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ABSTRACT

Maternal psychological distress may have adverse effects on child socioemotional development. However, supportive social net-
works and participation in out-of-home childcare may serve as key protective factors and promote positive developmental out-
comes. This study investigated whether maternal cumulative psychological distress is associated with children's (n = 528) social
competence at the age of Syears (M =5.02, SD =0.08) in Finland. Latent profile analyses (LPA) were conducted to identify latent
classes of maternal cumulative symptoms of depression, anxiety, and parenting stress. Associations between these profiles and
children's prosocial and antisocial behavior were examined. Additionally, the moderating effects of the child's age at entry into
Early Childhood Education and Care (ECEC) and maternal supportive social networks were analyzed. The results showed that
chronically high maternal psychological distress was subsequently associated with child's higher impulsivity, higher disruptive-
ness, and lower empathy. We found no evidence of early ECEC attendance or mother's social networks as moderators between
maternal symptoms and child's behavior. Nevertheless, mother's supportive social networks were beneficial for all children and
associated with child's higher empathy and cooperation skills. These findings underscore the need for early identification of
maternal psychological distress symptoms. Moreover, social networks may serve as valuable resources for families with young
children and support child development, even though they did not buffer the effects of maternal distress.

1 | Introduction indicating that maternal psychological distress, such as parent-

ing stress and depressive and anxiety symptoms, can compro-
Family environment is the primary social and emotional context mise children’s socioemotional development and is associated
for young children. Parental well-being plays a crucial role in ~ with adverse child outcomes (Glasheen et al. 2010; Goodman
shaping parenting behavior, parent-child interactions, and child et al. 2011; Ostberg and Hagekull 2013). A recent review by
development (Goodman et al. 2011). There is strong evidence Morales et al. (2023) indicated that chronic and persistent
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Summary

« Chronically high maternal psychological distress was
associated with a child's higher impulsivity, higher
disruptiveness, and lower empathy at the age of
Syears.

Early start in ECEC or mother's social networks did
not buffer the effects of maternal distress symptoms
on child socioemotional outcomes.

Maternal supportive social networks were beneficial
for all children and associated with a child's higher
empathy and better cooperation skills.

Social networks constitute significant resources for
families with young children, particularly when par-
ents' own resources are limited.

It is important to foster cooperative infrastructure, al-
leviate loneliness, and support diverse social networks
for families with young children.

maternal symptoms, in particular, have the most significant im-
pact on child development and should be targeted with support-
ive interventions. Given the high prevalence estimates, ranging
from 10% to 40% of various maternal distress symptoms during
postnatal years (Field 2018; O'Hara and McCabe 2013), it is es-
sential to explore how these symptoms co-occur, accumulate,
and influence children's developmental outcomes.

The present study explored cumulative profiles of maternal
self-reported anxiety and depressive symptoms and parenting
stress. Although these symptoms have somewhat distinct pre-
sentations and backgrounds, they may co-occur and accumu-
late, potentially exerting an even more detrimental effect on
child development. Previous research has consistently demon-
strated comorbidity between various types of psychological dis-
tress symptoms (Falah-Hassani et al. 2017; Kerstis et al. 2016).
The systematic review and meta-analysis of Falah-Hassani
et al. (2017) showed that maternal depressive and anxiety symp-
toms co-occurred both during pregnancy and postnatal periods.
Also, parents experiencing depressive symptoms tend to report
higher levels of parenting stress compared to those without such
symptoms. This suggests that various forms of psychological
distress often overlap among parents (Kerstis et al. 2016; Lim
and Shim 2021).

Typical symptoms of anxiety include constant worry, restless-
ness, and difficulties in concentrating and sleeping (Vanin 2008;
Derogatis et al. 1973). Depression, in turn, may present as sad-
ness, feelings of hopelessness, and loss of interest and pleasure
(Zimmerman et al. 2018; Cox et al. 1987). Parenting stress is a
specific form of stress arising from the high demands and lim-
ited resources associated with parenting. It may result from
non-optimal family functioning, lack of social support, care-
giving challenges, child behavioral problems, health issues, or
relationship difficulties (Louie et al. 2017; Ostberg et al. 1997).
Psychological distress symptoms typically have adverse effects
on quality of life, family functioning, and parenting behavior
(Hohls et al. 2021; Dong et al. 2022; Jones et al. 2021). Despite
the reported similarities in the effects of depression, anxiety,
and parenting stress on child socioemotional development, prior

research suggests that these symptoms may also have somewhat
different impacts on caregiving behavior and child outcomes.
Maternal anxiety symptoms have been associated with higher
levels of maternal intrusiveness (Hakanen et al. 2019), overpro-
tective parenting (Jones et al. 2021), and lower levels of warmth
and involvement (Seymour et al. 2015). Maternal depressive
symptoms, in turn, have been linked to reduced sensitivity
(Feldman et al. 2009), increased irritability and hostility toward
the child, as well as less positive interaction and play (Lovejoy
et al. 2000). Parenting stress may lead to harsher, more negative,
and less stimulating interactions with a child (Liu et al. 2020).

Because parental psychological distress symptoms may have
different forms and diverse effects, it is important to examine
how these symptoms co-occur and accumulate among parents.
The most concerning condition is characterized by the overlap-
ping effects of chronic and multiple types of symptoms on chil-
dren's socioemotional development.

1.1 | The Development of Social Competence in
Early Childhood

Socioemotional development is a broad concept that encom-
passes social competence, including the aspects of both prosocial
and antisocial behavior. Social competence undergoes rapid de-
velopment beginning in toddlerhood and continuing throughout
childhood (Santos et al. 2014). Previous research has shown that
both individual child characteristics and environmental factors,
as well as the interaction between them, shape the development
of social competence (Behrendt et al. 2020). In the present study,
social competence is examined through both prosocial and an-
tisocial aspects of children's social behavior. Prosocial behavior
refers to socially desirable actions, such as helping, sharing,
and comforting, and is composed of the dimensions of cooper-
ation skills and empathy (Eisenberg and Spinrad 2014; Junttila
et al. 2006). These actions are valued by society and are actively
encouraged in children. Prosocial behaviors, such as cooper-
ating and participating in group activities, contribute to peer
acceptance and support learning and academic achievements
(Kochenderfer-Ladd and Ladd 2019). In contrast, difficulties in
prosocial behavior may present as antisocial behavior, including
impulsive or disruptive actions. Antisocial behavior is associ-
ated with negative social outcomes; it may be either intentional
or unintentional and can be directed toward others or oneself.
To be socially competent, a child typically behaves strongly on
the dimension of prosocial behavior and low on the dimension
of antisocial behavior (Junttila et al. 2006).

1.2 | The Role of Environmental Protective
Factors in Supporting the Development of Social
Competence

In addition to risk factors, it is important to consider envi-
ronmental protective factors that support the development of
social competence. In this study, we aimed to identify environ-
mental factors that may directly or indirectly support parent-
ing and promote the development of child social competence.
Bronfenbrenner's (1979) ecological systems theory provides a
structured framework for examining how various environmental
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factors contribute to a child's development. Microsystem refers
to a child's closest relationships with caregivers in a family con-
text and in out-of-home childcare settings, while mesosystem
refers to communication between these early childhood envi-
ronmental settings. Exosystem, in turn, encompasses a wider
social network such as neighbors, friends, and community. The
development is also a result of continuous and bidirectional in-
teraction between a child and the rearing environment. A child's
individual characteristics influence how the environment re-
sponds to the child's initials and vice versa (Sameroff 2009).
Previous research suggests that emotional problems, in partic-
ular, may show bidirectional associations between parents and
their children, whereby each influences the other's behavior and
emotions (Verhagen et al. 2026; Lowthian et al. 2023). However,
the present study was not able to examine such bidirectional
processes, and it focused solely on maternal influences on child
socioemotional development.

Family environment in the microsystem level is the primary
rearing environment for the youngest children. Later, Early
Childhood Education and Care (ECEC) plays an important role
for most children in industrialized societies (OECD 2024) and
may serve as a protective factor when there are risks present
within the family (Berry et al. 2016). In particular, when paren-
tal distress or a chaotic home environment is present, participa-
tion in ECEC may play an important buffering role against these
adverse family conditions (Charrois et al. 2017). In such settings,
children may benefit from sensitive interaction with teachers
and enhanced support for social and emotional development,
especially when parenting resources at home are limited (Berry
et al. 2016). Positive communication and collaboration between
parents and teachers in ECEC may facilitate a supportive envi-
ronment for a child and improve parental resources.

Nonetheless, for ECEC to effectively fulfill this protective role,
sufficient resources are required, and early childhood educators
must be appropriately trained and competent to support children
from diverse backgrounds with varying needs. However, it is im-
portant to note that while ECEC may alleviate disadvantages,
it may also contribute to cumulative risk if the quality of care
is insufficient. Recent findings by Parkes et al. (2021) suggest
that children facing multiple adversities, such as poor maternal
mental health and economic hardship, benefit less from ECEC
compared to children with fewer environmental risks. In con-
trast, most studies conducted in Nordic countries have reported
positive associations between ECEC attendance and children's
developmental outcomes (Esping-Andersen et al. 2012; Wahler
et al. 2017). High-quality ECEC serves as a valuable learning
environment for preparing children to achieve social and emo-
tional competencies that are essential for both peer relationships
and academic success.

Additionally, in Finland, where the present study was con-
ducted, special support within ECEC is provided for children
with developmental deficits or multiple risk factors in their
home environment (Aikés et al. 2023). Finnish ECEC is highly
regulated by the National Agency for Education, resulting in a
more consistent quality of formal ECEC compared to many other
countries (Kulic et al. 2017). Regulations cover group sizes, staff-
to-child ratios, and teacher qualifications (Minedu 2025). Given
this structured and supportive system, participation in ECEC

should be considered a potential protective factor when exam-
ining the effects of parental psychological distress on children's
developmental outcomes.

Another important protective factor in child development is the
social networks of the family. These factors in the exosystem-
level may have indirect influences on child development.
Beneficial social networks refer to connections with friends,
relatives, and neighbors, as well as the support received in
caring for the child (Ostberg et al. 1997). Recent findings by
Neitola et al. (2023) highlight the significant role of parental
social networks in children's peer relationships. Specifically,
mothers' social networks were positively associated with the
size of children's own social networks and the number of
friends the child had. Moreover, children’s peer networks and
number of social connections appear to show some stability
across childhood (Neitola et al. 2023). Social networks and
support are particularly important when parents experience
high levels of parenting stress (Hong and Liu 2021). Elevated
parenting stress, especially in combination with other stress-
ors, has been linked to less appropriate parenting practices
and increased parent-child conflicts. However, social support
can buffer these effects, promoting more positive parenting
behaviors (Liu et al. 2020). Previous research has also shown
that the association between parenting stress and depressive
symptoms is weaker among mothers with stronger social net-
works and resources, highlighting the protective role of social
support for parental mental health (Nagy et al. 2022). Hence,
social contacts and support can enhance parental well-being,
foster more sensitive caregiving, and positively influence child
development.

Given that many different global and societal factors currently
impose stress on families and may have adverse effects on pa-
rental mental health, it is crucial to investigate environmental
protective factors that promote effective parenting and foster
child socioemotional development.

Working in this context, the specific research questions (RQs) of
the present study were as follows:

RQ1. To investigate whether maternal cumulative
psychological distress, including parenting stress and
depressive and anxiety symptoms (from 3 months to
4years of age), is associated with prosocial behavior,
such as cooperation skills and empathy, and antisocial
behavior, such as disruptiveness and impulsivity, at
the child age of 5years.

RQ2. To analyze the associations between the age at
which the child entered ECEC, the mother's social
networks, and the child's prosocial and antisocial
behavior at the age of 5years.

RQ3. To examine whether maternal social networks
and the age at which the child entered ECEC
moderate the potential associations between
maternal psychological distress and child prosocial
and antisocial behavior at the age of 5years.
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2 | Materials and Methods
2.1 | Participants and Procedure

The participants were drawn from the FinnBrain Birth
Cohort Study (N=3808), which is a large multidisciplinary
population-based longitudinal cohort study that was launched
in 2010 in Finland. The aim of the FinnBrain is to study pre-
natal and early-life stress and its associations with child de-
velopment and later health (Karlsson et al. 2018). The birth
cohort study consists of many sub-studies including different
study visits that cover various aspects of child development.
The families in the present study (n=>532) participated in
the Child Development and Parental Functioning Lab study
visit, which consisted of different psychological tests and as-
sessments. A total of 63.5% of the participants belonged to the
“Focus Cohort” that consisted of children exposed to high ver-
sus low levels of prenatal maternal distress, but the popula-
tion was also enriched by other actively participating families.
Mothers completed the Multisource Assessment of Children's
Social Competence (MASCS) questionnaire on their child's
social competence at the age of Syears and questionnaires on
their parenting stress and depressive and anxiety symptoms
at different age points along with the cohort data collection,
from the age of 3months to 4years. The MASCS score was
missing for four participants; therefore, the final number of
participants in the current study was 528. All study partici-
pants gave their written informed consent, and parents gave
consent on behalf of their children.

2.2 | Measures

Parenting stress was measured by the maternal report of the
Swedish Parenthood Stress Questionnaire (SPSQ) (Ostberg
et al. 1997; Ostberg and Hagekull 2013) at the child's ages of 3
and 12months. The SPSQ consists of 34 questions that are scored
on a 5-point Likert-type scale. The SPSQ has a Total Parenting
Stress Scale and five subscales: Incompetence, Role Restriction,
Social Isolation, Spouse Relationship Problem, and Health
Problems. Only the Total Parenting Stress Scale was used in the
present study (¢ =0.89-0.90).

Mothers' depressive symptoms were measured by the maternal
report of the Edinburgh Postnatal Depression Scale (EPDS) (Cox
et al. 1987) at the child's ages of 3, 6, and 12months and 2 and
4years. The EPDS consists of 10 items that are scored from 0
to 3, and higher total scores indicate higher levels of depression
(2¢=0.82-0.86). Mothers' anxiety symptoms were measured
using the Symptom Checklist-90 (SCL-90) (Derogatis et al. 1973)
at the child's ages of 3 and 6 months, and 2 and 4 years. The ques-
tionnaire has 10 items scored from 0 to 5, with higher scores
reflecting higher levels of anxiety symptoms (¢ =0.80-0.88).

Child social competence was evaluated at the age of 5years using
the maternal report of the Multisource Assessment of Children's
Social Competence (MASCS), which has been validated in the
Finnish context (Junttila et al. 2006). The MASCS measures a
child's behavior in different social contexts and has 15 items that
are scored on four options ranging from “never” to “very often.”
The MASCS has two main dimensions: prosocial (@ =0.84) and

antisocial (@ =0.82) aspects of social behavior. These main di-
mensions are further divided into four sub-dimensions: coop-
erating skills (@=0.79) and empathy (¢=0.74) (forming the
prosocial dimension) and impulsivity (@ =0.84) and disruptive-
ness (¢ =0.80) (forming the antisocial dimension).

Mothers' social networks and received support were measured
using the self-constructed questions that were based on the
previous literature of supportive social networks (e.g., Kalland
et al. 2022). Five questions measured how often the mother has
the opportunity to meet her friends and relatives and neighbors
and receive help for childcare from child's grandparents and
the other parent (Table 2). The score has five options ranging
from “not at all” ... to “very often,” and these questions were
measured at the child's ages of 3 and 12months and 4years.
The 4-year data were primarily used in the statistical analysis.
Because the different measurement points were correlated (r
0.33-0.69), the missing values in the 4-year measurement were
replaced with 12-month and 3-month measurements.

Information on the child's age when entering ECEC was col-
lected from the FinnBrain Cohort Study questionnaires at
12months and 2years of age and later by personal contacts by
the research nurses. Maternal level of education was obtained
from the birth cohort questionnaires, and children’s non-verbal
cognitive ability (performance intelligence; PIQ) was assessed
using the Wechsler Preschool and Primary Scale of Intelligence-
Third Edition (Wechsler 1991) during the study visit. The PIQ
and maternal education were controlled for in the statistical
analysis because earlier research has shown that maternal ed-
ucation (Huang et al. 2022) and children's non-verbal cognitive
ability (Tong et al. 2010) may be associated with children's socio-
emotional development.

2.3 | Data Analyses

The latent profile analyses (LPA) were performed using Mplus
software version 6 (Muthén and Muthén 2010). First, a longitudi-
nal confirmatory factor analysis was conducted to analyze the va-
lidity and stability of the SPSQ, EPDS, and SCL-90 scores across
the measurement points. The fit indices estimated a good fit for
each measure: EPDS y?=14.850 (df=5); CFI=0.96; TLI=0.91;
RMSEA=0.07, 90% CI [0.03, 0.12]; SRMR=0.04; SCL-90
7*=1.303 (df=2); CFI=1.0; TLI=1.0; RMSEA=0.00, 90% CI
[0.00, 0.10]; SRMR=0.01; SPSQ »2=20.89 (df=1); CFI=0.95;
TLI=0.96; RMSEA =0.06, 90% CI [0.02, 0.11]; SRMR =0.05.

The aim was to examine mothers' experiences of parenting
stress, anxiety, and depressive symptoms as a cumulative ex-
perience, specifically, the combined levels of these symptoms
across multiple measurement points. Consequently, cumulative
latent variables were constructed from the above-mentioned
variables measured at different time points. Accordingly, cumu-
lative latent variables were modeled based on (1) the SPSQ at 3
and 12months of age, (2) the EPDS at 3, 6, 12, 24, and 48 months
of age, and (3) the SCL-90 at 3, 6, 24, and 48 months of age
(Figure 1).

Finally, a latent profile analysis (LPA) was used to identify the
possible latent classes of cumulative maternal distress. We fitted

4
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LPA models with increasing numbers of groups to the data, and
used log-likelihood, the Akaike information criterion (AIC), the
Bayesian information criterion (BIC), and Vuong-Lo-Mendell-
Rubin likelihood ratio tests to compare the models with dif-
ferent consecutive numbers of profiles. Smaller AIC and BIC
estimates indicated a better model fit (Geiser 2013), and an en-
tropy value above 0.80 indicated the distinctness and reliability
of the latent classes (Rost 2006). Moreover, a significant p-value
(<0.05) in the Vuong-Lo-Mendell-Rubin likelihood ratio test
indicated that the model fitted the data better than a model
with one fewer group (Nylund et al. 2007). We also acknowl-
edged latent class size, interpretability, and theoretical justifi-
cation when choosing between the models (Muthén 2003). The
LPA model fit statistics are presented in Table 1. Based on fit
indices and theoretical interpretation, a two-class solution was
selected for further analyses. In the three-class solution, one of
the classes was quite small (only 8% of parents) and the Entropy
value dropped after the two-class solution. Also, the Vuong-
Lo-Mendell Test guided us to choose either a two or four class

solution. However, for the four-class solution, the Entropy value
was smaller than for the two class solution and two classes had
less than 10% of mothers. The estimated mean scores for the
two class solution were 4.42 for EPDS; 5.52 for SCL-90; and 0.51
for SPSQ.

2.4 | Associations Between LPA Classes
and MASCS Measures and Interaction Analyses

The further analyses were performed using R, version 4.2.2.
The libraries utilized were ggplot2 (Wickham 2016) and boot
(Davison et al. 2003). p-values (two-tailed) less than 0.05 were
considered to indicate statistical significance. The beta coef-
ficients (b) and 95% confidence intervals (CI) were calculated.
The distribution of the model's residuals was skewed, so bias-
corrected and accelerated (BCa) (Efron 1987) 95% bootstrap con-
fidence intervals were also calculated (based on 5000 bootstrap
samples) for the regression parameters.

EPDS
3mo SCL-90
3mo
EPDS
émo SCL-90 spsq
6mo 3mo
Cumulative _ Cumulative Cumulative
EPDS EPDS SCL-90 SPsQ
12mo SCL-90
2y
SPSQ
EPDS 12mo
2y
SCL-90
4y
EPDS
4y
FIGURE1 | Cumulative latent variables and factor loadings of EPDS, SCL-90, and SPSQ measures.
TABLE1 | Statistics for LPA model fit.
Average latent Vuong-Lo-
PSE Log class posterior Mendell
model likelihood AIC BIC Class proportions Entropy probabilities Test
1 Class —2827.61 5667.22  5692.88 1.00 1.0 1.0 n/a
2 Class —2528.93 5667.22  5120.63 0.87/0.13 0.95 0.99/0.96 <0.00001
3 Class —2415.32 4858.63 4918.50 0.29/0.63/0.08 0.86 0.90/0.95/0.96 0.22
4 Class —2343.41 4722.83  4799.81 0.58/0.03/0.29/0.09 0.88 0.94/0.99/0.90/0.94 0.0003
5 Class —2322.17 4688.34  4782.42  0.57/0.07/0.29/0.04/0.03 0.90 0.95/0.91/0.89/0.95/0.98 0.21

Abbreviations: AIC = Akaike information criterion, BIC = Bayesian information criterion.
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TABLE 2 | Descriptive statistics of the participants and study variables.

Sample N
Child age (years), mean (SD)
Child sex (girls), N (%)
Age at the time child entered ECEC, mean (SD)?
9-24months, N
25months or older, N
MASCS measures, mean (SD)
Prosocial behavior
Cooperation skills
Empathy
Antisocial behavior
Impulsivity
Disruptiveness
Performance intelligence (PIQ), mean (SD), interquartile range®
Maternal characteristics when the child was 5years old
Age (years), mean (SD)®
Satisfaction to income (Scale 0-15)°
Employment status, N (%)°
Working full-time
Working part-time
Unemployed
Stay-at-home parent
Studying
Other
Maternal education, N (%)°
High school/vocational education
Applied university
University degree
Mother's social networks, mean (SD)¢
Connections to friends and relatives
Support received from child's grandparents
Help received for childcare when needed
Cooperation with neighbors

Taking care of the child together with child's other parent

528
5.02(0.08)
233 (44.1%)
30 (16.1)
224
231

26.2(3.1)

16.3(2.2)

9.9(1.3)

13.9(3.1)

6.7 (1.8)

7.2(1.9)
102.35 (16.24) 91-112

36.6 (4.26)
10.0 (3.24)

293 (65.1)
54 (12.0)
12 (2.7)

51(11.3)
20 (4.4)

20 (4.4)

127 (24.8%)
147 (28.7%)
239 (46.6%)

4.03(0.9)
3.76 (1.2)
4.02(1.1)
2.86 (1.2)
3.95(1.1)

ap =455,
bp=526.
°n=449-513.
dp=512-513.

First, the associations between LPA classes and MASCS sub-
scales were examined using the following linear models:

(A) MASCS subscale~intercept + LPA class+ PIQ + education,
where the dependent variable is one of the MASCS subscales,

LPA class is a binary variable, PIQ is a continuous variable, and
mother's education is a categorical variable.

Second, the associations between age at which child entered
ECEC and MASCS scores were examined using a linear model:
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FIGURE 2 | The latent profiles of cumulative maternal psychological distress from 3 months to 4years postpartum were defined as symptoms of

anxiety, depression, and parenting stress.

(B) MASCS subscale~intercept+age at which child entered
ECEC + PIQ + education, where the age at which the child en-
tered ECEC was treated as a continuous variable.

The interaction between age at which child entered ECEC and
the LPA class was added to Model B to explore any moderation
effects if the LPA class showed statistical significance in its as-
sociation with MASCS in Model A.

Third, the associations between mothers' social networks and
MASCS were examined using a linear model:

(C) MASCS subscale~intercept+social network sub-
scale + PIQ + education, where the social networks are one of
the five subscales (Table 2). Interactions between social network
subscales and LPA class were added to Model C to examine the
moderation effect if the LPA class showed statistical significance
in its association with MASCS in Model A.

3 | Results

Table 2 describes the characteristics of the participants. All the
participants were Finnish and maternal origin and native lan-
guage were primarily Finnish.

3.1 | Latent Profiles of Maternal Symptoms
and Child Socioemotional Outcomes (RQ1)

1. The LPA identified two latent profile groups related to
maternal cumulative psychological distress. Most of the
mothers (n=464) belonged to the group with cumula-
tively low anxiety, low depression, and rather low par-
enting stress symptoms. A smaller number of mothers
(n=68) belonged to the group with high cumulative anx-
iety and high depression but rather low parenting stress
symptoms (Figure 2).

2. Higher maternal symptoms associated with child's higher
impulsivity and higher disruptiveness, together forming an
antisocial dimension of social competence. Higher mater-
nal symptoms were also associated with lower empathy,
which is part of the prosocial dimension of social compe-
tence (Figure 3; Table 3).

3.2 | Associations Between ECEC Participation,
Mothers' Social Networks and Child Socioemotional
Outcomes (RQ2)

3. The results also indicated that the younger the child en-
tered ECEC, the more disruptive (b=-0.003, BCa CI
[-0.005 to —0.0004], p=0.024) and antisocial behavior
(b=-0.002, BCa CI [-0.003 to —0.0001], p=0.039) moth-
ers reported at the child age of 5years (Figure 4). The cur-
rent results also showed that mothers' social networks were
associated with children's higher empathy and cooperation
skills. In particular, mothers’ connection with friends and
relatives (b=0.07, BCa CI [0.03-0.11], p<0.001) and help
with childcare when needed (b=0.04, BCa CI [0.01-0.07],
p=0.015) were associated with children's higher empathy.
Moreover, mothers' connections with friends and relatives
(b=0.6, BCa CI [0.02-0.09], p<0.001) and cooperation
with neighbors (b=0.02, BCa CI [0.01-0.04], p=0.022)
were associated with children's higher cooperation skills
(Figure 5).

3.3 | Moderating Role of ECEC Participation
and Maternal Social Networks (RQ3)

4. We found no evidence for age at the time the child entered
ECEC or the mother's social networks as moderators of the
association between maternal symptoms and the child's
prosocial or antisocial behavior (Table 4).

4 | Discussion

The aim of the present study was to investigate whether ma-
ternal cumulative psychological distress, including parent-
ing stress, maternal anxiety, and depressive symptoms, from
3months to 4years postpartum was associated with a child's
subsequent prosocial and antisocial behavior at the age of
4years. In this study, we were able to investigate whether dif-
ferent maternal psychological distress symptoms co-occur and
accumulate during the postnatal period. Chronic and multiple
types of maternal symptoms may have the most detrimental im-
pact on child development. We further investigated whether a
mother's social networks and the age at which a child entered
ECEC were directly associated with the child's prosocial and
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FIGURE3 | Associations between maternal psychological distress symptoms and children's cooperating skills and empathy (prosocial behavior)
and between impulsivity and disruptiveness (antisocial behavior) (*statistically significant associations).

antisocial behavior, and whether these factors moderated the
associations between maternal psychological distress and chil-
dren's behavioral outcomes. This study is important because it
enhances our understanding of the risk and protective factors
associated with a child's development. We focused not only on
maternal well-being but also on less frequently studied factors,
such as maternal social networks and ECEC environments,
and their potential protective role in children's socioemotional
development.

The latent profile analysis identified two separable groups
of maternal cumulative distress symptoms from 3 months to
4years of age. Most of the mothers did not report any prob-
lems with their well-being; hence, they belonged to the group
with low anxiety and low depressive symptoms and rather
low parenting stress. However, a smaller number of the
mothers belonged to the group with chronically high anxiety
and high depressive symptoms during the follow-up period.
Surprisingly, the level of parenting stress symptoms remained
rather low in this group.

Maternal cumulative psychological distress was associated with
higher impulsivity, higher disruptiveness, and lower empathy in
children at the age of 5years. This finding is in line with ear-
lier research suggesting that maternal psychological distress is
associated with adverse child outcomes (Behrendt et al. 2020;
Goodman et al. 2011). A recent study further showed that ma-
ternal pre- and postnatal depressive and anxiety symptoms
influence children's socioemotional competence and externaliz-
ing and internalizing problems from toddlerhood to preschool
years indicating long-term effects of maternal symptoms on
child outcomes (Korja et al. 2024). Maternal depressive and
anxiety symptoms have been shown to compromise the par-
ent—child relationship and have adverse effects on parenthood
(Liu et al. 2020). For instance, maternal depressive symptoms
may limit maternal sensitivity to children, thus affecting the
development of children's social skills (Feldman et al. 2009).

Additionally, mothers with postnatal anxiety symptoms have
reported lower parental self-efficacy, less affectionate interac-
tion, and less involvement with their child in everyday activities
(Seymour et al. 2015). A systematic review by Jones et al. (2021)
showed that mothers with a high level of anxiety more often
showed overprotective parenting, which may limit a child's
ability to cope with challenges. This finding is in line with the
previous findings of Hakanen et al. (2019), suggesting that gen-
eral anxiety symptoms are associated with higher maternal
intrusiveness.

Nevertheless, it is important to note that parent-child interaction
is bidirectional, and a child's characteristics also influence and
shape that interplay (Sameroff 2009). Some previous studies have
demonstrated bidirectional effects between maternal well-being
and child socioemotional development. For example, Lowthian
et al. (2023) reported that children's emotional difficulties at
age seven were predictive of subsequent increases in maternal
mental health problems. Furthermore, within the same study,
maternal distress symptoms were found to be associated with
later elevations in children's emotional problems, indicating a
bidirectional pattern of influence. Also, Verhagen et al. (2026)
found bidirectional associations between maternal emotion reg-
ulation difficulties and child socioemotional problems during
early childhood up to child age of 3years. Additionally, child
neuropsychiatric phenotypes, such as ADHD or autism spec-
trum symptoms, which are frequently intertwined with socio-
emotional difficulties, can increase parenting stress and further
exacerbate parental psychological distress (Allmann et al. 2022;
Roubinov et al. 2023).

In the present study, such bidirectional associations between
maternal psychological distress and children's socioemotional
problems could not be examined, as children's social and emo-
tional outcomes were assessed using different measures across
the follow-up periods. Consequently, the analyses focused on
social competence as measured by the MASCS at 5years, and
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TABLE 3 | Associations between LPA classes and MASCS scores.
Dependent variable b 95% CI P 95% BCa CI
Cooperation skills Intercept 0.082 —0.073 to 0.237 0.301 —0.066 to 0.236
LPA®? —0.072 —0.146 to 0.002 0.057 —0.154 to 0.007
PIQ¢ —0.001 —0.002 to 0.001 0.363 —0.002 to 0.001
Education (mid)® 0.041 —0.025 to 0.107 0.222 —0.028 to 0.106
Education (high)b —-0.007 —0.067 to 0.054 0.823 —0.071 to 0.054
Empathy Intercept 0.084 —0.118 t0 0.286 0.414 —0.114 to 0.286
LPA? -0.114 —0.211 to —0.017 0.021* —0.215 to —0.014
PIQ° —0.001 —0.002 to 0.001 0.578 —0.003 to 0.001
Education (mid)® 0.044 —0.042 t0 0.130 0.311 —0.044 t0 0.130
Education (high)® —0.025 —0.104 to 0.054 0.539 —0.110 to 0.055
Impulsivity Intercept —-0.011 —0.297 to 0.275 0.940 —0.276 t0 0.270
LPA®? 0.321 0.184 to 0.458 <0.001* 0.147 t0 0.486
PIQ¢ —0.0004 —0.003 to 0.002 0.785 —0.003 to 0.002
Education (mid)® -0.014 —0.136 to 0.108 0.821 —0.135t0 0.108
Education (high)® 0.004 —0.108 to 0.115 0.949 —0.109 to 0.111
Disruptiveness Intercept —-0.025 —0.255t0 0.206 0.834 —0.238 t0 0.207
LPA? 0.181 0.071 to 0.292 0.001* 0.044 to 0.325
PIQC —0.0002 —0.002 to 0.002 0.844 —0.002 to 0.002
Education (mid)® —0.007 —0.105 to 0.091 0.890 —0.103 to 0.093
Education (high)® 0.023 —0.067t0 0.112 0.622 —0.072 t0 0.113
Prosocial behavior (consisted of Intercept 0.022 —0.103 to 0.147 0.730 —0.103 t0 0.152
cooperation and empathy) LPA® ~0.013 ~0.072 t0 0.047 0.681 ~0.072 t0 0.044
PIQc —0.0001 —0.001 to 0.001 0.872 —0.001 to 0.001
Education (mid)® 0.016 —0.037 to 0.069 0.556 —0.036 to 0.069
Education (high)b —-0.023 —0.072 to 0.025 0.345 —0.075 to 0.024
Antisocial behavior (consisted of Intercept —0.017 —0.163 t0 0.128 0.813 —0.155t0 0.121
impulsivity and disruptiveness) LPA® 0.127 0.058 t0 0.197 <0.001*  0.040t00.217
PIQ¢ —0.0001 —0.002 to 0.001 0.848 —0.001 to 0.001
Education (mid)® —0.008 —0.069 to 0.054 0.807 —0.067 to 0.054
Education (high)b 0.016 —0.041 t0 0.073 0.577 —0.040 to 0.072

Note: * as a mark for statistically significant values.
2The reference level is low maternal symptoms.
YThe reference level is low.

“Performance intelligence (PIQ).

the longitudinal modeling of bidirectional effects using rec-
ommended methodological approaches (e.g., random-intercept
panel models, or cross-lagged panel models) was not possible.
Instead, the analyses addressed the one-way effects of long-term
maternal symptoms and their associations with subsequent
child developmental outcomes.

There are probably also other mechanisms that influence
children's socioemotional development. Earlier research has
shown that mothers who experience prenatal depression or

anxiety are at increased risk of having children with behav-
ioral difficulties. One possible mechanism involves the ma-
ternal hypothalamic-pituitary-adrenal (HPA) axis, which
produces elevated levels of cortisol and may therefore af-
fect children's brain development and regulatory capacity
(Madigan et al. 20138).

These findings highlight the importance of detecting mater-
nal depressive and anxiety symptoms as early as possible while
offering appropriate support to ensure the optimal rearing
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environment for a child. Further research should also consider
developmental trajectories and identify potential subgroups of
mothers whose symptoms may remain stable or change over
time as the child develops.

Earlier research has suggested that parents with depressive
symptoms also experience more parenting stress (Lim and
Shim 2021). However, in the present study, both groups iden-
tified in the LPA showed rather low parenting stress levels,
regardless of the amount of depressive and anxiety symptoms.
This discrepancy may be due to differing sources of depression
and parenting stress. Parenting stress specifically arises from
the demands of parenting and a lack of social support (Louie
et al. 2017; Ostberg et al. 1997). It is possible that the mothers
in our sample had access to resources that helped them manage
parenting stress, even if they experienced depressive or anxiety
symptoms. The study population was highly educated, which
may have contributed to their ability to seek and receive support
and to maintain social networks that are important for well-
being and coping.

Additionally, parenting stress in our study was measured rela-
tively early—at 3 and 12months of age—whereas it may increase
as children grow from infancy into toddlerhood and preschool age.

Connections to
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| Associations between mother's social networks and child's cooperation skills and empathy at the age of 5years.
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TABLE 4 | Interactions between mothers' social networks, age at the time child entered ECEC, and LPA classes (the main effects are presented

in Table 3).
Dependent variable Interaction term b 95% CI p 95% BCa CI
Empathy Soc 1°x LPA? 0.028 —0.075t0 0.131 0.595 —0.112 t0 0.072
Soc 2¢x LPA®? 0.005 —0.077 to 0.087 0.907 —0.077 to 0.062
Soc 34 x LPA? —0.059 —0.146 to 0.028 0.185 —0.060 to 0.095
Soc 4¢x LPA® -0.017 —0.106 to 0.072 0.705 —0.036 to 0.081
Soc 5fx LPA? 0.046 —0.046 to 0.138 0.325 —0.072 t0 0.074
Age in ECEC8X LPA? —0.001 —0.009 to 0.007 0.780 —0.008 to 0.006
Impulsivity Soc 1°x LPA® —0.098 —0.244 to 0.049 0.190 —0.038 t0 0.191
Soc 2°x LPA? 0.013 —0.103 t0 0.128 0.827 —0.079 t0 0.110
Soc 39x LPA? 0.027 —0.096 to 0.150 0.664 —0.112 to 0.087
Soc 4¢x LPA? —0.008 —0.133 t0 0.117 0.900 —0.099 to 0.061
Soc 5fx LPA? —-0.001 —0.131t0 0.128 0.987 —0.071 t0 0.122
Age in ECEC8X LPA? —0.006 —0.017 to 0.006 0.314 —0.021 to 0.009
Disruptiveness Soc 1’ X LPA® —0.057 —0.175 t0 0.062 0.348 —0.107 to 0.097
Soc 2¢x LPA® 0.004 —0.090 to 0.098 0.934 —0.072 t0 0.073
Soc 34 x LPA? 0.023 —0.076 to 0.123 0.644 —0.114 to 0.051
Soc 4¢x LPA® 0.032 —0.070 to 0.134 0.540 —0.068 to 0.062
Soc 5fx LPA? —0.008 —0.113 to 0.096 0.874 —0.022t0 0.136
Age in ECECEXLPA®? —-0.009 —0.019 to —0.0002 0.045 —0.019 to 0.001
Antisocial behavior Soc 1°x LPA® —-0.042 —0.117 to0 0.032 0.267 —0.055 to 0.069
Soc 2¢x LPA®? 0.006 —0.053 to 0.065 0.839 —0.045 t0 0.048
Soc 3¢x LPA? 0.022 —0.040 to 0.085 0.486 —0.070 to 0.032
Soc 4¢x LPA? 0.017 —0.047 to 0.082 0.594 —0.045 t0 0.038
Soc 5fx LPA®? —0.006 —0.072 to 0.060 0.863 —0.018 to 0.080
Age in ECEC8X LPA? —0.006 —0.011 to 0.0001 0.056 —0.012 to 0.001

aThe reference level is low maternal symptoms. All of the models included PIQ, mother's education, and the terms in the interactions (models b and c).

Connections to friends and relatives.

“Support received from the child's grandparents.

dHelp received for childcare when needed.

eCooperation with neighbors.

fTaking care of the child together with the child's other parent.
gAge at the time the child entered ECEC.

Previous research suggests that parental satisfaction tends to be
highest during pregnancy and the early years of the child's life,
then decreasing over time (Pollmann-Schult 2014). As children
grow, parents may encounter greater challenges and pressures.
Moreover, maternal depressive and anxiety symptoms may be
more stable over time than parenting stress. In the present study,
parenting stress was measured only during the first year of the
child's life, whereas depressive and anxiety symptoms were as-
sessed consecutively until the child reached age four.

We also examined the direct associations between mothers' so-
cial networks, the age at which the child entered ECEC, and the
child's prosocial and antisocial behavior. The results indicated
that mothers with richer social networks reported child's higher
empathy and cooperation skills, which are subscales of prosocial

behavior as measured by the MASCS. Specifically, mothers' con-
nections with friends and relatives, help with childcare when
needed, and cooperation with neighbors were positively associ-
ated with children's prosocial behavior. This finding aligns with
previous studies suggesting that a family's social networks may
form an important protective factor in a child’s development
(Hong and Liu 2021; Park and Lee 2022).

There are several mechanisms through which social networks
may facilitate children's social development. Social networks
and support may increase parental resources and lead to more
positive parenting practices, which likely have a direct effect on
a child's well-being and favorable development (Liu et al. 2020).
Moreover, family's contacts with other people shape children's
social environments by increasing opportunities to learn
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cooperation and social skills. In this way, parental networks
may also have an important direct effect on the number of chil-
dren's friendships and the frequency and quality of peer rela-
tions (Neitola et al. 2023).

Despite the positive associations between mothers' social net-
works and children's prosocial behavior, we found no moderation
effect of social networks on the association between maternal
psychological distress and children's antisocial behavior. This
was contrary to our hypothesis that social networks would pro-
tect children from the effects of maternal psychological distress
and would be particularly beneficial for those children experi-
encing adversity in their family environment. Previous research
suggests that social networks play an important role when there
is an added burden or parenting stress in the family (Hong and
Liu 2021; Park and Lee 2022). The lack of a moderation effect
may be due to our inability to evaluate how supportive mothers
perceived these social networks. It is also possible that we had
insufficient statistical power in this study. The number of moth-
ers with symptoms was relatively small, although it was con-
sistent with previous findings indicating that the prevalence of
postnatal depressive symptoms ranges from 13% to 19% (O'Hara
and McCabe 2013) and anxiety from 13% to 40% (Field 2018).

Nevertheless, it is important to highlight that these exosystem-
level social networks indirectly influenced children's experi-
ences and had positive effects on their prosocial development.
Relatives, friends, and neighbors appear to be valuable resources
for families with young children, and close cooperation with
them contributes positively to children's socioemotional devel-
opment (Nagy et al. 2022). Thus, based on our findings, it is
essential to promote social networks, find ways to reduce loneli-
ness among families with young children, and provide children
with opportunities to build cooperation and prosocial skills.

Finally, in contrast to our hypothesis, we found no moderating
effect of ECEC participation. An early start in ECEC did not
appear to protect children from the negative effects of mater-
nal long-term psychological distress. This result may be caused
from the methodological limitations in our study. We had infor-
mation only on the age at which children entered ECEC, but not
a comparison group of children who did not participate in ECEC
at all. Including such a comparison group of children could have
clarified whether ECEC participation would weaken the associ-
ations between maternal psychological distress symptoms and
child socioemotional problems. Based on previous research, we
expected that ECEC participation would be particularly bene-
ficial for children whose mothers had psychological distress
(Charrois et al. 2017).

Contrary to expectations, our results showed that the earlier
a child started in ECEC, the more disruptive behavior was re-
ported by mothers at age five. Previous research on this topic
has been somewhat contradictory, with both positive and neg-
ative effects of ECEC observed (NICHD 2003; Rey-Guerra
et al. 2023). Some studies have demonstrated positive out-
comes, such as improved learning abilities and social compe-
tence (Esping-Andersen et al. 2012; Wahler et al. 2017), as well
as a protective effect against maternal depressive symptoms
(Charrois et al. 2017). ECEC has also been found to be partic-
ularly beneficial for disadvantaged children and children from

lower socioeconomic backgrounds (Berry et al. 2016). However,
research also reports higher levels of externalizing and inter-
nalizing problems in children who began ECEC at earlier ages
compared to those with less ECEC experience (NICHD 2003). It
is important to note that the effectiveness and potential of ECEC
are highly influenced by the social policies of each country,
which guide families' decision-making (OECD 2024). Therefore,
comparisons between different countries can be challenging.

Based on our results, it is difficult to conclude why mothers re-
ported more behavioral problems at the age of Syears in chil-
dren who started ECEC at younger ages. The quality of ECEC
in Finland has been assessed as very high by both parents and
teachers (Heikka et al. 2021). Nevertheless, there may be some
differences between individual ECEC units, and we were unable
to collect quality measures from the childcare centers where the
children were participating. It is possible that large groups and
insufficient support from caregivers may contribute to disrup-
tive behavior in children (Burchinal et al. 2010).

Additionally, children's disruptive behavior at home could be a
normal reaction to long days in center-based ECEC without their
parents. An earlier study by Drugli et al. (2023) showed that par-
ents described toddlers as tired and clingy after childcare days,
particularly when starting ECEC for the first time. We did not have
reports on how many children participated part-time in ECEC.
Part-time care might be a better option for some of the youngest
children. However, most children in Finland spend 7 to 9h daily
in ECEC because most parents work full-time. Furthermore, we
did not have teachers' reports on children's behavior in ECEC. We
do not know whether these children exhibited disruptive behavior
in ECEC as well or only at home. More research is warranted to
determine how different types of childcare and their quality influ-
ence children’s development and well-being.

4.1 | Limitations and Future Directions

The present study has numerous strengths, such as its large sam-
ple size and longitudinal study design with multiple measures of
maternal depression, anxiety, and parenting stress symptoms.
However, there are also limitations that should be taken into
consideration. In this study, the maternal cumulative latent de-
pressive, anxiety, and parenting stress symptoms described the
mean values of the symptoms in the postnatal period until the
child reached the age of 4years. However, our analysis method
did not take into account which age of the child the mother had
highest or lowest symptoms. It is possible that there is a sensitive
period in child development in which maternal symptoms have
a more prominent effect on developmental outcomes (Bagner
et al. 2010). Future studies should analyze maternal distress and
child socioemotional outcomes both cross-sectionally and lon-
gitudinally and identify subgroups of mothers whose symptoms
may change across child development. Future research should
also consider bidirectional pathways between maternal psycho-
logical distress symptoms and child development, as there is em-
pirical evidence that child and parental characteristics interact
and influence one another over time.

In the current study, we did not have a validated instrument
to measure the quality of maternal social networks, although
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the questions were adapted based on previous research on so-
cial support (see e.g., Kalland et al. 2022). Upcoming research
should consider broader measures of social networks that also
account for mothers’ own experiences of this support (Sourander
et al. 2025). Future studies should also consider paternal social
networks and their supportive effect for child development as
well as the father's own well-being and family dynamics.

We were not able to collect any quality measures from the ECEC
centers. Future studies should consider quality factors in ECEC
centers, particularly within groups of the youngest children who
may need the most support for their emotion regulation. We did
not have reports of child behavior from the childcare teachers
and therefore were unable to know whether the child's behav-
ioral problems appeared only at home or also in ECEC. Future
studies should consider various environmental factors using dif-
ferent methods, such as observation and interviews, and combine
them with information on children's behavior and family factors.

Finally, we only had maternal reports of children's social compe-
tence, behavioral problems, and mothers' own symptoms, which
has certain limitations. Previous research has suggested that
mothers with depressive symptoms tend to evaluate their chil-
dren’s behavior more negatively (Ostberg and Hagekull 2013). It
would have been important to obtain both parents' reports of
their children's behavior. Additionally, fathers' or other spouses’
reports of their own depressive and anxiety and parenting
stress symptoms would have broadened our understanding of
the family dynamics. Recent findings indicate that fathers play
an important role in a child's socioemotional development, in-
dependent of maternal influences. Paternal distress symptoms
may also have a distinct impact on both child development and
family functioning (Zecchinato et al. 2025). Additionally, earlier
studies have suggested that one parent's parenting stress may in-
crease the other parent's stress (Kerstis et al. 2016). However, at
the family level, the higher psychosocial well-being of one parent
seems to protect the child, even if the other parent is experienc-
ing depressive symptoms (Panula et al. 2020). Further research
should also consider broader environmental stressors, such as
socioeconomic status, employment conditions and relationship
satisfaction, which strongly influence parental well-being and
child development. Early detection of problems is crucial, as is
providing the necessary support for families to ensure the opti-
mal development of the child.

4.2 | Conclusion

The present study suggests that maternal long-term postnatal
depressive and anxiety symptoms are associated with higher
antisocial and lower prosocial behaviors in children at age five.
Contrary to our expectations, an early start in ECEC or mothers'
social networks did not have a protective effect against the influ-
ence of maternal symptoms on children's prosocial or antisocial
behavior. However, mothers' supportive social networks, such
as cooperation with friends, neighbors, and relatives, as well as
help received for childcare, were beneficial for all children and
associated with higher prosocial behaviors, including higher
empathy and improved cooperation skills. Social networks are
important resources for families with young children. They also
provide increased social interaction opportunities for children

whose parents’ own resources are limited. Therefore, at a soci-
etal level, it is important to consider how to foster cooperative
infrastructure, reduce loneliness, and enable the development of
diverse social networks for families with young children.
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