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Abstract
This study aimed to examine the impact of maternal depressive symptoms trajectories on 15-year-old adolescents’ self-esteem 
and emotion regulation and test the mediating role of child maltreatment in this association. The 2004 Pelotas Birth Cohort 
is an ongoing cohort study originally comprised of 4231 live births in a southern Brazilian city. We examined a subsample 
of 1949 adolescents at age 15 years. Maternal depressive symptoms were assessed using the Edinburgh Postnatal Depression 
Scale. Trajectories of maternal depression from 3 months until the 11-year follow-up were calculated using a group-based 
modeling approach. Child maltreatment at age 11 years was measured using the parent-report version of the Parent–Child 
Conflict Tactics Scale. Adolescent outcomes at age 15 years were assessed by the self-report version of the Rosenberg Self-
esteem Scale and the Emotion Regulation Index for Children and Adolescents. Path model analysis was conducted using 
a structural equation modeling framework in Mplus software. All maternal depression trajectories were negatively associ-
ated with offspring self-esteem and emotion regulation compared to the reference group (low depression trajectory). There 
was a significant indirect effect of maternal depression trajectories on emotion regulation mediated via child maltreatment. 
No evidence of moderation by sex was found for any pathway. The effects of maternal depression on adolescents’ emotion 
regulation are partly mediated by child maltreatment at age 11.
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Introduction

Adolescence is characterized by important changes in mul-
tiple domains of functioning, including physical, psycho-
logical and social transformations [1]. The onset of puberty 
is a biologically complex process that affects adolescent's 
growth, behavior, and emotional development [1]. Similar 
to early childhood, adolescence represents a sensitive period 
for later mental health and emotional well-being, with many 
risky and protective behaviors starting in this phase of life 
[1, 2]. However, in contrast to child health, research on ado-
lescent health is less consolidated and many of the specific 
needs of this age group are still not properly addressed in 
both clinical practice and scientific study [1].

Previous investigations demonstrated that emotion 
regulation and self-esteem are important psychological 
resources related to well-being and successful adaptation 
during adolescence [3–5]. Emotion regulation has been pro-
posed as a core component of socioemotional adjustment 
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and comprises intrinsic processes that allow individuals to 
monitor, evaluate, and modify their emotional responses [4]. 
Self-esteem is conceived as an individual's subjective eval-
uation of the self and involves feelings of self-acceptance 
and worthiness as a person [5]. Individuals presenting an 
adaptive level of emotion regulation and positive feelings 
of self-worth are more likely to experience well-being, life 
satisfaction, and academic success [4, 5]. Conversely, emo-
tion dysregulation and low self-esteem were associated with 
several negative outcomes, including poorer physical health, 
difficulties in social relationships, and an increased vulner-
ability to mental health problems [6, 7]. The developmen-
tal challenges occurring during adolescence make this an 
opportune period to investigate the predictors of emotion 
regulation and self-esteem development [8, 9].

The exposure to maternal depression is an important fac-
tor related to adolescents’ impaired psychosocial functioning 
[10, 11]. Maternal depression is a common psychiatric dis-
order, affecting approximately 20% of women globally, and 
represents a huge burden for women’s and children’s health 
and well-being [11]. The mother–child relationship often 
constitutes the most salient social experience in early child-
hood, influencing and shaping the trajectories of socioemo-
tional development for decades [12]. Interactions within the 
family contain implicit and explicit information serving as 
the foundation for the child's lifelong interpersonal relations 
and self-evaluation [13, 14]. The quality of the family envi-
ronment may be greatly affected by caregivers’ mental health 
problems [13, 14]. Indeed, compared to non-depressed con-
trols, depressed mothers tend to demonstrate more irritable 
or sad affections, express more negative feelings toward their 
children, have more difficulty in engaging in consistent and 
positive disciplinary strategies, and experience more distress 
during interactions with their children [12].

Although the deleterious effects of maternal depression 
on adolescent socioemotional competencies are strongly 
supported by previous studies, the pathways linking these are 
still poorly examined [10, 13]. Investigating the mechanisms 
between these variables is important to focus on potential 
intervention targets aiming to reduce the harmful conse-
quences of maternal depression on vulnerable adolescents 
[13]. One possible mechanism is suggested by evidence that 
depressed mothers are more likely to adopt negative discipli-
nary strategies when managing conflicts with their children 
and are at greater risk of perpetrating physical aggression 
and psychological abuse [9, 15]. Additionally, numerous 
studies show that experiencing any kind of maltreatment 
by parents severely impacts children’s mental health with 
long-term consequences [16]. Despite the evidence, few 
studies tested the indirect effect of child maltreatment on 
the association between maternal depression and offspring 
maladjustment via mediation analysis [13]. Moreover, most 
prior studies measured child maltreatment occurring in early 

childhood, and maltreatment at older ages was insufficiently 
investigated [17].

Another factor that needs further examination is whether 
the impacts of maternal depression on self-esteem and emo-
tion regulation differ between boys and girls. Adolescence 
is an important period when sex differences in several 
domains of human development emerge and these differ-
ences can be accounted for by both biological processes and 
environmental influences [18]. Longitudinal studies sug-
gest that girls demonstrate a greater ability to manage their 
emotions than boys, but this difference seems to decrease 
across development and disappear by late adolescence [4]. 
Regarding self-esteem, there is a small but robust difference, 
with boys reporting higher self-esteem than girls—a dispar-
ity that increases during childhood, peaks in adolescence, 
and decreases in adulthood [5]. In the presence of mater-
nal depression, male offspring have been found to be more 
affected on cognitive outcomes and externalizing problems, 
whereas girls are more vulnerable to internalizing problems 
[10]. Potential differences (or similarities) in psychosocial 
development between boys and girls need to be investigated 
to advance understanding of mental health problems occur-
ring during adolescence [18].

Although the extensive evidence of the negative impact of 
maternal depression on adolescent psychosocial outcomes, 
the majority of the studies used data from high-income 
countries, especially those examining the mechanisms 
underlying this association [13]. Longitudinal studies with 
high retention rates, multiple assessments, a large sample 
size, and an equal number of male and female individuals 
to detect sex differences are relatively limited in low- and 
middle-income countries [18]. Knowledge on adolescents’ 
health determinants in developing countries, where 90% of 
young people live, is crucial as risk factors, such as socio-
economic deprivations and exposure to violence, are more 
severe and frequent in these settings [13].

Therefore, using a Brazilian population-based birth 
cohort study, we aimed: (1) to examine the impacts of 
maternal depressive symptoms trajectories from 3 months 
to 11 years on the adolescent’s emotion regulation and self-
esteem at age 15 years (total effects); (2) to explore the 
mediating role of child maltreatment at age 11 years in rela-
tion to this association; and (3) to test whether adolescent 
sex moderates either the total, direct or indirect pathways of 
the proposed association.

Methods

Participants

The 2004 Pelotas birth cohort is a population-based longi-
tudinal study, occurring in the city of Pelotas, Brazil. The 
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cohort recruited 4231 live newborns (99.2% of the births in 
2004; 51.9% boys). Mothers were interviewed within 24 h 
postpartum using a standardized questionnaire. Mothers and 
their children were assessed again at home at mean (standard 
deviation) ages of 3.0 (0.1), 11.9 (0.2), 23.9 (0.4) and 49.5 
(1.7) months and at a research clinic at 6.8 (0.3), and 11.0 
(0.3) years (follow-up rates: 86.6% to 99.2%). The seventh 
follow-up, at a mean age of 15.7 (0.2), occurred between 
November 2019 and March 2020, when the social distancing 
measures due to COVID-19 pandemic took place in Brazil 
and data collection had to be interrupted. The total inter-
viewed participants in the seventh follow-up included 46.1% 
of the original cohort (N = 1949). Further details about the 
cohort and data collection were published elsewhere [19, 
20].

Measures

Maternal depressive symptoms trajectories

The Edinburgh Postnatal Depression Scale (EPDS) is a self-
report scale assessing the intensity of depressive symptoms 
over the previous seven days, with higher scores indicating 
more severe depressive symptoms [21].

The EPDS scores from the 3-month to the 11-year-old 
follow-up were used to construct the trajectories of mater-
nal depressive symptoms through a semi-parametric group-
based modeling approach, a specialized form of finite 
mixture modeling [22, 23]. The steps and methods used to 
identify the trajectories of maternal depressive symptoms 
were detailed in previous studies [24, 25].

A five-group model emerged as the best fitting and most 
parsimonious model: (1) “low” and (2) “moderate-low” 
trajectories, which represented 74.5% of the sample and 
included women with EPDS < 10 across all time points. 
Group 3 “increasing” (11.1%), represented the women who 
had low levels of depressive symptoms in the children first 
years of life followed by a consistent increase in EPDS 
scores during the study period. The fourth group, “decreas-
ing” (9.3%), was composed of women that showed high 
EPDS scores in the first 2 years postpartum and a decreas-
ing tendency in those scores afterward. The fifth group, the 
“chronic-high” trajectory, comprised 5.2% of the sample and 
included mothers with high EPDS scores across the 11 years 
of children’s life.

Adolescents’ self‑esteem and emotion regulation at age 
15 years

Self-esteem was measured by the self-report Rosenberg 
Self-esteem Scale [26]. The measure includes 10 items 
scored on a 4-point Likert scale that evaluates individual's 
global self-esteem, including six items referring to a positive 

self-evaluation and four items related to a self-deprecating 
view (Table S1). The self-deprecating items were reverse-
scored and a total score range from 10 to 40 was obtained 
by summing all items, with higher scores indicating higher 
levels of self-esteem.

Emotion regulation was assessed by the self-report ver-
sion of the Emotional Regulation Index for Children and 
Adolescents (ERICA) [27]. ERICA is a 16-item scale rated 
on a 5-point Likert response format (scores range: 16–80). 
Ten items were reverse-scored, such that higher scores 
reflect more adaptive emotion regulation (Table S2). The 
measure is divided into three subscales: (i) Emotional con-
trol (7 items), which evaluates a social inappropriate emo-
tional response; (ii) Emotional self-awareness (5 items), 
related to the recognition of self-emotions, and (iii) Situ-
ational responsiveness (4 items), regarding social empathy.

Child maltreatment at age 11 years

Child maltreatment was measured using the parent-report 
version of the Parent–Child Conflict Tactics Scale (CTSPC) 
[28]. We used a 14-item CTSPC version consisting of two 
subscales: (i) psychological aggression (5 items) and (ii) 
physical aggression (9 items), encompassing items related 
to physical punishment (6 items) and physical maltreatment 
(3 items). Each item was rated on a 5-point Likert scale. The 
CTSPC score was derived by summing all the responses 
(score range: 0–28) and higher scores indicate more fre-
quent episodes of maltreatment. The CTSPC was completed 
mostly by biological or adoptive mothers (94.57%), followed 
by grandmothers (2.24%), biological fathers (2.04%), and 
other legal caregivers (1.45%).

Covariates

The covariates were collected in the perinatal interview and 
include: monthly family income in the month prior to deliv-
ery, maternal education (number of completed years of for-
mal education), maternal self-reported skin color (white or 
non-white), marital status (mothers were asked if they were 
living with a partner; yes/no), and child sex.

Statistical analysis

Comparison of participants’ characteristics included and not 
included in the present study was analyzed using Pearson’s 
chi-square test. The not included sample was divided into 
(a) participants lost to follow-up before the sixth wave at age 
11 years (N = 589) and (b) participants who were present at 
the sixth wave at age 11 years, but absent at the seventh wave 
at age 15 years due to follow-up interruption (N = 1693). We 
aimed to evaluate if the socioeconomic differences between 
the included and not included participants were mainly the 
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result of the follow-up interruption occurred at the seventh 
wave. The mean score and standard deviation of the out-
comes according to maternal and adolescents’ characteristics 
were analyzed using ANOVA. Descriptive statistics were 
conducted using Stata version 14.2.

As maternal depressive symptoms trajectories are a multi-
categorical exposure, we used an indicator coding system 
to represent the different groups [29, 30]. Dummy variables 
were created for each category of the exposure, in which 
cases are set to 1 in that category, and 0 otherwise. The 
group that was not explicitly coded is treated as the reference 
category in the analysis (low trajectory of maternal depres-
sive symptoms), and the parameters related to group dif-
ferences are quantifications relative to this reference group 
[30].

In our conceptual model (Fig. 1A), the effect of each tra-
jectory of maternal depressive symptoms in relation to the 
reference group on adolescents’ outcomes is the total effect 
(path c). The total effect comprises the direct effect (path 
c´) of each maternal depression trajectory on adolescents’ 
outcome and the indirect effect through child maltreatment 
(path a*b). Firstly, multivariable linear regression models 
were conducted to examine if the maternal depressive symp-
toms trajectories would predict the adolescents’ self-esteem 
and emotion regulation scores in two separated models for 
each outcome (total effects). The moderation by adolescents’ 
sex in the total effect pathway was verified by the inclu-
sion of interaction terms in the linear regression models 
and probed by a Wald test for the comparison between the 
models with and without the interaction term. Next, we used 
structural equation modeling (SEM) to examine the mediat-
ing role of child maltreatment in the relationship between 
maternal depression trajectories and adolescent self-esteem 
and emotion regulation via a path model. The moderating 
role of adolescents’ sex in the indirect pathway (moderated 
mediation) was tested if the mediating effect was signifi-
cant, calculated by a 95% bias-corrected confidence interval 
based on 5000 bootstrap samples that did not include the 
zero [29]. The adolescents’ sex was tested as the moderator 
of the direct pathway (path c´), first stage (the pathway from 
exposure to the mediator; path a), second stage (the pathway 
from mediator to the outcome; path b), and first + second 
stages of indirect pathways (path a*b; Fig. S1). Evidence for 
moderated mediation was tested by the computation of the 
Index of Moderated Mediation (IMM) and its 95% bias-cor-
rected confidence interval based on 5000 bootstrap samples 
that did not contain zero [29]. All models were controlled 
for the covariates. The linear regression and path analyses 
were conducted using Mplus version 8.0, with maximum 
likelihood estimator and bootstrapped standard errors. 
Unstandardized (difference in outcomes’ means) and stand-
ardized (outcomes’ differences in standard deviations units) 
coefficients were reported. The effect sizes of the indirect 

pathways are represented by the structural equation mod-
eling standardized coefficients and their 95% bias-corrected 
bootstrap confidence intervals (partially standardized effect) 
[29, 31], and can be interpreted as the outcomes’ expected 
change in standard deviations that the groups (“low” tra-
jectory in contrast to the comparison trajectory) differ in 
average as a result of the indirect mechanism [29, 31]. All 
statistical tests were two-tailed, and significance was deter-
mined at the 0.05 level.

Results

Attrition analysis

Compared to the participants lost to follow-up before the 
sixth wave, adolescents included in the analysis presented 
more advantaged socioeconomic indicators. The comparison 
between responders at the sixth wave who were not inter-
viewed at the seventh follow-up, and the included partici-
pants shows that these groups did not differ according to the 
covariates (Table S3). It indicates that there were no major 
differences in socioeconomic variables between the samples 
who participated in the 15-year follow-up from those cohort 
members who were more likely to respond if the pandemics 
had not occurred. In addition, there were no differences in 
maternal depression and child maltreatment scores between 
those included and not included in the present study, show-
ing that selection bias may not be a concern when interpret-
ing the findings (Table S3).

Description of the sample characteristics

Lower adolescents’ self-esteem and emotion regulation 
scores were associated with lower family income and lower 
levels of maternal schooling. Adolescents from mothers in 
the high chronic depression trajectory had the lowest self-
esteem and emotion regulation levels than any other group. 
Lower emotion regulation scores were also found in adoles-
cents of single mothers, and who reported a non-white skin 
color. Self-esteem and emotion regulation scores were both 
lower for girls than boys (Table S4).

The means, standard deviations and correlations for all 
included study variables are presented in the Table S5. In 
addition, associations of the exposure with the mediator, and 
of the mediator with the outcomes, adjusted for confound-
ers, are presented in Table S6. Emotion regulation score 
was negatively correlated to child maltreatment (CTSPC 
score; r = − 0.07, p < 0.001). In contrast, self-esteem score 
was unrelated to the CTSPC scores (r = − 0.02, p = 0.284). 
Adolescents’ sex was significantly associated with child mal-
treatment (r = 0.11, p < 0.001).
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Fig. 1   A Conceptual model of the mediating effect of child maltreat-
ment on the association between maternal depressive symptoms tra-
jectories on adolescents’ emotion regulation and self-esteem. B Sta-
tistical model for the relative mediating effects of child maltreatment 

on the association between maternal depressive symptoms trajecto-
ries adolescents’ emotion regulation (reference group: low trajec-
tory); *p < 0.001; **p < 0.05; SE = Bias-corrected bootstrap standard 
Errors; B = unstandardized coefficients
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Results for adolescents’ self‑esteem

Mean self-esteem score was 0.988 points lower among ado-
lescents whose mothers belong to the high chronic depres-
sive symptoms trajectory when compared to those from 
mothers in the low depressive symptoms trajectory group 
(unstandardized coefficient of the total effects; Table 1). We 
hypothesized that child maltreatment would mediate the 
effects of maternal depressive symptoms trajectories on the 
adolescents’ self-esteem. However, no evidence of indirect 
effects was found, based on the 95% bias-corrected bootstrap 
confidence intervals that included zero for all categories of 
maternal depression relative to the reference category.

We tested the moderating effect of adolescents’ sex by 
the inclusion of an interaction term in the linear regression 
model. The Wald test for comparison of the models with and 
without the interaction term was not significant (p = 0.207). 
It indicates that the impacts of maternal depression trajec-
tories on adolescents’ self-esteem do not vary according to 
adolescents’ sex.

Results for adolescents’ emotion regulation

Mean emotion regulation score was 2.278 points lower 
among adolescents whose mothers belong to the high 
chronic depressive symptoms trajectory when compared to 
those from mothers in the low depressive symptoms tra-
jectory group (unstandardized coefficients of total effects; 
Table 2).

Figure 1B and Table 2 present the results of the mediation 
analysis of child maltreatment on the association of maternal 
depressive symptoms trajectories and adolescents’ emotion 
regulation. Relative to the low trajectory group, all other 
trajectories of maternal depressive symptoms predicted 
higher levels of child maltreatment (Paths a1 to a4, Fig. 1B). 
Child maltreatment had a negative association with adoles-
cent emotion regulation (Path b: B = − 0.118, SE = 0.059, 
p < 0.05) (Fig.  1B). All other trajectories of maternal 
depression had a negative direct effect on offspring emotion 
regulation, compared to the reference group (Table 2). All 
the indirect effects of maternal depression trajectories on 
adolescent emotion regulation through child maltreatment 
were negative and significant, indicated by the 95% bias-cor-
rected bootstrap CI that did not include zero, supporting the 
hypothesis of a mediated-effect through child maltreatment. 
Adolescent from mothers belonging to the moderate low, 
increasing, decreasing and chronic-high trajectories scored, 
respectively, 0.016 (95% CI − 0.035; − 0.001), 0.026 (95% 
CI − 0.058; − 0.003), 0.019 (95% CI − 0.045; − 0.003), and 
0.046 (95% CI − 0.101; − 0.006) standard deviations lower 
on emotion regulation scale than the reference group (ado-
lescents from mothers in the “low” trajectory) as the result 
of the indirect mechanism via child maltreatment.

Figures S2–S4 and Table S7 show the statistical mod-
els for the moderated mediation analysis. No evidence of 
moderation by adolescents’ sex in the direct pathway was 
found (Fig. S2). Additionally, there was no evidence for a 
moderation of the indirect pathway, inferred by the 95% 

Table 1   Indirect, direct and total effects of maternal depressive symptoms trajectories on adolescent’s self-esteem scores mediated by child mal-
treatment

B unstandardized coefficient; β standardized coefficient; CI confidence interval; SE standard error
Child maltreatment was not a predictor of adolescent self-esteem scores (Path b: B = − 0.031, SE = 0.038, p = 0.418)
*p < 0.05
a Relative effect to the reference group (low depressive symptoms trajectory)
b Estimates for the fully adjusted model including family income, maternal education, maternal skin color, marital status, and adolescent’s sex in 
all pathways

Maternal depression 
trajectories

Relative effectsa for adoles-
cents’ self-esteem scores

B (SE)b 95% bias-corrected 
bootstrap CI

β (SE)b 95% bias-cor-
rected bootstrap CI

Moderated low Indirect effect (a1*b) − 0.027 (0.034) (− 0.107; 0.032) − 0.007 (0.009) (− 0.026; 0.008)
Direct effect (c1') − 0.269 (0.211) (− 0.684; 0.151) − 0.066 (0.052) (− 0.170; 0.039)
Total effect − 0.296 (0.210) (− 0.699; 0.155) − 0.073 (0.052) (− 0.172; 0.038)

Increasing Indirect effect (a2*b) − 0.043 (0.054) (− 0.167; 0.053) − 0.011 (0.013) (− 0.041; 0.013)
Direct effect (c2') − 0.768 (0.294)* (− 1.362; − 0.226) − 0.190 (0.073)* (− 0.333; − 0.051)
Total effect − 0.811 (0.296)* (− 1.397; − 0.257) − 0.200 (0.073)* (− 0.346; − 0.062)

Decreasing Indirect effect (a3*b) − 0.032 (0.041) (− 0.118; 0.039) − 0.008 (0.010) (− 0.029; 0.009)
Direct effect (c3') − 0.740 (0.341)* (− 1.399; − 0.081) − 0.183 (0.084)* (− 0.348; − 0.021)
Total effect − 0.772 (0.339)* (− 1.428; − 0.112) − 0.190 (0.083)* (− 0.350; − 0.027)

Chronic high Indirect effect (a4*b) − 0.075 (0.094) (− 0.277; 0.089) − 0.019 (0.023) (− 0.069; 0.022)
Direct effect (c4') − 0.913 (0.427)* (− 1.746; − 0.085) − 0.225 (0.105)* (− 0.421; − 0.021)
Total effect − 0.988 (0.419)* (− 1.826; − 0.216) − 0.244 (0.103)* (− 0.443; − 0.052)
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bias-corrected bootstrap CI for all IMM that included zero 
(Figs. S3 and S4; Table S7). The findings indicated that 
the total, direct and indirect effects of maternal depression 
trajectories on adolescents’ emotion regulation are linearly 
independent of adolescents’ sex.

Discussion

Using data from a Brazilian birth cohort, the current study 
examined the impact of maternal depressive symptoms 
trajectories on 15-year-old adolescents’ self-esteem and 
emotion regulation and child maltreatment at age 11 years 
as a potential mechanism underlying this association. The 
results showed that adolescents whose mothers had severe 
and chronic depressive symptoms reported lower levels of 
self-esteem and emotion regulation when compared to ado-
lescents whose mothers had persistently low symptomatol-
ogy. The negative effects of maternal depression on adoles-
cent emotion regulation were partially mediated by child 
maltreatment at age 11 years. We found no evidence that 
the associations between maternal depressive symptoms and 
adolescent outcomes differ according to the adolescents’ sex.

Previous studies also identified harsh disciplinary strate-
gies as an important mechanism by which maternal depres-
sion disrupts children’s normative development of emotional 
regulation [8, 32, 33]. The development of emotion regula-
tion during childhood and adolescence is strongly influenced 
by the caregiver’s attention to the child’s emotional states 

and support in regulating emotional responses in accordance 
with situational demands [32]. When experiencing a nega-
tive emotion, children actively use the regulatory strategies 
learned through the interaction with their parents to manage 
distress [32]. Maternal depression is a well-known factor 
that negatively impacts the child-parent relationship and 
depressed mothers are likely to provide maladaptive models 
of emotional expressions to their offspring [8, 32]. Addi-
tionally, depressed mothers are more prone to use inconsist-
ent parenting and disciplinary practices when dealing with 
child misbehavior, varying from permissive or unresponsive 
responses to a harsh strategy [15, 33]. Maternal depression 
was reported as a major risk factor for the occurrence of 
physical aggression, psychological and emotional abuse, and 
neglect [34, 35]. Children who have been maltreated are at 
increased risk of further maltreatment and maternal depres-
sion was identified as an important predictor of all types of 
maltreatment recurrence [36]. The intergenerational trans-
mission of internalizing symptoms was partially explained 
by the depressed mothers’ greater use of harsh parenting 
strategies, especially psychological aggression [37, 38]. 
Furthermore, child maltreatment was found to mediate the 
association between maternal depression and a disruptive 
mother–child attachment relationship [39]. Contradictory 
parenting behaviors may lead to child’s lack of emotional 
security, which is associated with insecure attachment and 
disrupted emotional regulation development [8, 32]. Moreo-
ver, during early adolescence, parents and their offspring can 
experience less closeness and more conflictual relationship 

Table 2   Indirect, direct and total effects of maternal depressive symptoms trajectories on adolescent's emotion regulation scores mediated by 
child maltreatment

B unstandardized coefficient; β standardized coefficient; CI confidence interval; SE standard error
* p < 0.05
a Relative effect to the reference group (low depressive symptoms trajectory)
b Estimates for the fully adjusted model including family income, maternal education, maternal skin color, marital status, and adolescent’s sex in 
all pathways

Maternal depres-
sion trajectories

Relative effectsa for adolescents’ 
emotion regulation scores

B (SE)b 95% bias-corrected 
bootstrap CI

β (SE)b 95% bias-cor-
rected bootstrap CI

Moderated low Indirect effect (a1*b) − 0.102 (0.060)* (− 0.216; − 0.009) − 0.016 (0.009) (− 0.035; − 0.001)
Direct effect (c1') − 0.954 (0.321)* (− 1.666; − 0.367) − 0.153 (0.052)* (− 0.266; − 0.059)
Total effect − 1.056 (0.319)* (− 1.742; − 0.460) − 0.170 (0.051)* (− 0.279; − 0.073)

Increasing Indirect effect (a2*b) − 0.162 (0.086) (− 0.362; − 0.017) − 0.026 (0.014) (− 0.058; − 0.003)
Direct effect (c2') − 1.137 (0.481)* (− 2.100; − 0.268) − 0.183 (0.077)* (− 0.339; − 0.041)
Total effect − 1.299 (0.487)* (− 2.280; − 0.404) − 0.209 (0.078)* (− 0.369; − 0.063)

Decreasing Indirect effect (a3*b) − 0.120 (0.066) (− 0.278; − 0.016) − 0.019 (0.011) (− 0.045; − 0.003)
Direct effect (c3') − 1.448 (0.521)* (− 2.530; − 0.503) − 0.233 (0.083)* (− 0.403; − 0.080)
Total effect − 1.568 (0.517)* (− 2.636; − 0.626) − 0.252 (0.083)* (− 0.420; − 0.096)

Chronic high Indirect effect (a4*b) − 0.286 (0.151) (− 0.628; − 0.037) − 0.046 (0.024) (− 0.101; − 0.006)
Direct effect (c4') − 1.991 (0.695)* (− 3.322; − 0.674) − 0.320 (0.112)* (− 0.537; − 0.107)
Total effect − 2.278 (0.688)* (− 3.666; − 0.921) − 0.366 (0.111)* (− 0.584; − 0.147)
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as teenagers strive for autonomy and less parental control 
[2]. Increasing conflicts and disagreement within the fam-
ily may exacerbate maternal distress and lead a depressed 
mother to adopt harsh parenting strategies, including physi-
cal and psychological aggression [2, 15, 33].

The present study is also consistent with the literature 
reporting a negative association between maternal depres-
sion and adolescent self-esteem [14]. Prior research shows 
that depressed mothers are more likely to present hostile 
attitudes, be withdrawn and unresponsive, express negative 
feelings and criticism toward their children [12]. Child sense 
of self-worth is shaped by early social interactions, espe-
cially with parents; therefore, it is expected that children 
from depressed mother would present lower levels of self-
esteem. This may be explained by scarce or predominantly 
negative maternal feedback related to the self-appraisal that 
is needed for the child identity formation [14]. Indeed, evi-
dence from longitudinal studies suggests that the quality of 
both the home environment and the child–parent relation-
ship during early childhood has long-lasting effects on indi-
viduals’ self-esteem, with a small but persisting effect until 
young adulthood [14]. Contrary to our initial theoretical-
driven hypothesis, we found no evidence for a mediating role 
of child maltreatment for self-esteem. In fact, CTSPC scores 
were unrelated to adolescent self-esteem scores. A prior 
study showed that children’s self-conception may be related 
to several other aspects of maternal–child relationship qual-
ity regardless of maltreatment experiences [40]. In other 
words, the pathways linking maternal depression and adoles-
cent self-esteem may include an absent sense of emotional 
security and psychological closeness in the mother–child 
relationship independent of the deleterious impacts of mal-
treatment [40]. As adolescence is a transitional period with 
significant changes in social environment, it is also possible 
that peers’ judgment about personal characteristics may have 
a heightened effect on self-esteem rather than the parental 
factors, thus buffering or exacerbating the negative effects 
of maternal depression [1, 2]. Future studies should consider 
assessing the quality of peer relationship and social support 
to develop a broader perspective of the relevant factors that 
affect adolescent self-esteem.

Contrary to our hypothesis, the associations between 
maternal depression and offspring emotion regulation and 
self-esteem are not moderated by adolescent sex. Previous 
evidence indicated that, in face of maternal depression, girls 
are at a higher risk of developing internalizing symptoms 
while boys are more susceptible to externalizing symptoms 
[10]. Accordingly, we expected that female adolescents 
whose mothers had been depressed would be more affected 
in terms of self-esteem and less affected in terms of emo-
tion regulation, compared to male adolescents. Despite the 
absence of a moderating effect by sex, our results support the 
extensive evidence showing that girls present lower levels 

of self-esteem than boys [5]. Remarkably, we also found 
that girls also reported lower levels of emotion regulation, 
contrary to previous research indicating that boys show 
more emotion dysregulation, especially during adolescence 
[3]. Sex differences in emotional expressions and behaviors 
are determined by biological and sociocultural influences 
that occur during the individual’s life [18, 40]. The great 
social changes occurring during adolescence accentuate 
these environmental influences and shape the different pat-
terns of behavior between boys and girls [18, 41]. Moreo-
ver, adolescence is a critical period when sex differences 
related to some mental health problems emerge, particularly 
in clinical depression, which present a female versus male 
prevalence ratio disparity of 2:1 [18]. Positive psychological 
assets, which include high self-esteem and adaptive levels 
of emotion regulation, are linked to resilience processes that 
contribute to thriving in the presence of adversities such as 
maternal depression [42]. Our results show that girls are par-
ticularly vulnerable to affective disorders when exposed to 
maternal depression due to lower levels of protective factors 
that could buffer the deleterious effects of stressors [7]. The 
malleable nature of such psychological assets (self-esteem 
and emotion regulation), rather than being fixed traits, rep-
resents an opportune target of intervention for the promotion 
of mental well-being of at-risk adolescents [43].

The current findings extend the prior research on mater-
nal depression and offspring psychosocial development by 
examining a mechanism underlying this association in a 
Brazilian population-based birth cohort study. The prospec-
tive design and sample size of our study ensure temporal 
order between exposure, mediator and outcome measure-
ments, increasing the confidence on the inference of specific 
causal pathways while testing for sex differences. Maternal 
depression was also evaluated through developmental trajec-
tories, which describe the different patterns and progression 
of symptoms over time, identifying the adolescents’ most 
vulnerable groups according to the longitudinal exposure to 
maternal depressive symptoms. Additionally, child maltreat-
ment was assessed at early adolescence, in contrast to most 
of previous evidence that measured it during childhood [17]. 
Finally, as both emotion regulation and self-esteem are sub-
jective constructs based on self-evaluation, the outcomes’ 
assessment based on adolescent reports were essential.

There are some limitations to note about the present study. 
Unfortunately, the seventh wave had to be interrupted due to 
the COVID-19 pandemic, resulting in a loss to follow-up of 
nearly 50% from the original cohort. Although the attrition 
observed in the present study can be seen as the result of a 
random event, we cannot rule out that our analyses were, to 
some extent, subject to bias. However, it has been reported 
that loss to follow-up due to social disadvantages are related 
to modest differences in prevalence estimate [44]. In addi-
tion, Osler and colleagues [45] found that loss to follow-up 
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did not bias the association between early life factors and 
adult mental health. Nonetheless, as we carefully adjusted 
all analyses for the main confounding variables, we believe 
that attrition mainly impacts the precision of estimates rather 
than the direction of association (i.e., the negative effects 
of maternal depression on adolescent outcomes). Indeed, 
the attrition analysis showed that the loss to follow-up due 
to socioeconomic disadvantages was more likely to occur 
before the sixth wave. Moreover, child maltreatment was 
based only on parent report, which could be affected by 
social desirability bias. Child reports could be not only more 
accurate on the prevalence of maltreatment, but also be more 
informative regarding how children perceive and experience 
the abuses committed by their parents [46]. Furthermore, 
our results should be considered in light of the assumptions 
of the mediation analysis (i.e., no unmeasured confounding 
between exposure–outcome, exposure–mediator and medi-
ator–outcome associations). Despite the strengths of our 
study, it is important to note the limitations of observational 
studies in assessing causality as several parents and children 
share many potential genetical and environmental confound-
ing influences that may further explain our associations [47, 
48]. In addition, some relevant variables associated with the 
exposure, the mediator and the outcomes were not available 
for the current study, which constitutes a further limitation. 
Examples of such variables include maternal history of 
childhood maltreatment, child maltreatment at earlier ages, 
antenatal depression, and infant–mother attachment [38, 49, 
50]. Finally, emotion regulation and self-esteem are complex 
constructs determined by genetic, social, cultural and indi-
vidual factors and their interaction during the lifespan [4, 5]. 
It should be pointed out that our results presented relatively 
small effect sizes, suggesting that adolescents’ self-esteem 
and emotion regulation are likely to be further explained 
by several factors not addressed by our study. Nevertheless, 
our findings have important implications on intervention 
strategies targeting children and adolescents of depressed 
mothers.

The findings from the current study show that maternal 
depressive symptoms during childhood negatively impacts 
on self-esteem and emotion regulation at age 15 years, espe-
cially for children whose mothers experienced severe and 
chronic depressive symptoms. The current study adds to 
the literature by showing that the child maltreatment at age 
11 years is a pathway through which maternal depression is 
linked to adolescent emotion regulation problems. Interven-
tions targeting the prevention of child maltreatment and the 
promotion of positive disciplinary tactics may represent a 
possible route to reduce the impacts of maternal depression 
on adolescent adjustment.
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