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Abstract This longitudinal study examined processes that
mediate the association between maternal depressive
symptoms and peer social preference during the early
school years. Three hundred and fifty six kindergarten
children (182 boys) and their mothers participated in the
study. During kindergarten, mothers reported their level of
depressive symptomatology. In first grade, teachers rated
children’s emotion regulation at school and observers rated
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the affective quality of mother-child interactions. During
second grade, children’s social preference was assessed by
peer nomination. Results indicated that mothers’ level of
depressive symptomatology negatively predicted their
child’s social preference 2 years later, controlling for the
family SES and teacher-rated social preference during
kindergarten. Among European American families, the
association between maternal depressive symptoms and
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social preference was partially mediated by maternal
warmth and the child’s emotion regulation. Although the
relation between maternal depressive symptoms and
children peer preference was stronger among African
American families than Europrean American families, its
mediation by the maternal warmth and child’s emotion
regulation was not found in African American families.

Keywords Maternal Depressive Symptoms - Emotional
Competence - Peer Relations - Parent—Child Interactional
Style - Mediation

Two decades of research have documented a heightened
risk of developing maladjustment and psychopathology
among offspring of depressed mothers and mothers who
experience high levels of depressive symptoms (see reviews
by Downey and Coyne 1990; Goodman 2007; Goodman
and Gotlib 1999). For instance, school-age children of
mothers with a high level of depressive symptoms are more
likely than their peers to experience emotional distress,
depression, and anxiety (Gladstone and Kaslow 1995), as
well as higher rates of conduct problems (Luoma et al.
2001; Weissman et al. 1984).

Women living in poverty are more likely to experience
more symptoms of depression than women living in more
affluent circumstances, particularly mothers with young
children who are exposed to multiple stressors, such as
violence and poor living conditions (Hwa-Froelich et al.
2008). In addition to the impact of poverty and its
associated stressors on child development, maternal depressive
symptoms make unique contributions, increasing child risk for
developmental difficulties (Petterson and Albers 2001).
Although much of the research on the deleterious effects of
maternal depression has focused on clinic populations,
depressive symptomatology may impact child development
even at sub-clinical levels, particularly among vulnerable
children who have limited access to support systems that
might buffer the impact of maternal distress (Waylen and
Stewart-Brown 2010).

Among children living in stressful circumstances, maternal
depressive symptoms may provoke a negative developmental
cascade, reducing the availability of maternal warmth and
support in parent—child interactions, thereby weakening
support for the child’s developing emotion and stress
regulation capacities. Poor emotion regulation, in turn, may
alienate peers, reducing the child’s capacity to elicit social
support in the peer context. The present study tested this
negative cascade model in a large sample of children living in
high-risk neighborhoods. We predicted that, controlling for
family SES, maternal depressive symptoms would contribute
over time to reduced maternal warmth and availability in
parent—child interactions and impair the development of child
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emotion regulation skills, which in turn, would mediate the
negative effects of maternal depressive symptomatology on
social preference among peers.

Links Between Maternal Depressive Symptoms
and Poor Peer Relations

Several studies have documented links between maternal
depressive symptoms and peer difficulties. For example,
maternal depression during infancy predicted poor social
functioning among a group of 5- to 8-year-old children, as
rated by teachers (Wright et al. 2000). In another study,
teachers rated children of depressed parents as more
aggressive and less socially competent than their classmates,
and peers viewed them as abrasive, withdrawn, and unhappy
(Emery et al. 1982). Cummings et al. (2005) found that
kindergarten children of mothers who experienced high
levels of depressive symptoms were more often excluded
by peers than other children. Teachers judged elementary
school-age children of depressed mothers to have low
popularity (Goodman et al. 1993).

There are a number of mechanisms that might account
for the links between maternal depressive symptoms and
impairments in child social competence and peer relations
(Blandon et al. 2008; Zahn-Waxler et al. 1992). First,
symptoms of depression, such as dysphoria, apathy, and
mood swings, could reduce the frequency, predictability,
positive valence, and quality of mother-child interactions,
thereby reducing support for the child’s social-emotional
development. Second, mother’s mood disturbance could
reduce her capacity to serve as a secure base and source of
emotional support for the child, reducing the child’s
emotion regulation skills and isolating the child from the
kind of social support that might buffer the child from the
stressful living circumstances of the family. Third, there is
the possibility of genetic linkages involving the biological
transmission of negative emotionality and vulnerability to
depression from mother to child. Evidence supporting the
hypothesis that maternal depression and associated symptoms
negatively affect child peer relations via reductions in the
quality of the mother-child relationship and via reductions in
child emotion regulation skills are discussed in the next
sections.

Links between Maternal Depressive Symptoms,
Mother-Child Interaction Quality, and Peer Relations

Researchers studying the “family-peer link” suggest that
active parental involvement in and support for child social
interactions play a key role in promoting the development
of social-emotional competence and positive peer relations.
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In their tripartite model, Parke and colleagues (Parke et al.
1994) propose that parents promote positive peer relations
by: 1) engaging in positive, warm, and sensitive interactions
with their children, 2) providing suggestions and instructions
to support prosocial behavior and teach effective emotion
regulation and conflict management skills, and 3) arranging
and supervising play opportunities. Consistent with this
model, research has shown that the affective quality of
parent—child interactions is related to the child’s peer
competence. Parents who interact with their children in warm,
sensitive and responsive ways are more likely to have children
who exhibit prosocial behavior and are accepted by their peers
than are parents who are uninvolved or critical and harsh
(Gottman and Katz 1989; Hart et al. 1990). Compared to
mothers of children with high sociometric status, mothers of
first grade children with low social status were less positive,
less focused on feelings, and more disagreeable and
demanding when interacting with their children, modeling
less competent social interaction strategies (Putallaz 1987,
Putallaz and Heflin 1990).

Research suggests that maternal depression and associated
symptoms may reduce the quality of parent—child interactions,
contributing to less warm, less available, and less sensitive
parenting during daily interactions, and thereby reducing
support for the development of child social competencies and
peer interaction skills. Specifically, mothers with high rates of
depressive symptoms are characterized by low sociability and
responsiveness, and difficulty initiating and sustaining social
interaction (Field et al. 1990; Hwa-Froelich et al. 2008;
Lovejoy et al. 2000). Depressed mothers are also more
hostile, intrusive, harsh and critical than nondepressed
mothers in their interactions with their young children
(Caughy et al. 2009; Huang et al. 2007; Webster-Stratton
and Hammond 1988). In this study focused on school aged
children, we hypothesize that the impact of maternal
depressive symptomatology on child social preference is
mediated by the quality of mother-child interactions,
particularly the emotional availability, warmth, and
sensitive-responding of the parent to child.

Links Between Maternal Depressive Symptoms, Child
Emotion Regulation, and Peer Relations

Although researchers have long recognized the relations
between children’s emotional competence and peer social
preference (e.g. Cillessen and Mayeux 2004; Contreras and
Kerns 2000; Gottman et al. 1996), it is only recently that
integrated theoretical models have been articulated in which
the child’s ability to regulate emotional arousal is identified
as a key factor influencing the child’s social behavior and
peer social preference. For example, in their adapted Social
Information Processing model, Lemerise and Arsenio

(2000) suggest that emotions related to children’s peer
relations interact with the child’s social cognitive processes,
and permeate each step of the social information processing
(SIP) process during peer interactions (Crick and Dodge
1994; Lemerise and Arsenio 2000). In support of this
model, Hubbard (2001) found that poorly regulated
emotion expression was associated with peer rejection.
Rejected children expressed more facial and verbal anger
than average status children.

Denham and colleagues showed that emotional competence
could be measured distinctly, and predicted preschoolers’
social competence (Denham et al. 2003). Halberstadt et al.
(2001) defined the construct of affective social competence
(ASC) as “the efficacious communication of one’s own
affect, one’s successful interpretation and response to others’
affective communications, and the awareness, acceptance,
and management of one’s own affect” (p. 80). These studies,
as well as others, established emotion regulation as an
important developing skill associated with positive peer
relations. In particular, Hubbard and Dearing (2004)
demonstrated that emotion processes, including emotion
understanding and emotion regulation, had an impact on
the formation of peer impressions and preferences.
Teacher ratings of boys’ ability to cope constructively
with negative emotions were positively related to the
boys’ social status, whereas teachers’ ratings of boys’
acting out in response to peer provocation were negatively
related to their social status (Eisenberg et al. 1993).
Children with poor emotional competence also are more
likely to be actively disliked by peers, due possibly to
their difficulties regulating anger, and corresponding
higher rates of aggressive and disruptive behavior (Eisenberg
et al. 2001; Hubbard and Coie 1994).

Parents are primary socializing agents of children’s
emotion regulation skills (Denham et al. 1997; Denham et
al. 1994; Eisenberg et al. 1998; Spinrad et al. 2006).
Denham et al. (1997, 1994) suggest that modeling, coaching,
and contingency are the three major methods parents use to
support their young child’s ASC. Spinrad et al. (2006)
suggest that parents influence child emotional development
in the course of parent—child interactions, by the way in
which they express emotions, discuss emotions, and react to
child emotions. Mothers who are overwhelmed by their own
emotional distress may not effectively support their child’s
emotional competence. They may instead behave in ways
that escalate or provoke the child’s emotional insecurity and
dysregulation.

Ethnic Differences in Risk Transmission

While we expect the negative influence of maternal
depressive symptomatology on children’s social develop-
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ment to be universal, the literature on harsh parenting
and physical discipline suggests that there might be
ethnic differences in the transmission of risk in different
ethnic groups. Specifically, Deater-Deckard and col-
leagues found that parents’ use of moderate physical
punishment predicted children’s problem behaviors
among European American but not African American
families (Deater-Deckard et al. 2003; Dodge et al. 2005).
Deater-Deckard et al. suggested that different kinds of risk
transmission processes maybe involved in different ethnic
groups. In light of such findings, we examined whether
there are differences between African American and
European American families in the way that maternal
depressive symptoms confer risk to child peer relations.

The Present Study

This longitudinal study focused on the impact of
maternal depressive symptoms on children’s social and
emotional adjustment during the early elementary school
years, a period when children are starting to establish
social reputations among their peers and when social
competence and emotion regulation skills play an
increasing role in children’s school adjustment (Bierman
2004; Parker et al. 2006). We focused on families living in
high-risk neighborhoods, where rates of maternal depres-
sive symptomatology and child adjustment problems
occur at heightened levels, and where the quality of
mother-child interactions and child emotion regulation
skills maybe of particular importance in promoting
adaptation (Dodge et al. 2005). An understanding of how
maternal depressive symptomatology influences children in
high risk environments and socially disadvantaged sociocul-
tural groups is particularly relevant to the design of prevention
programs.

In this study, we tested a risk model in which we
hypothesized that maternal depressive symptomatology
would decrease children’s peer social preference. Using
3 years of data, we further tested the extent to which the
impact of maternal depressive symptoms was mediated
by the affective quality of mother-child interactions and
the child’s emotion regulation skills. Additionally, we
examined whether the pattern of mediation differed for
African American and European American families.
Responding to the call for independent data in maternal
depression research (Burt et al. 2005), separate informants
were used to assess the four constructs in the model —
maternal reports of their depressive symptomatology,
observer ratings of the quality of mother-child interaction,
teacher ratings of child emotion regulation, and peer
nominations of child social preference.
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Method
Participants

Participants represented a sub-sample of mothers and
children participating in the Fast Track Project develop-
mental study (Conduct Problems Prevention Research
Group [CPPRG], 1992). Although the Fast Track Project
included a preventive intervention, this study utilized the
normative sample from the Fast Track study, which
included children randomly selected from the control
(non-intervention) schools. Recruitment targeted schools
located in four study sites within the U.S.: 1) Durham,
NC, a small city with a large low- to middle-SES,
primarily African-American population; 2) Nashville,
TN, a moderate-sized city with a mix of low- to
middle-SES, African-American and European-American
families; 3) Seattle, WA, a moderate-sized city with a
low- to middle-SES, ethnically diverse population; and
4) Central Pennsylvania, a mostly rural area with low- to
middle-SES, European-American families. The study was
approved by the institutional review boards at each of
the participating universities. Informed consent was
obtained from parents for their own and their child’s
participation.

During the spring of kindergarten, all the children
enrolled in the control schools were rated by their teachers
for the presence of behavioral problems. Blocked to
represent the ethnic, gender, and teacher-rating scores that
characterized each site, normative samples of 100 children
were randomly selected at each site (Lochman & CPPRG,
1995). Across all sites, the sample mean age in Year 1 (i.e.,
when the children entered first grade) was 6.37 years
(SD=0.45), 51% of the children were boys, and 47% of
the sample had a minority ethnic background (43%
African American and 4% other). The actual size of the
sample in the present study (N=356) is a few cases less
than that of the normative sample (N=387), as some of the
primary caretakers in the normative sample were fathers
and these cases were deleted from this study. The Fast
Track study drew its sample from schools that served
high-risk and economically-disadvantaged neighborhoods
and hence included a greater representation of students
with problem behaviors and families burdened with
multiple stressors (including maternal depression) than
typically found in community studies using a broader
sampling frame. Preliminary analyses of the demographic
characteristics of the mother sample showed that a
relatively high percentage of the mothers in the sample
were single parents, poor, unmarried, and African American —
factors associated with increased risk for maternal depression
(see Table 1).
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Table 1 Demographic characteristic of mothers in the study sample
when children were in kindergarten (N=356)

Maternal characteristics Number Percentage
Race
European American 194 54.49
African American 143 40.17
Hispanic 5 1.40
Others 11 3.09
Not reported 3 0.84
Age
Less than 25 40 11.24
25-35 257 72.19
36-39 41 11.52
40 and above 18 5.06
Socioeconomic status (Hollingshead scale)
1-2 69 19.38
34 169 47.47
5 118 33.15
Years of education
<10 years 32 8.99
10-12 years 226 63.48
13 to 17 years 92 25.84
18+ years 6 1.69
Marital status
Married 177 49.72
Separated/Divorced 68 19.10
Widowed 2 0.56
Never Married 81 22.75
Not Reported 28 7.87
Measures

Timing of Measurement Maternal depressive symptom-
atology, and the covariates of family SES and teacher-
rated peer preference were all assessed during children’s
kindergarten year. The quality of mother-child interaction
was rated by observers and emotion regulation was
assessed by teachers in the spring of first grade. Peer
sociometric nominations were collected in the spring of
second grade.

Maternal Depressive Symptoms The Center for Epidemio-
logical Study of Depression Scale (CES-D) (Radloff 1977)
has an emphasis on the affective component of depression,
namely, depressed mood. Respondents are asked to rate the
frequency, over the past week, of 20 symptoms rating each
from “rarely or none of the time” to “most or all of the
time”. Scores range from 0 to 60, with a score of 16
indicating impairment. The reliability and validity of the
scale have been tested with clinic populations (Craig and

Van Natta 1979) and community samples (Vernon 1980).
The internal consistency of the scale for the present sample
was «=0.89. In this sample, 35% of the mothers had
symptom levels at or above the cutoff score of 16,
indicating significant risk for depression when their
children were in kindergarten.

Maternal Warmth The quality of the parent—child interac-
tion was assessed using a series of parent—child interaction
(PCIT) tasks with the following sequence: (1) Child'’s Game
(CG): Child takes the lead in play for 5 min; (2) Parent’s
Game (PG): Parent takes the lead in play for 5 min; (3)
Lego Task (LT): Child tries to reproduce a figure using the
Lego blocks for 5 min with the parent in a teaching role,
and (4) Clean-up: Parent gets the child to put away all the
toys and Lego blocks.

The Interaction Rating Scale was used to code the
observations (IRS; Crnic and Greenberg 1987). One of
the two raters was blind to level of maternal depressive
symptomatology, while both were blind to level of child
externalizing behaviors. Observers completed a total of 24
global ratings characterizing the mother-child interactions
along the dimensions of: (1) gratification (degree to which
mother and child each enjoyed the interaction), (2)
sensitivity (mother’s ability to be sensitive and appropri-
ately responsive to her child’s cues), (3) responsiveness
(degree to which the child attended to and was engaged by
the mother’s attempts at interaction), (4) control/directive-
ness (degree to which the mother attempted to run the
interaction in her own way), (5) involvement (amount of
time the mother and child each spent interacting with the
other), (6) clarity of commands (clearness of the mother’s
commands to her child), (7) follow-through of commands,
and, (8) child compliance. Each item was rated on a global
5-point system, with 1 representing a low or negative
value and 5 representing a high or positive value; a score
of 3 was considered average. Factor analyses revealed that
three ratings coalesced in a factor representing maternal
warmth—ratings of maternal gratification during the
Parent’s game (PG) and the Lego Task (LT) and mother’s
sensitivity during LT, and a composite of these three
ratings was used in the present study. Observers were
trained on practice videotapes until acceptable levels of
reliability were reached. Interobserver agreement on the
IRS was assessed on 15% of the PCIT sessions. Coder
reliabilities for the three ratings, utilizing Cohen’s kappa
for exact agreements, were 0.77 (PG: gratification), 0.69
(LT: gratification), and 0.68 (LT: Sensitivity) (Harnish et
al. 1995). Global ratings were chosen as they offer a
particularly fruitful and meaningful approach to studying
behavioral characteristics in early interaction (Bakeman
and Brown 1980).
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Children’s Emotion Regulation The Social Health Profile
[SHP] Social Competence Scale is a 9-item rating scale
assessing social competence (CPPRG 1997). The scale
was administered in a face-to-face interview with each
classroom teacher along with the 26-item Teacher
Observation of Child Adaptation-Revised [TOCA-R]
(Werthamer-Larsson et al. 1991). Factor analyses of the
SHP Social Competence Scale revealed 2 factors, includ-
ing a prosocial behavior scale and a separate 4-item factor
measuring emotion regulation. The emotion regulation
items included: “controls temper in a disagreement”,
“appropriate expression of needs/feelings”, “thinks before
acting” and “can calm down when excited or upset”.
Teacher ratings used a six-point scale: “Almost Never
(0),” “Rarely (1),” “Sometimes (2),” “Often (3),” “Very
Often (4),” and “Almost Always (5).” The internal
consistency of the 4-item emotion regulation scale was
high («=0.86).

Children’s Peer Social Preference During individual inter-
views, children were shown a roster of their classmates
(to assure familiarity) and then asked to nominate
children who they “most liked” and those they “least
liked”. Unlimited nominations were accepted, as these
tend to spread more evenly among students in a class
than limited nominations (i.e., fewer students receive a
raw nomination score of zero). The total least-liked
nomination was subtracted from the total most-liked
nomination to obtain a measure of social preference.
Social preference scores were then standardized within
each classroom (Coie et al. 1982).

Family SES and Kindergarten Teacher Rating of Peer
Preference Two covariates also were utilized to control for
pre-existing risk during kindergarten, family SES and
teacher-rated peer preference. The SES variable was
reported by the parents during their child’s kindergarten
year (calculated using the Hollingshead socioeconomic
status system; Hollingshead 1975). The child’s peer
preference during kindergarten was assessed using two
teacher rated items from the TOCA-R, which asked
teachers to assess how much the child was liked and how
much the child was disliked by peers (Werthamer-Larsson
et al. 1991). Both items used a six-point response format:
“Almost Never (0),” “Rarely (1),” “Sometimes (2),” “Often
(3),” “Very Often (4),” and “Almost Always (5).” To form
the peer preference rating, the “Disliked” rating was
subtracted from the “Liked” rating to create a teacher-rated
“proxy” for peer-nominated social preference. Connolly and
Doyle (1981) documented that, during the early childhood
years, teacher ratings of child peer acceptance have
concurrent and predictive validity, correlating with observa-
tional assessments of peer relations and peer-nominations.
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Analytic Plan

Structural equation modeling with the software Mplus
version 4.20 (Muthén and Muthén 1998) was used to build
and test a series of latent construct models. Using criteria
specified in Holmbeck (1997), we followed a set of steps
to test the hypothesized mediational models. We first
established the bivariate relations between the mediators
(maternal warmth, child emotion regulation), the predictor
(maternal depressive symptoms) and the outcome (peer
social preference in second grade). Next, to establish media-
tion, we tested for a significant reduction in the direct effect
between the predictor and the outcome, when each mediating
variable was included in the model. In a three-variable
situation, this is equivalent to testing whether the indirect
effect is significantly different from zero (Clogg et al. 1995).

To study this hypothesized mediating influence, we tested a
series of structural equation models (see Fig. 1). In all of these
models, two kindergarten covariates, teacher-rated peer
preference and family SES were added to control for their
effects. Comparing Model 1 and 1a, we tested the mediation
between maternal depressive symptoms and peer preference
by maternal warmth. Similarly, comparing Model 2 and 2a,
we tested the mediation between maternal depressive
symptoms and peer preference by emotion regulation. In
Model 3, we examined the joint mediation effects of maternal
warmth and emotion regulation (Fig. 2).

In addition, a multiple group analysis was performed on
the data comparing African American and European
American families (the few families in the sample that
were not European American and not African American
were excluded in this analysis). A model with all the
structural parameters (direct and indirect effects) con-
strained to be equal (between the African American and
European American groups) was compared to one with all
these parameters freely estimated.

Results
Overview

We hypothesized that the level of maternal depressive
symptomatology during the child’s kindergarten year would
have a negative impact on the child’s peer relations 2 years
later. We further proposed that this association would be
mediated by both maternal warmth and child emotion
regulation measured in grade one. Table 2 shows the
zero-order correlations among the observed variables. All
the bivariate relations between the predictor (maternal
depressive symptoms), mediators (four child emotion regula-
tion items, and three maternal warmth items), and criterion
(child peer preference) were statistically significant.
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Fig. 1 Series of SEM models
built and tested in the study
( MDS(K) MDS(K)
TP(K) I TP(K)
Fs FSES(K) \
=09 —————a] PP@ = \ PP(2)
Model 1 Model 1a
MDS(K) PP(2) I MDS(K) PP(2)
F
FSES(K) SES(K) ER(1)
Model 2 Model 2a
MW(1)
MDS(K)
[ PP(2)
I FSES(K)
TPK)
ER(1)
Model 3

MDS (K): Kindergarten maternal depressive symptoms

TP (K): Kindergarten teacher rated social preference

FSES(K): Kindergarten family socioeconomic status

MW(1): First grade maternal warmth

ER(1): First grade child emotion regulation
PP(2): Second grade peer preference

In the longitudinal follow-up of parents and children,
there was a small percentage of non-response on each of the
measures, except that for peer social preference the extent
of missing data is moderate (maternal depressive symp-
toms, 2%; maternal warmth, 0.3%; emotion regulation,
7.6%; peer social preference, 23%). There is no reason to
suspect that the values of the sociometric nominations were
associated with whether they are missing or not, hence
there is no reason to believe that the “missing at random”

assumption does not hold. We also conducted simple
analyses to compare study outcomes between the “missing”
and the “non-missing” individuals. There was no difference
between the two groups on any outcome. Mplus used the
full-information maximum likelihood (FIML) method in its
parameter estimation. Under the missing-at-random as-
sumption, such a missing data procedure can fully utilize
all the available information about the constructs within the
data (Collins et al. 2001).
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0.63f
PG: Gratification
o Maternal
0.33 —
Warmth 0.90
Maternal {First Grade) LT: Gratification
Depressive 076
Symptoms
(Kindergarten) LT: Sensitivity
.21
Teacher-Rated
o Peer
o3 Popularity
(Kindergarten) 0.01ns
o.16*'c 043
Family SES
(Kindergarten) -0.01ns
0.27
0.01ns
Can Calm Down
0.27** Peer
Preference
Think Before 080 (Second Grade)
Acting
-l 041
Can Express
Feelings 0,68 Emotion
Appropriately - Regulation
Can Control 0.77¢ (First Grade) * p<.05
Temper in » p<.01
Disagreement - <001
ns p>.05

f fixed loading

Fig. 2 Joint mediation between maternal depressive symptoms and peer social preference by maternal warmth and child emotion regulation. Path
coefficients are standardized and significance levels were determined by critical ratios on unstandardized coefficients

Table 2 Bivariate relationships among the observed variables *

Observed variables ° 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.
1. Family SES (K) -

2. Control temper (Gr 1) 0.20 -

3. Express feelings appropriately (Gr 1) 0.25 0.49 -

4. Think before acting (Gr 1) 0.30 0.67 0.61 -

5. Can calm down (Gr 1) 0.23 0.65 0.55 0.69 -

6. Maternal depressive symptoms (K) -0.31 -0.17 —0.23 -0.26 —0.14 -

7. Parent game: Gratification (Gr 1) 0.32 0.14 0.13* 0.21 0.19 -021 -

8. Lego task: Gratification (Gr 1) 0.32 0.21 0.18 0.27 021 -0.26 0.63 -

9. Lego task: Sensitivity (Gr 1) 0.33 0.26 0.26 0.33 024 -037 047 0.68 -

10. Peer social preference (Gr 2) 0.17* 0.33 0.35 0.39 0.33 -0.25 0.15 0.17 0.16

11. Teacher-rated popularity (K) 0.16 0.33 0.33 0.35 034 -020 0.02** 0.11* 0.14 0.17 -

All correlations among the variables are significant at p<0.01 except *»<0.05 and **n.s.
? Estimated sample statistics obtained with Mplus

°K kindergarten; Gr [ first grade; Gr 2 second grade
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Mediation by Maternal Warmth

There is a possibility that the effect of maternal depressive
symptoms on peer relations was mediated directly by the
level of maternal warmth in parent child interactions. We
tested that hypothesis in Model 1. The model fit the data
reasonably well, with XZ(IO, N=356)=65.97, p<0.01,
CFI1=0.88, RMSEA=0.12. Significant indirect effects through
maternal warmth were found, standardized indirect effect,
SIE=-0.04, p<0.05. We also compared this model with a
model in which the direct effect of maternal depressive
symptoms on children’s social preference was set at zero
(Model 1a). There was a significant difference in model fit
between Model 1 and Model la, A x*(1, N=356)=5.440,
p<0.05, indicating that the effect of maternal depressive
symptoms on peer social preference was only partially
mediated through maternal warmth.

Mediation by Emotion Regulation

We specified a model (Model 2) in which children’s emotion
regulation was included as a mediator between maternal
depressive symptoms and children’s peer social preference.
Children’s emotion regulation significantly mediated the
impact of maternal depressive symptoms effects on children’s
social preference, SIE=—0.11, p<0.01. We also compared
these models with a model (Model 2a) in which the direct
effect of maternal depressive symptoms on peer social
preference was set at zero. Model 2 fit the data reasonably
well, with x*(16, N=356)=84.94, p>0.01, CFI=0.91,
RMSEA=0.11. There was a significant difference in model
fit between Model 2 and Model 2a, A x*(1, N=356)=4.62,
p<0.05, indicating that the effect of maternal depressive
symptoms on peer social preference was only partially
mediated through children’s emotion regulation.

Joint Mediation by Maternal Warmth and Child Emotion
Regulation

We included both maternal warmth and child emotion
regulation in Model 3, and tested the joint meditational
effects of the two latent variables. We found that the
meditational effect of maternal warmth was reduced to
non-significance by the presence of emotion regulation in
the model, model fit: \*(37, N=356)=146.35, p<0.001,
CFI1=0.91, RMSEA=0.09; SIE=—0.11, p<0.01. When we
compared this model with Model 2 in the previous section,
there was not much difference in the size of the total
indirect effect (standardized total indirect effect = —0.11,
p<0.01). Such a result indicates that maternal warmth
does not have a unique (meditational) effect above and
beyond that of child emotion regulation. On the other
hand, there is a moderate correlation between maternal

warmth and child emotion regulation, »=0.27, p<0.01. In
Model 3, the direct effect from maternal depressive
symptom to peer social preference remained significant,
with a standardized direct effect [SDE]=-0.13, p<0.05.
In addition, given that effects in all the models were
controlled for family socioeconomic status and child peer
popularity in kindergarten, such a result suggests that part
of the effect of maternal depressive symptoms on child
peer social preference can be explained by the level of
family deprivation and deficits in the child’s peer
acceptance during kindergarten.

Ethnic Differences (African Americans vs. European
Americans)

In the multiple group analysis, there was a significant
chi-square difference between the constrained and the
freed models (A x*(5, N=341)=19.76, p<0.01), suggesting
that some of the direct or indirect effects were different in the
African American and European American groups. Specifi-
cally, the total mediating effects (maternal warmth and
emotion regulation) were larger in the European American
group (SIE=-0.16, p<0.01) than the African American
group (SIE=—0.04 ns). On the other hand, the remaining
direct effect was stronger in the African American group
(SDE=-0.356, p<0.01) than the European American
group (SDE=0.09 ns). Such results indicate that the
mediation by maternal warmth and emotion regulation
existed only among the European American but not
African American families. We found two differences
contributing to the group differences in mediational
models: 1) there was a significant association between
maternal depressive symptoms and child emotion regulation
among European American families (#=0.28, p<0.01), but
not among African American families (#=0.12, n.s.), and 2)
there was a significant correlation between maternal warmth
and child peer relations among European Americans (=
0.24, p<0.05, but not African Americans (r=0.14, n.s.).

Discussion

Consistent with findings from other studies on maternal
depression and depressive symptoms, the present study
demonstrates that mothers’ experience of a high level of
depressive symptoms during the child’s kindergarten year
has a lasting negative impact on the child’s socio-emotional
development and adjustment during the early school years.
Children with mothers who had high depressive symptom-
atology when the child entered school were less accepted by
their peers in second grade than children of mothers with
lower levels of depressive symptomatology. Since peer social
preference was measured in the second grade, a time when
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peer groups and friends are growing in importance to these
children, we anticipate that this low peer preference will
increase child vulnerability to subsequent maladjustment,
adding to the risks evident at school entry. Given that maternal
depressive symptoms and peer social preference were
measured 2 years apart, it suggests that maternal depressive
symptoms has an impact on intervening processes that may
magnify the child’s risk for social maladjustment.

The process by which maternal depressive symptoms
affect children’s peer relations is likely to involve multiple
mechanisms. Our study focused on two such mediational
links—affective quality in mother-child interactions and
children’s difficulties with emotion regulation. We found
that, among European American families, both the affective
quality in mother-child interactions and children’s difficulties
with emotion regulation mediated the link between maternal
depressive symptoms and children’s peer social preference.
However, these mediating relationships did not emerge among
African American families.

More specifically, we found that among the European
American families, maternal depressive symptoms were
associated with child difficulties regulating emotion, and
that child emotion regulation substantially mediated the
impact of maternal depressive symptoms on children’s peer
relations. Such findings support Parke’s family-peer link
model which suggests that children’s emotion regulation
skills could mediate links between family processes, such
as parent—child interaction, and the quality of the child’s
peer relations (Parke and Ladd 1992). On the other hand,
quite unexpectedly, we found that among African American
families, the level of maternal depressive symptoms in
kindergarten years did predict later child social preference,
but it did not predict child emotion regulation difficulties in
second grade. Dodge et al. (2005) found that European and
African American parents differed in their expressed
emotions when they disciplined their children. African
American parents were less likely to couple anger with
physical discipline. It is possible that the African American
parents in our study showed different patterns of expressed
emotions towards their children when they experienced
high level of depressive symptoms, which might explain
the absence of a link between African American mothers’
depressive symptomatology and child emotion regulation
difficulties.

Maternal warmth also mediated the effect of maternal
depressive symptoms on children’s peer preference. However,
the mediational effect of maternal warmth, though significant,
was modest. Such mediation was also only found in the case
of European American families. Among African American
families, the level of maternal warmth did not predict
children’s peer preference. Furthermore, we found that the
mediational effect of maternal warmth was not a unique effect
above and beyond the mediational effect of child emotion

@ Springer

regulation. In other words, maternal depression was associated
with both low levels of maternal warmth and elevated levels of
child emotion dysregulation, but the latter was more proximal
to (and accounted for more variance in) the child’s social
preference, as rated by peers. Related to this finding, Lovejoy
and colleagues reviewed research documenting links between
maternal depression and different dimensions of parent—child
interaction. Among the several components they examined,
maternal positive affect during the interactions had the smallest
effect size (Lovejoy et al. 2000).

Although the effect of maternal depressive symptoms on
child peer preference was mediated both through children’s
emotion regulation and maternal warmth, the mediation
was not complete. In models with both mediators included,
there was a significant direct path connecting maternal
depressive symptoms and the child’s social preference.
When we controlled for family SES and children’s peer
preference during kindergarten year, the direct path was
weakened but remained significant. We also note that
children’s emotion regulation difficulties may have preceded
their mother’s experience of heightened level of depressive
symptoms. We acknowledge the possibility that these
early socio-emotional problem behaviors of the child
might influence the mothers’ mental health and subsequent
parenting behaviors or parental warmth. Masten (2001), in her
discussion of risk and resilience processes in development,
emphasized that “many of these variable-focused models do
not accommodate the bidirectional nature of influence in
living system” (p. 230). We understand the mediational
model used here does not address possible bidirectional
effects, in particularly the effects of child behaviors on the
quality of parenting.

Of course, our findings do not rule out other possible
mediators, such as the effect of social cognition. Children
of depressed mothers may develop negative attributions or
attitudes about interpersonal relationships that could affect
their actual interactions with peers (Garber and Martin
2002). Second, maternal depressive symptoms maybe
associated with other familial factors that can have an
impact on children’s social behaviors, such as the quality of
parents’ marital relationship, existence of other stressors in
the family, and the degree of social support from other
family members (Cummings et al. 2005; Davies and
Cummings 1994; Hammen 2002). Finally, our study cannot
rule out the possibility of genetic influence. It is likely that
there are common characteristics shared by mothers at high
risk for depression and their children, especially those
involving negative affectivity or self regulatory abilities,
which might affect the quality of peer relationships (Silberg
and Rutter 2002).

Several limitations of the present research should be
kept in mind. First, although there was a significant
relationship between maternal depressive symptoms and
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other constructs, the effects were only modest. The
relatively weak relationship between mother and child
outcomes indicates that the relationship between maternal
depressive symptoms and child socio-emotional behaviors
maybe moderated by other personal and contextual factors.
The use of the CES-D and a community sample precludes the
direct comparison of our results with those studies that have
used diagnostic measures of depression and clinical samples
of depressed mothers. Third, there was a modest rate of
missing data for peer social preference data. Although we have
applied the latest missing data procedure (in Mplus) to deal
with the missingness, we expect that our parameter estimates
for this part of the model maybe somewhat inefficient.

In summary, this study shows that young children of
mothers who experienced a high level of depressive
symptoms are at risk for poor peer relations at the time
they enter school. This risk might be partially mediated by
both these mothers’ lack of warmth and their children’s low
level of emotion regulation skills. Such a result matches
with our expectation that when mothers experience a high
level of depressive symptoms, a lot of which is related to
mothers” own emotion dysregulation, which can affect
offspring’s social and emotional functioning. However,
different kinds of mediating processes might be in
operation for families of different ethnic origins. While
we showed that the two mediational links were in operation
among European American families, such links were not
active among African American families. Thus, alternative
mediating mechanisms are working among African American
families. Further research examining possible culture-specific
processes are needed to extend our understanding of the
important influence of ethnicity on the transmission of risk
within families with parents who show elevated depressive

symptoms.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.
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