated with worse peer relations in children, but clinical scores were related 

to the most problematic child outcomes. The high decreasing depressive symptom trajectory 

specifically demonstrated the impact of early depression of children’s outcomes five or more 

years after the mother has recovered. Therefore, interventions focused on removing depressive 

symptoms for some families may be marginally effective at improving parenting and child 

development. Future studies should focus on the high decreasing class of depressed mothers, and 

possibly follow their children’s development alongside the decline in their depressive symptoms, 

since effects of depressive symptoms may persist years after the mother recovers.  
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Table 1  

Measures Used in Analyses 

Construct Instrument Ages available 

Maternal depression CES-D 3
rd

 grade 5
th

 grade 

Behavior problems CBCL 3
rd

 grade 5
th

 grade 

Parenting quality Parent-Child Interaction Observation 3
rd

 grade 5
th

 grade 

Popularity Friends or Foes?, Relationships with Peers: Part A 3
rd

 grade 5
th

 grade 

Behaviors with peers Relationships with Peers: Part E 3
rd

 grade 5
th

 grade 

Peer social support Peer Social Support, Bullying, & Victimization 3
rd

 grade 5
th

 grade 

  



33 

 

Table 2 

Descriptive Statistics of Variables 

Variable Mean SE Min Max 

Peer relations     
Peer social support 3rd grade 4.11 0.66 1.00 5.00 
Peer social support 5th grade 4.20 0.73 1.00 5.00 
Popularity 3rd grade 0.61 0.24 0.08 1.00 
Popularity 5th grade 0.60 0.24 0.06 1.00 
Negative peer behaviors 3rd grade 1.64 1.39 0.00 6.84 
Negative peer behaviors 5th grade 1.65 1.42 0.00 7.80 

Behavior problems     
Internalizing 3rd grade 48.03 9.70 33.00 77.00 
Externalizing 3rd grade 47.59 8.97 30.00 74.00 

Internalizing 5th grade 47.85 10.24 33.00 80.00 

Externalizing 5th grade 45.77 10.19 30.00 80.00 

Parenting     

Sensitivity 3rd grade 16.25 2.45 7.00 21.00 

Sensitivity 5th grade 16.38 2.40 7.00 21.00 
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Table 3 

Bivariate Correlations Among Study Variables 

Note. * p < .05, ** p < .01

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1.M depression 6 mo 1                    

2.M depression 15 mo .57** 1                   

3.M depression 24 mo .52** .55** 1                  

4.M depression 36 mo .44** .47** .54** 1                 

5.M depression 54 mo .42** .38** .51** .51** 1                

6.M depression 1st .40** .46** .52** .45** .53** 1               

7.M depression 3rd .40** .44** .43** .36** .44** .52** 1              

8.M depression 5th .39** .43** .47** .40** .45** .48** .59** 1             

9.Sensitivity 3rd  -.15** -.16** -.24** -.19** -.20** -.15** -.20** -.17** 1            

10.Sensitivity 5th  -.17** -.15** -.21** -.17** -.22** -.18** -.24** -.17** .47** 1           

11.Internalizing 3rd  .08* .08* .09* .10* .10* .13** .10* .10* -.07 -.01 1          

12.Externalizing 3rd  .13** .10* .16** .12** .11** .10* .13** .18** -.22** -.15** .56** 1         

13.Internalizing 5th  .13** .10** .15** .14** .15** .16** .14** .15** -.10* -.09* .62** .44** 1        

14.Externalizing 5th  .13** 0.06 .16** .15** .13** .10* .10* .16** -.21** -.22** .41** .69** .65** 1       

15.Peer social supp 3rd  -.05 -.02 0.01 0.01 -.05 -.03 -.06 -.06 .13** .11** -.12* -.09* -.12* -.12* 1      

16.Peer social supp 5th  -.13** -.10** -.10** -.07* -.06 -.05 -.11** -.11** .10** .13** -.13* -.12* -.20* -.13* .36** 1     

17.Popularity 3rd  -.05 -.08* -.06 -.03 -.07 -.08* -.09* -.09* 0.03 0.01 -.10* -.03 -.01 -.02 -.01 -.01 1    

18.Popularity 5th  -.01 0.01 0.05 -.04 -.04 0.04 0.01 0.05 -.01 0.06 -.10* -.05 -.09 -.05 -.06 -.01 -.04 1   

19.Neg peer beh 3rd  0.05 .09* 0.02 0.02 0.03 0.05 0.04 .08* -.05 -.03 0.08 0.01 0.06 0.02 0.03 0.02 -.58** -.03 1  

20.Neg peer beh 5th  0.01 0.01 -.03 -.01 0.02 -.05 0.01 -.05 0.03 -.06 0.01 0.03 -.01 0.01 0.03 0.03 -.05 -.53** 0.05 1 
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Table 4 
Goodness of Fit Indices for Two to Five-Class Solutions of Latent Class Growth 

Analysis 

Fit index 
Number of classes 

2 3 4 5 

BIC 48040.50 47649.39 47571.72 47462.50 

Entropy 0.90 0.87 0.88 0.87 

LMR LRT -24772.51 -23904.46 -23674.85 -23582.51 

p value for LMR LRT 0.00 0.00 0.05 0.23 

Smallest classa 22.7% 7.7% 6.9% 2.8% 

Bootstrap LRT -24772.51 -23904.46 -23674.85 -23582.51 

p value for BLRT 0.00 0.00 0.00 0.00 

Class interpretability (additional class 

provided unique information) 

yes yes yes no 

Note. a percentage of the sample in the smallest class should ideally be around 10%, but 
also must provide a uniquely interpretable additional class 
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Table 5 

Average CES-D Scores Over Time by Maternal Depression Class 

Child age 
Class 

High stable  High decr.    Mod. incr.    Low stable 

6 months 22.39 21.03 10.89 5.73 
15 months 22.32 19.18 10.74 5.55 
24 months 25.81 19.47 11.94 5.75 
36 months 22.88 17.34 12.59 5.70 
54 months 24.59 15.08 13.90 6.22 
1st grade 23.93 12.59 12.90 4.81 
3rd grade 24.91 10.28 14.68 5.29 
5th grade 26.50 8.68 15.08 5.10 
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Table 6 

ANOVA and Bonferroni Comparisons of Depressive Symptom Classes on Child 

Outcomes and Parenting 

Variable 

Maternal Depression Class 

F(df) High 
stable 

 High 
decr. 

   Mod. 
incr. 

   Low 
stable 

Parenting      

Sensitivity 3
rd

  
14.91a 
(3.34) 

15.25a 
(2.10) 

16.33b 
(2.55) 

16.65b 
(2.25) 

14.00(3, 832)*** 

Sensitivity 5
th
  

14.98a 
(3.04) 

15.83a 
(2.63) 

16.60b 
(2.26) 

16.77b 
(2.27) 

11.80(3, 820)*** 

Peer relations      

Peer social support 3
rd

  
4.02 

(0.84) 
4.06 

(0.74) 
4.09 

(0.68) 
4.12 

(0.62) 
.57(3, 841) 

Peer social support 5
th
  

3.99a 
(1.02) 

4.18 
(0.72) 

4.16 
(0.70) 

4.26b 
(0.70) 

3.09(3, 875)* 

Popularity 3
rd

  
0.56 

(0.23) 
0.56 

(0.22) 
0.60 

(0.24) 
0.63 

(0.24) 
2.54(3, 623) 

Popularity 5
th
  

0.68 
(0.24) 

0.56 
(0.27) 

0.62 
(0.24) 

0.62 
(0.24) 

1.51(3, 605) 

Negative peer behaviors 3
rd

  
1.55 

(1.35) 
2.04a 
(1.39) 

1.79b 
(1.47) 

1.60c 
(1.46) 

4.25(3, 645)** 

Negative peer behaviors 5
th

  
1.43 

(1.45) 
1.77 

(1.57) 
1.51 

(1.20) 
1.44 

(1.35) 
.49(3, 619) 

Behavior problems      

Internalizing 3
rd

  
50.41 

(10.03) 
49.95 

(10.68) 
48.53 
(9.73) 

46.68 
(9.49) 

3.38(3, 642) 

Externalizing 3
rd

  
50.59a 
(9.39) 

49.78a 
(10.11) 

47.23 
(8.28) 

46.01b 
(8.93) 

4.68(3, 642)** 

Internalizing 5
th
  

51.92a 
(10.03) 

48.57 
(10.41) 

49.04b 
(10.41) 

46.14c 
(10.01) 

6.11(3, 667)*** 

Externalizing 5
th
  

48.38a 
(11.26) 

46.63 
(10.20) 

45.82 
(10.23) 

43.87b 
(10.00) 

3.74(3, 667)* 

Note: a, b, and c superscripts denote differences between classes at p < .05 

* p < .05, ** p < .01, *** p < .001 
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Table 7 

Means for Demographic Factors Within Each Maternal Depression Class 

 
             Maternal Depression Class 

High stable High decr.  Mod. incr. Low stable 
F(df) 

Demographic M SE   M SE    M SE M SE 

Child’s sex 
1.55 0.50  1.49 0.50  1.54 0.50  1.48 0.50  1.12(3, 904) 

Child’s race 
3.92 0.55  3.79 0.70  3.86 0.52  3.92 0.43  1.95(3, 904) 

Mother’s age 
25.42

a
 5.44 25.20

a
 5.68 29.00

b
 6.07 29.36

b
 5.05  20.86(3, 904)*** 

Mother’s 
education (yrs) 

12.85
a
 2.31 12.80

a
 1.81 14.83

b
 2.45 14.72

b 
2.33  25.88(3, 904)*** 

Father in the 
home (0/1) 

0.71
a 

0.46  0.64
a 

0.48  0.90
b 

0.30  0.91
b 

0.29  19.70(3, 904)*** 

Income to needs  
2.12

a 
1.75  2.16

a 
1.42  4.31

b
 3.75  5.12

b 
4.08  22.85(3, 904)*** 

Note. Within each row, means with different superscripts differ significantly (p < .05) 

*** p < .001 
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Figure 1 

Conceptual Model of Project 
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Figure 2 

Analysis Model 
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Figure 3 

Average CES-D Scores Over Time by Maternal Depression Class 
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