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Abstract

Peer victimization experiences is suggested to play a mediating role in the transmission of depression symptoms between
mothers and children. Childcare attendance has been found to reduce the association between mother and child depressive
symptoms. However, it is not clear whether this protective effect unfolds via a reduction of peer victimization experiences in
middle childhood. The aims of this study were to test (1) whether peer victimization in middle childhood mediated the
association between exposure to maternal depressive symptomatology in early childhood and child depressive symptoms in
late childhood, (2) whether childcare attendance moderate the direct associations between maternal depressive symptoms and
children’s peer victimization experiences in middle childhood as well as depressive symptoms in late childhood and (3)
whether childcare attendance moderates this mediated association. Data come from the Avon Longitudinal Study of Children
and Parents (N = 5526) where exposure to maternal depressive symptoms and intensity of childcare attendance were assessed
repeatedly during early childhood. Children’s peer victimization and depressive symptoms were self-reported at eight and 10
years of age, respectively. We used weighted structural equation modeling and found that the association between mothers
and children’s depression was partially mediated by peer victimization. Childcare attendance did not moderate the indirect
effect of maternal depression on child depressive symptoms via peer victimization. However, we found that for children who
attended childcare, maternal depression was no longer associated child depressive symptoms in late childhood. In conclusion,
peer victimization experiences partly explain the intergenerational transmission of depressive symptoms, but this mechanism
is not altered by children’s childcare attendance. Future research should examine potential socio-emotional and school
readiness mechanisms that may break the cycle of depressive symptomatology from mothers to children.
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Highlights
e Children’s peer victimization experiences partially explained the association mothers’ and children’s depressive
symptoms.

e Part-time childcare attendance decreased the association between mothers’ and children’s depressive symptoms.

e We did not find that childcare attendance moderated the association between mother’s depressive symptoms and
children’s peer victimization experiences.

e The protective role of childcare attendance did not unfold via a reduction of peer victimization experiences, other
intermediary psychosocial factors need to be explored.
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Family experiences shape children’s capacity to adapt and
cope with stress and challenges arising at school and are
expected to impact children’s relationships with peers in
many ways. Exposure to maternal depressive symptoms
during early childhood has been associated cross-sectionally
and longitudinally with children’s higher levels of peer
difficulties and internalized symptoms (Goodman et al.,
2011). This association between maternal depressive
symptoms and her offspring’s social adjustment seems to
withstand until late adolescence (Jaffee et al., 2021; Pearson
et al., 2013). Several mechanisms have been suggested to
explain the intergenerational transmission of depression
from mothers to children (Goodman, 2007). Yet only few
studies have investigated how this association emerges
during childhood and what could be the intermediary
experiences that underlie this intergenerational transmission
of depressive symptoms from mothers to children.
According to the Integrative Model for the Transmission of
Risk (Goodman & Gotlib, 1999), children who have been
exposed to maternal depression are at higher risk of social,
cognitive or behavioral skills deficits which may put them at
higher risk of developing depression later on. These deficits
may be linked to mothers engaging in parenting practices of
lower quality due to their depressive symptomatology
(Goodman, 2007). In that sense, mothers with high
depressive symptomatology may be unable to fulfill their
children’s needs for social and emotional support (Cicchetti
& Toth, 1998), which in turn, might negatively affect the
child’s social and cognitive skills. Over time, these children
may struggle to interact with peers, because of their lower
levels of verbal, cognitive and socio-emotional skills, and
become at higher risk of being peer victimized (Oncioiu
et al., 2020; Perren et al., 2009).

Coté et al. (2018) reported that experiences of peer vic-
timization play a complete mediating role in the association
between mothers’ and adolescents’ depressive symptoms.
Peer victimization can be defined as being the recipient of
repeated and intentional aggression by (a) more powerful
peer(s) (Olweus, 1993). Children exposed to maternal
depression exhibit higher levels of emotional regulation
problems and peer victimization (Apter-Levi et al., 2016;
Azeredo et al., 2017), which in turn, put children at higher
risk of experiencing mental health problems (Co6té et al.,
2018; Tsypes & Gibb, 2015). Using the Avon Longitudinal
Study of Parents and Children (ALSPAC), the same dataset
used in the present study, Zwierzynska et al. (2013) found
that peer victimization in late childhood was associated with
internalized problems in early adolescence. However, this
study did not explore whether peer victimization explained,
partially or entirely, the extent to which maternal depression
predicted later internalized problems. Of note, the few stu-
dies that investigated the mediation hypothesis have tar-
geted internalized problems in early or late adolescence
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(Coté et al., 2018; Tsypes & Gibb, 2015; Zwierzynska et al.,
2013). In the present study, we investigated whether peer
victimization mediated the intergenerational transmission of
depressive symptoms between mothers and children as early
as in late childhood. Intervening early on children who are
living with depressive mothers and/or are peer victimized,
before they enter the teenage years, would be a promising
way to prevent internalized symptoms and its downward
effects on adolescents’ academic and social functioning
(Verboom et al., 2014).

Childcare Attendance as a Protective Factor

Some studies have reported that attending formal childcare
before five years of age may be associated with reduced
internalizing difficulties for children exposed to high levels of
maternal depressive symptomatology (Giles et al., 2011;
Goelman et al., 2014; Herba et al., 2013; Lee et al., 2006;
Paquin et al.,, 2020). To date, studies that investigated this
potential protective role have mainly focused on short-term
associations (i.e., from early to middle childhood) and on
internalized and externalized problems (Charrois et al., 2020;
Giles et al., 2011; Goelman et al., 2014; Herba et al., 2013;
Paquin et al.,, 2020). However, the mechanisms through
which this potential protective effect unfolds as well as the
specific protective effect of childcare attendance on the
association between exposure to maternal depression and
peer-related problems, like peer victimization, have not been
examined. Several reasons might explain why childcare
attendance buffers the effect of maternal depressive sympto-
matology on children’s psychosocial adjustment and mental
health. For the mother, the perception of having good child-
care choices where she lives has been associated with a
reduced likelihood of clinical depressive symptoms (Johnson
& Padilla, 2019). Also, childcare attendance for high-risk
families had been associated with improvements in the home
environment, such as a reduction in negative parenting prac-
tices and warmer mother-child interactions (McCartney et al.,
2007). For the child, attending childcare might provide
opportunities to interact and learn with peers and other adults,
such as their educators, which may help to promote resilient
mechanisms pertaining to mental health, such as social and
emotion regulation (Schindler et al., 1987). Childcare atten-
dance may thus offer daily social skills training through
experiences, reinforcement, and exposure to prosocial models,
which may in turn have lasting impact on children’s ability to
interact socially with others (Berry et al., 2016) and maintain
mental health (Larose et al.,, 2021; Orri et al, 2019;
Zachrisson & Dearing, 2015). As shown by Charrois et al.
(2017, 2020), high childcare quality mitigated the association
between maternal depression and children’s externalizing
symptoms (in early and middle childhood (Charrois et al.,
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2017, 2020) as well as with internalizing symptoms in middle
childhood (Charrois et al., 2020). Both studies by Charrois
et al. (2017, 2020) adjusted their regression models for child’s
sex, maternal education, family income, single child, single
parent, perceived social support, coercive parenting practices
and the average number of hours per week spent in childcare.

Only two previous studies have investigated which
childcare intensity (i.e., number of weekly hours) is
required to alleviate the association between maternal
depressive symptoms and later internalized and externalized
problems. Giles et al. (2011) found that as little as four
hours per week were beneficial for child development,
whereas Lee et al. (2006) suggested that part-time atten-
dance (i.e., approximately 15 h a week) reduced the risk of
child internalized problems following exposure to maternal
depressive symptoms. In contrast, full-time childcare
attendance was reported to be required to cancel the asso-
ciation between mothers’ depressive symptoms and chil-
dren’s internalized problems (Lee et al., 2006). More
research is needed to determine the intensity of the childcare
attendance required to prevent children’s depressive
symptoms in late childhood following exposure to maternal
depressive symptoms in early childhood. Of note, we
decided to focus on maternal depression rather than paternal
or parental depression, given the United Kingdom’s socio-
political context in the early 1990s where mothers were
more likely to be the primary caregiver during the day if
their children did not attend childcare.

Objectives

Using data from the large-scale prospective British
population-based cohort study Avon Longitudinal Study of
Parents and Children (ALSPAC), we aimed to investigate
(1) whether peer victimization in middle childhood med-
iates the association between exposure to maternal depres-
sive symptomatology in early childhood and child
depressive symptoms in late childhood, (2) whether child-
care attendance moderates the direct associations between
maternal depressive symptoms and children’s peer victi-
mization experiences in middle childhood as well as
depressive symptoms in late childhood and (3) whether
childcare attendance moderates this mediated association.
We expect that peer victimization experiences will partly
explain the association between mothers’ and children’s
depressive symptoms, that childcare attendance will mod-
erate the associations between maternal depressive symp-
toms and children’s peer victimization as well as depressive
symptomatology in late childhood, and that children who
attended part-time or full-time childcare during early
childhood would be prevented from this developmental
cascade (i.e., moderated mediation).

Methods
Participants

ALSPAC is an ongoing epidemiological study of children
born from 14,541 pregnancies to women residing in Avon,
United Kingdom, with an expected delivery date between
April 1991 and December 1992 (Boyd et al., 2013; Fraser
et al., 2013). Informed consent to use the data collected via
questionnaires and clinics was obtained from participants
following the recommendations of the ALSPAC Ethics and
Law Committee at the time. The study was performed in
accordance with the ethical standards as laid down in the
1964 Declaration of Helsinki and its later amendments or
comparable ethical standards. Ethical approval for the study
was obtained from the ALSPAC Ethics and Law Committee
and the Local Research Ethics Committees. Note that the
study website contains details of all the data that are
available through a fully searchable data dictionary:
https://www.bristol.ac.uk/alspac/researchers/our-data/.

For this study, analyses were conducted on a subsample of
5526 children for whom data on maternal depression and
childcare attendance in early childhood, peer victimization
experiences in middle childhood and child-reported depres-
sive symptoms in late childhood were available. As our
sample is reduced from the original ALSPAC sample,
because many children did not participate in the research
clinics (i.e., on site instead of remote assessments) when peer
victimization was assessed, we computed a population
representativeness weight based on the socio-demographic
characteristics associated with the likelihood of being inclu-
ded (or not) in the final analytical sample. More specifically,
children from families whose parents had lower levels of
parental education and occupation, and whose mothers were
younger, were less likely to be included in the final analytical
sample (see Table S1 in Supplementary Material for more
details). This weight was then applied to the estimation of the
mediation and moderation models. Also, considering that
childcare attendance is subject to social selection, we con-
trolled for the propensity of attending childcare by using
propensity scores based on the socio-demographic character-
istics (e.g., maternal age, second pregnancy, family social
class) associated with the intensity of childcare attendance.
Both population representativeness and propensity score
weights for social selection into childcare were applied in our
moderation and moderated mediation model.

Measures
Maternal depressive symptoms during early childhood

Maternal depressive symptoms were assessed using the
Edinburgh Postnatal Depression Scale (EPDS) at two, eight,
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21 and 33 months postpartum (Cox et al., 1987). The EPDS
is a well-established and widely used assessment of
depressive symptomatology in the postnatal period and
captures the intensity of depressive symptoms over the
preceding seven days. The EPDS has 10 items (e.g., “I have
blamed myself unnecessarily when things went wrong”, “I
have felt sad or miserable) answered with various response
options, varying from O to 3. At each assessment time, items
were summed up yielding a minimum score of 0 and a
maximum of 30 (@, = 0.82—-83). We created a latent score of
maternal depression during early childhood drawing on the
scores obtained at the four time points using a confirmatory
factor analysis where a higher score indicates greater
severity of depression (RMSEA =0.08, CFI=0.99,
SRMR = 0.015).

Childcare attendance

When the child was eight, 15, 24 and 38 months, mothers
reported on childcare use and the weekly number of hours
their child spent in childcare. Childcare was defined as a
group-based care context where children are cared for by
someone other than their parents or relatives outside of their
home by someone who is paid for the care provided—
which includes the following types of care: creche, day
nursery and childminders. Our childcare variable is thus
similar to the one presented by Gregg et al. (2005), with the
exception that childminders were also considered as a
group-based care. To ascertain the moderating impact of
stable patterns of childcare attendance during early child-
hood, we estimated trajectories of childcare attendance
using latent class growth analysis (Jung & Wickrama,
2008). To be included in the analysis, parents ought to
report on at least on one occasion their use of childcare
services. A three-group childcare attendance trajectory
model was selected based on of model fit (i.e., Bayesian
Information Criteria or BIC) and better group classification
(entropy = 0.99) (see Table S3 in Supplementary Material
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for greater details about model selection). The BIC is a
commonly used fit index in which lower values indicate a
more parsimonious model. Entropy is a measure of classi-
fication accuracy with values closer to 1 indexing greater
precision (range = 0-1) (McLachlan & Peel, 2004). Based
on the mean number of hours children spent in childcare
services, children were either exposed to full-time childcare
(3.7%), part-time childcare (5.9%) or had low attendance of
childcare (90.4%) (see Fig.1). Considering the high
entropy, we used hard classification in childcare trajectories.
The percentage of children in each trajectory is similar to
the proportion reported in a British national report sum-
marizing group-based childcare attendance at that time
period (West & Noden, 2016). In the early 90’s, childcare
attendance in the United Kingdom was highly fragmented
due to the high costs of childcare services and limited
governmental subsidies (i.e., market-based economy),
therefore many children were under the care of grand-
parents, babysitters and other relatives (Gray, 2005).

Peer victimization experiences

Children were interviewed with the Bullying and Friendship
Interview Schedule (Wolke et al., 2001) when they were on
average eight years of age as part of a face-to-face inter-
view. Trained psychology graduates asked the children nine
questions concerning overt and relational bullying by peers
that might have occurred over the previous six months and
the frequency of its occurrence. Five items referred to overt
victimization: 1) personal belongings taken; 2) threatened or
blackmailed; 3) hit or beaten up; 4) tricked in nasty way; 5)
called bad/nasty names, and four items referred to relational
victimization: 1) exclusion; 2) coercive pressure to do
things s/he didn’t want to do; 3) lies or nasty things said
about him/her; 4) spoilt activities for him/her on purpose to
make him/her upset. Children reported whether they had
experienced peer victimization, responding ‘not at all’ =0
to ‘very frequently’=3. Using a confirmatory factor
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analysis, we created a latent score of victimization experi-
ences from the nine victimization items. This score had
good fit indices (RMSEA = 0.051, CFI=0.931, SRMR =
0.032) and the alpha and omega indices were acceptable
(0.73 and 0.70, respectively). Of note, we also performed
our analysis while creating two latent factors based on the
type of peer victimization experienced (i.e., overt and
relational), and found no meaningful differences in the
results. Therefore, we report the results according to an
overall latent score of peer victimization experiences

Child depressive symptoms in late childhood

The Short Moods and Feelings Questionnaire (SMFQ)
(Angold et al., 1995) was administered to children when
they were 10 years of age. The SMFQ is a 13-item ques-
tionnaire including questions relating to the occurrence of
depressive symptoms over the past two weeks. For each
question, the child answers on a 3-point scale where O refers
to ‘not true’, 1 ‘sometimes true’, and 2 ‘true’. The scale
included items such as: ‘I felt miserable or unhappy,” ‘I felt
lonely’, and ‘I cried a lot.” A cumulative score was created
with higher scores indicating higher depressive symptoms
levels (Cronbach’s alpha = (.85).

Covariates for the main analysis

We included the following set of covariates in our main
analyses: child sex, family adversity, paternal depressive
symptoms during early childhood, children’s behavioral
dysregulation problems in early childhood, and their cog-
nitive abilities as well as bullying perpetration behaviors in
middle childhood. Family adversity was assessed by
mothers on three occasions (i.e., during the second trimester
of mother’s pregnancy, between child birth and the chil-
dren’s second anniversary and between children second and
fourth year) using the Family Adversity Index questionnaire
(Bowen et al., 2005). This scale assesses 18 contextual risks
(e.g., early parenthood, housing adequacy, low parental
education, financial difficulties, partnering status and rela-
tionship quality, parental substance abuse, involvement
with crime and lack of social support) that the mother or
child were exposed to (1) or not (0) in the last year. A total
score varying from O to 18 was calculated at each collection
time, and a mean score was derived across the three time
points. Paternal depressive symptoms were assessed at 2-,8-
and 21-months after the childbirth using the Edinburgh
Postnatal Depression Scale (EPDS). We created a latent
score of paternal depressive symptoms over early childhood
using a confirmatory factor analysis (RMSEA =0.01,
CFI =1.00, SRMR = 0.015). Child behavioral dysregula-
tion problems were assessed by parents when the child was
four years old (before the mediator) with the four subscales

of the Strengths and Difficulties Questionnaire (SDQ)
(Goodman, 1997) (i.e., emotional symptoms, conduct pro-
blems, hyperactivity/inattention, relationship problems)
which were later combined into a mean score. Child cog-
nitive abilities were assessed during a half-day clinic when
the child was eight years old using the Wechsler Intelli-
gence Scale for Children (Wechsler et al., 1992). A short
form of the measure was employed to reduce the likelihood
that the children would become fatigued. The WISC-III UK
comprises five verbal subtests and five performance subt-
ests. Scores were age-normed in accordance with standard
procedures. A child general cognitive abilities score was
created by Barker and colleagues (2018) by extracting the
common variance from the verbal and performance tests in
a latent factor (Barker et al. 2018). Finally, children’s own
bullying behaviors (overt and relational) were assessed
using the Bullying and Friendship Interview Schedule
(Wolke et al.,, 2001), where children answered the fre-
quency in which they engage in nine bullying perpetration
behaviors. Table 1 presents the socio-demographic char-
acteristics of the study sample and by childcare trajectories.

Socio-demographic characteristics included in the
population representativeness and social selection into
childcare propensity scores

Children’s characteristics included child birth order and
child sex. Parent’s characteristics included mother age, if
the mother had a subsequent pregnancy in the 4-year post-
delivery of the targeted study child, presence or absence of
the father in the household at child 8 months of age,
maternal mental health history (lifetime presence or absence
of a clinical diagnostic of externalized or internalized
mental health issues), maternal depressive symptoms and
maternal employment status at child 8-month of age for
which mothers answered either “no (n=6165)" or “yes,
inside the home (n =479); outside the home (N =4330);
outside and inside the home (n = 114)”. The score obtained
at Family Adversity Index (Bowen et al., 2005) was also
included in the population representativeness and social
selection propensity scores.

Maternal and paternal education were divided into two
categories (i.e., obtained a high school diploma or less—
O-Levels in the UK—and attended subsequent profes-
sional or academic training). Mothers and fathers also
reported their social class using the Standard Occupational
Classification (Register General’s Classification, 1990).
This scale goes from 1 (director position) to 5 (manual
occupation), but we regrouped levels 3 to 5 into one (i.e.,
technical, manual and non-manual occupation) to avoid
low frequency cells. Finally, mothers’ neighborhood
quality was assessed during her pregnancy using the
Neighborhood Quality Index (12 items); a cumulative
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Table 1 Socio-demographic
characteristics of the

Childcare intensity trajectories

study sample Socio-demographic characteristics Study sample Low Part-time Full-time )4
attendance attendance attendance
N =5526 N=4828 N =443 N =255
Categorical variables, N (%)
Child characteristics
Sex (boys) 2719 (49.2) 2369 (49.1) 218 (49.2) 132 (51.8) 0.702
Continuous variables, M (SD)
Parent characteristics
Cumulative adversity index 1.2 (1.3) 1.3 (1.3) 0.9 (0.9 1.0 (1.1) <0.001
Maternal depressive symptoms at 8 5.7 (4.5) 5.8 (4.5) 54 4.1) 59 @4) 0.193
weeks post-partum
Paternal depressive symptoms at 8 3.7 3.7 3.7 (3.7 35 (34 3.7 (3.5) 0.662
weeks post-partum
n=4095
Child characteristics in early
childhood
Child’s behavioral dysregulation 13.5 (5.3) 13.6 (54) 137 (.00 128 @&7) 0.101
problems
n=>5160
Child characteristics in middle
childhood
Child-reported bullying perpetration 0.6 (1.5 0.6 (1.5) 0.6 (1.5 05 (1.4) 0.642
behaviors at 8 years old
Child-reported peer victimization at 3.05 (3.24) 3.06 (3.24) 3.01 (3.39) 3.11 (3.41) 0.934
8 years old
Child cognitive abilities 105.6 (16.1) 104.7 (16.1) 110.6 (15.5) 111.6 (14.6) <0.001
n = 15449
Child-reported peer victimization at 1.9 (2.64) 1.88 (2.64) 1.95 (2.80) 1.81 (2.38) 0.792
10 years old
Child-reported depressive symptoms 3.93 (3.42) 3.92(3.44) 4.11 (3.52) 3.92 (3.42) 0.540

at 10 years old

M mean, SD standard deviation

index where a higher score indicates a higher quality
neighborhood (Taylor et al., 2013).

Statistical Analyses

Accounting for population representativeness and social
selection into childcare

First, because our sample was considerably reduced com-
pared to the original ALSPAC sample, we computed
population representativeness weight using inverse prob-
ability weighting (Austin & Stuart, 2015). We identified,
using bivariate analyses (i.e., y* testing, and 1-way analysis
of variance using 2-tailed tests with a p value <0.10; see
Table S2 in Supplementary Material), the socio-
demographic characteristics that were associated with being
included or not in our analytical sample, as based on the
availability of the main study variables (i.e., maternal
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depression, childcare attendance, victimization experiences
and child depressive scores). Then, we performed a bino-
mial logistic regression where the set of socio-demographic
characteristics previously identified predicted being inclu-
ded or not in our analytical sample. Missing data on vari-
ables were managed using multiple imputations by chained
equations using the Amelia package in R (Honaker et al.,
2011). Covariance balance between children included and
excluded from our analytical sample was assessed using
standardized mean differences, before and after propensity
score weighting (PSW). The population representativeness
weight was applied in the mediational model (i.e.,
objective 1).

Then, to further investigate the potential moderating role
of childcare attendance on child development, we computed
a second weight to account for social selection bias in
childcare attendance. Indeed, the parental decision to enroll
a child in childcare services is not random as socio-
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demographic and family characteristics are associated with
this decision and with the intensity of weekly childcare
attendance (Dearing & Zachrisson, 2017). We identified
these characteristics with bivariate analyses (p value <0.10)
among all children in the ALSPAC study, with data col-
lected at least once between birth and age three years for
more robustness of the pattern of findings. Using a multi-
nomial regression, we computed a second inverse prob-
ability weight with the socio-demographic characteristics
previously identified. Covariance balance between trajec-
tories was assessed using standardized mean differences
before and after PSW (Austin & Stuart, 2015). Finally, to
simultaneously control for population representativeness
and social selection bias in childcare attendance in our
moderated mediated model, we multiplied the two weights
previously calculated and applied their product for max-
imum robustness (Ridgeway et al., 2015). The population
representativeness weight and the weight for social selec-
tion into childcare were calculated on the fully imputed
sample to avoid case deletion due to missing data on
identified variables to predict population representativeness.
All subsequent analyses were performed on our final ana-
lytical sample with complete data on the main study vari-
ables (n=5526). All analyses were performed with R
version 3.6.1 (R Core Team, 2020).

Does peer victimization mediate the association between
mothers’ and children’s depressive symptoms?

Using the lavaan package in R (Rosseel, 2012), we esti-
mated mediational models with robust standard errors to
investigate whether the association between maternal
depressive symptoms in early childhood and child depres-
sive symptoms in late childhood was mediated by child’s
peer victimization experiences. We adjusted for child sex,
family adversity and paternal depressive symptoms in early
childhood, children’s behavioral dysregulation in early
childhood, children’s cognitive ability and bullying beha-
viors in middle childhood as well as peer victimization at 10
years of age. The population representativeness score was
applied to this model. We report standardized regression
coefficients throughout the results section.

Does childcare attendance moderate the association
between maternal depressive symptoms and (a) peer
victimization experiences and (b) depressive symptoms in
late childhood?

We tested the moderating role of childcare attendance on
the direct associations between maternal depressive symp-
toms in early childhood and a) peer victimization experi-
ences in middle childhood and b) child’s depressive
symptoms in late childhood using linear regressions. If a

significant moderating effect between exposure to maternal
depression and childcare attendance trajectories was detec-
ted, we stratified the analysis by childcare attendance tra-
jectories to probe the interaction effect. The regressions
were adjusted with the same set of covariates as previously
described and we applied the weights for populational
representativeness and social selection into childcare
services.

Does childcare attendance moderate the mediated
association between mothers’ and children’s depressive
symptoms via peer victimization experiences?

Finally, we examined whether childcare attendance mod-
erated the indirect association between maternal depressive
symptoms in early childhood and children’s depressive
symptoms through peer victimization. We used a multi-
group approach where each direct and indirect path were
simultaneously estimated for each of the three groups (i.e.,
0 =low childcare, 1 = part-time and 2 = full-time childcare
attendance). We adjusted the regressions with the same set
of covariates as in our previous models. We then compared
the fit of the model in which the direct and indirect effects
were estimated for each childcare attendance group with the
fit of the model with path constraints (i.e., where direct and
indirect effects are assumed to be equal between childcare
groups) using the Satorra-Bentler test for nested models.

Results

As shown in Table 2, maternal depressive symptoms two
months after giving birth were positively correlated with
children’s peer victimization experiences, children’s
depressive symptoms, exposure to family adversity, pater-
nal depressive symptoms, children’s emotional dysregula-
tion problems and negatively correlated with children’s
cognitive abilities. Peer victimization was negatively cor-
related with children’s cognitive abilities and positively
correlated with children’s and mothers’ depressive symp-
toms and the following covariates: exposure to family
adversity, children’s behavioral dysregulation problems,
bullying perpetration at age eight and ten, and to peer vic-
timization at age ten. Finally, child depressive symptoms
were positively correlated with each covariate included in
the main analysis except for a negative correlation with
cognitive abilities.

Balance of Socio-Demographic Characteristics
Obtained with Propensity Score Weighting

Significant differences in children’s, parents’ and family
characteristics were observed among children in our
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Table 2 Correlation matrix between study variables

Variables 1 2 3 4 5 6 7 8

1. Maternal depression at 2-month post-partum -

2. Paternal depression at 2-month post-partum 0.25 -

3. Family adversity 0.38 0.23 -

4. Child’s behavioral dysregulation problems 0.24 0.09 0.21 -

5. Child-reported peer victimization at 8 years old 0.06 0.02 (ns) 0.09 0.10 -

6. Child-reported bullying perpetration behaviors at 8 years old 0.01 (ns) 0.02 (ns) 0.06 0.08 0.42 -

7. Child cognitive abilities —0.05 —0.02 ns) —-0.16 —-0.09 -0.09 —0.04 -

8. Child-reported depressive symptoms at 10 years old 0.09 0.06 0.13 0.13 0.24 0.17 —-0.13 -
9. Child-reported peer victimization at 10 years old 0.05 0.05 0.10 0.09 0.33 020 —-0.10 044

All the bivariate associations were significant to p <0.05 except for the associations between maternal depression in early childhood and child-
reported bullying behaviors in middle childhood as well as the associations between paternal depression and child-reported peer-victimization,
bullying behaviors and child cognitive abilities. The following variables were assessed in early childhood: maternal depression, paternal
depression, exposure to family adversity, child’s behavioral dysregulations problems; in middle childhood: child-reported peer victimization and
bullying behaviors, cognitive abilities; in late childhood: child reported depressive symptoms

Mediational pathways from mothers to children’s depressive symptoms via peer victimization.

Child-reported
victimization

B=0.04, p<0.001 B=0.07, p<0.001

Maternal depressive Child depressive
symptoms e e mmm = B7004p=0013 - symptoms

Fig. 2 Mediational pathways from mothers to children’s depressive is weighted with the populational representativeness score and adjus-
symptoms via peer victimization. The full black lines represent the ted with the set of covariates for the main analysis: children’s sex,
associations between study variables. The dashed black line represents family adversity in early childhood, children’s behavioral dysregula-
the mediation total effect. The dashed gray lined represents the indirect tion in early childhood, and children’s cognitive abilities, bullying
effect between mothers’ and children’s depressive symptoms via peer behaviors in middle childhood and peer victimization reported at 10
victimization experiences (i.e., indirect effect). The mediational model years old.

analytical sample and the original ALSPAC sample (see  childcare (part- or full-time) was maternal employment at
Table S1 in Supplementary Material). We also found dif-  eight months post-partum.

ferences in socio-demographic characteristics between

children following different trajectories of childcare inten-  Does Peer Victimization Mediate the Association
sity (see Table S2). These characteristics were thus included ~ Between Mother’s and Child’s Depressive

in the computation of the two PSW scores, one for popu-  Symptoms?

lational representativeness and one for social selection into

childcare services. As shown, in the standardized mean We fitted a mediational model where maternal depressive
difference plots in supplementary material (see Fig. S1 for =~ symptoms during early childhood were associated with
population representativeness and S2 for social selection  children’s peer victimization in middle childhood (B = 0.04,
into childcare), PSW significantly reduced standardized  p<0.001, R*=0.18), and children’s depressive symptoms
mean differences for every socio-demographic character-  in late childhood (B=0.04, p=0.021, R*=0.20). Peer
istic between children in our analytical sample and the  victimization experiences were also associated with chil-
original ALSPAC sample, and between children following  dren’s depressive symptoms (B =0.07, p<0.001). When
distinct childcare trajectories, thus increasing their com-  investigating the mediational effect of peer victimization,
parability. Of note, the most important characteristics dis-  we found a significant indirect effect (B =0.01, p =0.027;
tinguishing children in our analytical sample and the  see Fig. 2 and Table 3). The total effect between maternal
original ALSPAC study were maternal age and education  and child depressive symptoms remained significant after
level whereas the most distinguishing factor for attending  accounting for the indirect effect of peer victimization
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Table 3 Standardized regression coefficients of the mediation model
from maternal depression to child depression via peer victimization
experiences

Peer victimization at 8 years old B p value
Maternal depression 0.04  0.008
Paternal depression 0.01 0.765
Exposure to adversity 0.01 0.400
Sex —0.06 <0.001
Socio-emotional problems at 4 years old 0.04 0.009
Cognitive abilities at 8 years old —0.07 <0.001
Bullying perpetration 0.41 <0.001
Child depression at 10 years old B p value
Maternal depression 0.04 0.021
Paternal depression 0.02 0.148
Exposure to adversity 0.04 0.041
Sex 0.01 0.899
Socio-emotional problems at 4 years old 0.05 0.002
Cognitive abilities at 8 years old —0.07 <0.001
Bullying perpetration 0.05 0.023
Peer victimization at 8 years old 0.07 <0.001
Peer victimization at 10 years old 0.38 <0.001
Indirect effect:

Maternal depression -> peer victimization ->child ~ 0.01 0.027
depression

Total effect 0.04 0.013

B are standardized regression coefficients

(B=0.04, p=0.013). Additionally, we tested whether the
mediated associations varied according to child sex and did
not find a significant moderation (Chi-square difference =
3.95, df =3, p=0.273).

Does childcare attendance moderate the association
between maternal depressive symptoms and (a) peer
victimization experiences and (b) depressive symptoms in
late childhood?

We did not find a significant interaction between childcare
attendance and maternal depressive symptoms in early
childhood when predicting peer victimization at eight years
old (B maternal depression X childcare part-time = —0.01,
p=0.739; B maternal depression x childcare full-time =
—0.01, p=0.771). However, we found that part-time
childcare attendance attenuated the relation between
maternal depression in early childhood and children’s
depressive symptoms in late childhood (B maternal
depression x childcare part-time = —0.08, p =0.008). We
did not find this association for full-time childcare atten-
dance (B maternal depression x childcare full-time = —0.05,
p=0.197). Using stratified analyses, we found that the
associations between mothers and children’s depressive
symptoms were no longer significant for children attending

part-time (B = —0.10, p =0.072, R?>= 0.23), whereas this
association remained for children who attended low child-
care (B=0.06, p=0.002, R*= 0.20). The association
between maternal depression and children’s depressive
symptoms was not significant for children in full-time
childcare (B = 0.01, p =0.870, R*= 0.23). All standardized
regression coefficients are presented in Supplementary
Table S5.

Does Childcare Attendance Moderate the Mediated
Association Between Mother and Child Depressive
Symptomatology via Peer Victimization
Experiences?

We did not find a significant moderating effect of childcare
attendance on the association between maternal and child
depressive symptoms via peer victimization experiences.
More specifically, the strength of the indirect effects was
not significantly different between childcare trajectories
(low childcare, part-time childcare and full-time childcare;
all p,>0.800; see Table S4 in Supplementary Material).

Discussion

Using data from a population-based longitudinal study of
children followed up prospectively from pregnancy to 10
years, we found that children growing up with mothers who
reported higher levels of maternal depressive symptoms
during their offspring’s early childhood had higher levels of
depressive symptoms in late childhood, and that this asso-
ciation was partially explained by peer victimization
experiences. While the mediational pathway was not mod-
erated by childcare attendance, we found a significant
interaction between part-time childcare attendance and
maternal depression where part-time attendance was a
protective factor of the intergenerational transmission of
depressive symptoms from mothers to children. We found
an interaction similar in direction and strength between full-
time childcare attendance and maternal depression; how-
ever, this interaction did not reach statistical significance,
potentially due to the limited sample size of children in the
full-time childcare trajectories. In addition, when investi-
gating the main effect between exposure to maternal
depression and child depression according to childcare
trajectories (i.e., stratified analysis), we found no associa-
tion between maternal depression and child depression for
children who attended part- and full-time childcare—sug-
gesting a cancellation of risk—whereas there was a sig-
nificant association between mothers’ and children’s
depression symptoms for children who did not attend
group-based childcare. Our results are concordant with the
Integrative Model for the Transmission of Risk (Goodman
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& Gotlib, 1999) which posits deficits in affective, social,
and cognitive skills among children exposed to maternal
depression, increasing their vulnerabilities to psycho-
pathologies. Yet, our results also suggest that environmental
factors such as childcare attendance may buffer—or even
cancel—this developmental cascade.

Peer Victimization as a Mediating Factor Between
Mother and Child Depressive Symptoms

The role of peer victimization experiences has previously
been suggested to explain the association between post-
natal maternal depression and children’s depressive
symptoms (Coté et al., 2018). In our study, we were able to
replicate this finding using a shorter timeline between peer
victimization and the onset of depressive symptoms.
Admittedly, children exposed to high levels of maternal
depressive symptoms may experience additional challenges
within and outside their home environment (e.g., low level
of maternal sensitivity and warm parenting, neighborhood
violence (Bernard et al., 2018; Saitadze, 2022)). These
experiences may jeopardize the development of their socio-
emotional skills in parallel or jointly with peer victimiza-
tion (e.g., emotion recognition). Children’s difficulty to
recognize their own emotions has previously been asso-
ciated with higher levels of relational peer victimization
and internalized symptomatology among girls (Hamilton
et al., 2016).

From a developmental perspective, future studies
should also examine the dynamic and potentially reci-
procal patterns of associations between peer victimization
and mental health symptomatology. Chen et al. (2020)
recently found in a cross-sectional study that adolescents’
depressive symptoms partially explained the association
between maternal depression and adolescents’ peer victi-
mization experiences. As children enter the teenage years,
their depressive symptomatology may partly underlie the
association between mothers’ depression and adolescents’
peer victimization. Previously, Boivin et al. (2010) sug-
gested a dynamic relationship between children inter-
nalized and externalized symptomatology and peer
victimization experiences. During childhood, children
who are aggressive and disruptive are generally negatively
perceived by peers and are more likely to be excluded
from peer-directed play (Bierman et al., 2015) and peer
victimized, whereas children who display internalized
symptoms are not more frequently victimized by their
peers (Bierman et al., 2015). However, as children grow
older, internalizing behaviors such as anxiety and social
withdrawal become more salient and more negatively
perceived by peers who may target children with inter-
nalized behaviors more frequently (Boivin et al., 2010).
This potential shift across developmental periods between
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mental health symptomatology and peer victimization
experiences deserves further attention.

Protective Role of Childcare Attendance for Children
Exposed to Maternal Depressive Symptoms

In concordance with previous studies, we found some
evidence that childcare attendance could be a protective
factor for children exposed to higher levels of maternal
depressive symptoms regarding children’s later inter-
nalized symptoms (Charrois et al., 2020; Giles et al., 2011;
Herba et al., 2013; Lee et al., 2006; Paquin et al., 2020).
Similar to Lee et al. (2006) and Giles et al. (2011), we
found that part-time childcare attendance was a protective
exposure for children exposed to maternal depression.
Comparatively to Giles et al. (2011), we did not find that
full-time childcare interacted with maternal depression.
This result is surprising given the sample size (N =255
children) of the full-time childcare group which would
allow for the detection of small effect sizes. Future studies
should examine whether the quality of childcare could be
confounding factor for children who spend extended per-
iods in childcare settings. Additionally, these studies
should explore complementary processes that could
potentially contribute to higher levels of depressive
symptomatology among children in full-time childcare,
such as the quality of childcare.

For children exposed to maternal depression, the time
away from home and exposure to the peer group as well as
caring adults might counteract (or buffer) the effect of
mother’s depressive symptoms on children’s social
development and well-being, further protecting them from
the onset of internalized symptoms. However, this pro-
tective role did not come into effect through a diminution
in peer victimization experiences. Future studies should
attempt to identify how childcare attendance modifies the
association between mothers and children’s depressive
symptoms, that is, the mechanisms underlying this asso-
ciation. For example, Herba et al. (2013) found that
children exposed to maternal depression who also atten-
ded childcare services had lower levels of social with-
drawal than those who remain under maternal care.
Notably, social withdrawal during early childhood was
indirectly associated with adolescent depressive symp-
toms in young adulthood through adolescents’ inter-
personal impairments (i.e., quality of peer interactions and
friendship) (Katz et al., 2011). Of note, Herba et al.
(2013) examined the moderating effect of the age of the
child at childcare entry as well as the type of childcare
attended. Finally, it is also possible that the association
between maternal depression and peer victimization
experiences could be mediated by other factors such as
parenting practices. A deeper examination of the first
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segment of the mediation model can inform the devel-
opment of preventive interventions in early childhood.

Lastly, another potential mechanism at play is the
improvement of maternal mental health during early child-
hood while her child attends childcare services. More spe-
cifically, during the time the child attends childcare,
mothers may have more time to focus on their mental and
physical health or prevent further increases in parental
stress. This limited time apart may help children and
mothers to preserve warmer and more sensitive interactions,
a known mediating factor between maternal depression and
positive child development (Elgar et al., 2007). To better
understand these reciprocal associations between childcare
attendance and mothers’ mental health and parenting prac-
tices, future studies are necessary and should rely on sta-
tistical models aiming to disentangle between and within-
person effects.

Strengths and Limitations

The strengths of this study include its large sample, the
long-term follow-up, the repeated measures of maternal and
paternal depressive symptoms during early childhood, and
the range of socio-demographic and child characteristics
that were included in the two propensity scores derived to
account for social selection into childcare services and
population representativeness. The population representa-
tiveness score adjusts for differential attrition which con-
tributes to increase the generalizability of the results to the
original population whereas the propensity score for social
selection into childcare allows to isolate the effect of
childcare attendance on the outcome investigated by
increasing the comparability of children following different
childcare trajectories beyond their potential confounders.
There are, however, a few limitations that may have
constrained the study findings. First, we did not have a
measure of maternal depression when the child was 10
years old, and thus could not control for the co-occurring
influence of maternal depression in the targeted associa-
tions. Though, in a previous study, Charrois et al. (2020)
investigated the association between maternal depression in
early childhood and internalized symptoms in early ado-
lescence and found that the association remained significant
even after controlling for concurrent maternal depression.
This result suggests that adding this control variable might
not have greatly changed the magnitude and direction of our
results. Second, we did not control for children’s inter-
nalized symptoms and peer victimization experiences dur-
ing early childhood, but we adjusted for children’s
behavioral dysregulation problems in early childhood using
the total difficulty score of the SDQ (Goodman, 1997),
which may have captured such individual differences.
Third, we did not have the information to consider sibling

bullying which could also occurs among children exposed
to maternal depression and increase their risk of developing
depressive symptoms. Unfortunately, sibling bullying was
collected in the ALSPAC study after child’s depressive
symptoms. Finally, we did not have a measure of childcare
quality which prevented us to examine how this indicator
may further modify the associations uncovered in the pre-
sent study. Disentangling the effect of childcare quality
versus quantity has important clinical and political impli-
cations (Belsky, 2006).

Implications

Childcare attendance did not modify the association
between exposure to maternal depression in early childhood
and peer victimization in middle childhood, yet part-time
childcare attendance modified the direct association
between mothers and children’s depression. Universal
childcare access with flexible attendance policies (i.e.,
allowing part-time care) could be a promising public health
initiative as it would allow reaching mothers who are going
back to work gradually and who have more limited income
to register their children in group-based childcare. This
childcare policy could increase the social support system of
mothers struggling with depression through new relation-
ships with parents, childcare providers, and peers (Johnson
& Padilla, 2019; McCartney et al., 2007). Finally, as peer
victimization partly explained the association between
depressive symptomatology in mothers and children,
pediatricians, as well as other health and education stake-
holders who are in close contact with mothers and children,
may want to monitor children’s peer victimization experi-
ences, especially in the context of prior exposure to
maternal depression. Psychological support to rapidly
reduce peer victimization may represents a promising
strategy to prevent the onset, persistence, or aggravation of
children’s depressive symptoms.
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