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Abstract
Postpartum depression and parenting both play a role in shaping children’s future behavior. However, there 
is limited understanding of the interaction and the evolving relationship between depressive symptoms and 
parenting practices. This study aimed to investigate the bidirectional associations between maternal depressive 
symptomatology and parenting (maternal self-efficacy, maternal warmth, and maternal hostile-reactive behaviors) 
in the postpartum period and to assess the moderating effect of breastfeeding and partner support on these 
associations. Latent growth curve and multigroup analyses were estimated in a sample of 1551 mothers of the 3D 
pregnancy cohort. Maternal depressive symptomatology and parenting practices were concurrently associated. 
Bidirectional associations were found between maternal depressive symptomatology and maternal self-efficacy, but 
not for warmth or hostile-reactive behaviors. Mothers with high perceived partner support showed a significant 
association between increased maternal warmth and lower depressive symptoms at 24 months. In contrast, 
mothers with lower perceived partner support demonstrated stronger associations between early hostile-reactive 
parenting and later depressive symptoms, as well as a greater impact of declining self-efficacy on maternal 
depressive symptoms. Breastfeeding showed limited moderating effects, with no significant buffering impact on 
the associations between depressive symptoms and parenting practices. These findings highlight the protective 
role of partner support in mitigating the adverse effects of depressive symptoms on parenting and vice versa, 
emphasizing the need for interventions that strengthen maternal self-efficacy and partner involvement to promote 
maternal mental health.
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​​Introduction
Pregnancy, childbirth, and the transition into mother-
hood represent profound milestones in a woman’s life, 
often bringing a mix of joy, anticipation, and challenges. 
It is a period of increased vulnerability to emotional dis-
orders, particularly postpartum depression (PPD). It 
affects between 10% and 20% of women globally, with 
25% of new mothers in Canada reporting symptoms [1–
3]; Statistics Canada, [4, 5]. However, the true prevalence 
may be even higher due to barriers such as stigma and 
undetected cases. As one of the most common perinatal 
disorders, PPD not only undermines maternal well-being 
but is associated with less optimal child development, 
with intergenerational effects. Additionally, it incurs sig-
nificant familial and societal costs [1, 6, 7]; Statistics Can-
ada, [4].

Maternal depression and parenting behaviors
Notably, PPD has been associated with poorer parent-
ing strategies, such as those characterized by low self-
efficacy, less healthy practices, less closeness, warmth 
and sensitivity [8]. The Integrative Model of Risk for 
Psychopathology in the Children of Depressed Mothers, 
proposed by Goodman and Gotlib [9], outlines four key 
mechanisms through which maternal depression may be 
related to adverse child outcomes: genetic and epigen-
etic factors, exposure to stressors, prenatal influences, 
and parenting behaviors. Parenting is a key pathway in 
this model, with evidence supporting its role in mediat-
ing associations between maternal depression and child 
outcomes, even when genetic factors are considered [10]. 
This developmental model assumes longitudinal pro-
cesses, such as the intergenerational transmission of risk 
and the gradual unfolding of mechanisms like parent-
ing over time. However, a significant proportion of the 
empirical work testing the model’s hypotheses has relied 
on cross-sectional data, unidirectional designs, and small 
cohorts, which limits the ability to confirm the temporal 
pathway proposed in the model.

Building on this model, recent longitudinal studies have 
explored how maternal depressive symptoms (MDS) are 
associated with parenting in early childhood. For exam-
ple, Hentges et al., [11], in a longitudinal study of a large 
cohort, suggested that hostile parenting may mediate the 
transmission of MDS to children internalizing problems, 
with assessments conducted from 25 weeks of gesta-
tion to 5 years of age. Errazuriz Arellano et al. [12] lon-
gitudinal study of 199 mothers and their children (aged 
3 to 6 years) found that higher MDS were associated 
with parenting characterized by increased overreactivity 
and laxness, and reduced warmth by age 6. Similarly, in 
another longitudinal study, Mitchell et al. [13] reported 
that higher maternal prenatal depressive symptoms pre-
dicted lower warmth at 4 months postpartum, although 

changes in depressive symptoms were not related to 
changes in warm responsiveness over time. Guyon-Har-
ris et al. [14] observed that mothers with high depressive 
affect and physical symptoms (e.g., sleep and eating diffi-
culties, low energy, trouble initiating tasks, and increased 
agitation) were at greater risk of harsh parenting at age 
2 and disengaged parenting at age 3. Notably, no differ-
ences in positive parenting were found across depression 
profiles in this study. While these studies were limited to 
specific populations, mothers of children with behavioral 
problems [12], predominantly single mothers [13], and a 
low-income community sample [14], they provided sup-
port for Goodman and Gotlib’s [9] model, by highlighting 
associations between MDS and parenting. Importantly, 
Errazuriz Arellano et al. [12] also suggested that associa-
tions between MDS and parenting may be bidirectional. 
Supporting this idea, recent studies and meta-analyses 
have highlighted the transactional and bidirectional 
nature of this relationship. Specifically, early MDS may be 
associated with less effective parenting, which then may 
exacerbate MDS, creating a feedback loop that perpetu-
ates the cycle, a dynamic that may be further amplified 
by children’s behavioral and emotional responses to less 
effective parenting, such as dysregulation or increased 
negativity [15, 16]. This emphasizes the need to further 
investigate how MDS and parenting may be dynamically 
interrelated over time [17].

Hails et al., [10] used a cross-lagged panel design to 
explore transactional relations and found that parent–
child coercion at age two years predicted higher MDS 
at age three, which were then associated with increased 
coercion at age four. Barboza and Schiamberg, [18] using 
longitudinal data from the third pregnancy trimester to 
3 years, suggested that low parental self-efficacy might 
exacerbate depressive symptoms, potentially creat-
ing a negative feedback loop. Both studies were con-
ducted with specific groups: low-income families [10] 
and young, unmarried mothers of color, whose children 
were considered at risk of socioemotional problems [18]. 
This limits the generalizability of their findings to other 
demographic groups where the dynamics between MDS 
and parenting may differ. These sample-specific limita-
tions highlight the need for research that explores these 
relationships in more socioeconomically and demo-
graphically varied populations. Goodman et al. [17] 
meta-analytic review of 35 longitudinal studies involv-
ing children from 0 to 18 years estimated the pooled 
effects of both early maternal depression on later parent 
self-efficacy and parent self-efficacy on later depression, 
with nearly identical effect sizes (d = − 0.21 and − 0.22, 
respectively). Of the 35 longitudinal studies included in 
the meta-analysis, 20 examined only a unidirectional 
relationship. Despite this limitation, these findings 
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underscore possible bidirectional associations between 
MDS and maternal self-efficacy.

Despite recent methodological advancements facilitat-
ing the examination of transactional and bidirectional 
associations, much of the literature has relied on single 
time-point measures of parenting, which fail to capture 
its dynamic nature and the ways it may evolve over time 
[17]. To capture these complex and dynamic changes 
and relations across time, analytic approaches that can 
model intra-individual changes and account for bidirec-
tional and transactional associations are essential. Latent 
growth curve and cross-lag panel models are valuable 
approaches for capturing change over time and the exam-
ination of bidirectional effects, respectively. These mod-
els allow for the examination of whether early MDS may 
predict changes in later parenting, and how early par-
enting may predict later MDS, while also accounting for 
their stability. Such an approach could address existing 
gaps in the literature, particularly the reliance on single 
time-point measures, and contribute to a more compre-
hensive understanding of these complex relationships.

Maternal depressive symptoms and parenting: roles of 
breastfeeding and partner support
Moderating factors, such as breastfeeding and partner 
support, are often highlighted in the depression-par-
enting association [8, 19, 20]. Although breastfeeding 
has been cited as a protective factor in maternal mental 
health and parenting outcomes [8, 20, 21], these effects 
are thought to operate through multiple pathways, 
including hormonal mechanisms, particularly the 
release of oxytocin during nursing, which may reduce 
stress reactivity and promote positive affect, as well as 
increased opportunities for maternal responsiveness and 
the development of a sense of competence in the caregiv-
ing role [22]. At the same time, breastfeeding experiences 
are not uniformly positive; difficulties with initiation or 
maintenance may heighten maternal distress, particularly 
among mothers with pre-existing depressive symptoms 
[23, 24]. Its potential moderating role in the associa-
tion between MDS and parenting remains largely unex-
plored. Some evidence suggests that breastfeeding may 
buffer the impact of MDS, with longer durations linked 
to greater attachment security and lower postpartum 
depression risk [25, 26]. A meta-analysis by Xia et al. [27] 
further supports the idea that breastfeeding beyond the 
first month reduces depressive symptoms, yet few studies 
have tested whether it moderates the depression-parent-
ing link. Sliwerski et al. [20] highlight this gap, calling for 
longitudinal research to examine whether breastfeeding 
mitigates the effects of MDS on parenting behaviors.

Partner support may also buffer the effects of MDS 
on parenting. Some studies suggest a protective role, 
with lower MDS at six weeks postpartum when partner 

support is high [28] and reduced postpartum depression 
risk overall [29]. However, other research indicates that 
this association varies depending on context. Brazeau et 
al. [30] found that general emotional support moderated 
associations between MDS and maternal self-efficacy, yet 
Taraban et al. [31] found that this association was stron-
ger in the context of high marital quality and high social 
support. They suggest that in a high-quality marriage, 
fewer risk factors may be present, making the association 
between maternal depression and parenting more salient. 
The literature thus suggests that breastfeeding and part-
ner support may buffer links between MDS and parent-
ing, whereby depressive symptoms may be more strongly 
linked to parenting in the context of lower partner sup-
port or shorter breastfeeding duration.

The current study
This research builds on Goodman and Gotlib’s [9] model 
by expanding our understanding of how MDS and par-
enting dimensions may be bidirectionally and transac-
tionally associated over time, and how breastfeeding and/
or partner support could buffer these associations. Few 
studies have addressed these dynamics or their potential 
moderators. This study addresses this gap by focusing on 
three key parenting dimensions: self-efficacy, warmth, 
and hostile-reactive behaviors from three months to two 
years of age, and modelling these longitudinally using 
latent growth curve and cross-lag panel models. We 
hypothesized bidirectional links between MDS and par-
enting dimensions across time would be found: 1a) higher 
maternal depressive symptoms at three months would 
predict lower maternal warmth and self-efficacy, and 
higher hostile-reactive behavior from three months to 2 
years, and 1b) lower maternal warmth and self-efficacy, 
and higher hostile-reactive behavior at three months 
would predict higher maternal depressive symptoms at 
2 years. Specifically, we expect that maternal depressive 
symptoms and parenting dimensions may predict each 
other over time. We will further examine the moderating 
role of breastfeeding and partner support, hypothesizing 
that 2) breastfeeding and high perceived partner support 
will attenuate the association between maternal depres-
sive symptoms and parenting dimensions over time. 
Clarifying the bidirectional and transactional dynamics 
between postpartum depressive symptoms and parent-
ing, along with the moderating effects of breastfeeding 
and partner support, could provide valuable insight for 
developing effective interventions that promote maternal 
and child health.

Materials and methods
Participants and procedure
Participants were drawn from the 3D (Design, Develop, 
Discover) Study, a pregnancy cohort study (ClinicalTrials.
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completed questionnaires and measurements up to 24 
months. At recruitment, the average age of pregnant par-
ticipants was 31 years (range 17 to 46 years). Approxi-
mately 53% of the sample reported a pre-tax annual 
income of 80,000 CAD or higher, which slightly exceeds 
the average income level during that period (Statistics 
Canada, [33]). Additional descriptive statistics of demo-
graphic and study variables are provided in Table 1. The 
sample used for analyses (n = 1551) did not differ sig-
nificantly from the original 2366 sample on age, ethnic-
ity, marital status, education, income and depression. 
The multicenter study was approved by the central site 
(CHUSJ research ethics committee) and institutional eth-
ics committees at all participating sites.

Missing data
Missing data among the 1551 participants included in the 
analyses was mainly from loss to follow up at 24 months, 
where 46% of the data were missing. Participants with 
missing data were compared to those with complete 
data, revealing that those without missing data were 
more likely to complete graduate studies (χ2(1) = 20.40, 
p < 0.001), be born in Canada (χ2(1) = 31.47, p < 0.001) 
and report a household income of more than 100 000$ 
(χ2(1) = 17.45, p < 0.001). Child sex and maternal depres-
sive symptoms were not associated with missing data. 
Full information maximum likelihood (FIML) was used 
to account for missing data in analyses.

Measures
Maternal symptoms of depression
MDS was measured using the CESD-10 [34] a short-form 
adaptation of Radloff’s [35] 20-item Center for Epidemio-
logic Studies Depression Scale. Postnatal data were col-
lected at three, 12, and 24 months. Each item was rated 
on a three-point Likert scale (0 = rarely/never to 3 = 
most/all the time), with total scores ranging from 0 to 24. 
The questionnaire had good consistency at three months 
(α = 0.79) and 24 months (α = 0.63).

Parenting practices
The Parental Cognitions and Conduct Toward the Infant 
Scale (PACOTIS) [36], a self-reported instrument, was 
used to measure parents’ perceptions of their parenting 
practices at three, 12 and 24 months. The original version 
comprises 32 items grouped into five subscales: paren-
tal self-efficacy, parental warmth perceived parental 
impact, parental hostile-reactive behaviors, and parental 
overprotection. For this study, three of the five subscales 
were used: parental self-efficacy, parental warmth, and 
parental hostile-reactive behaviors. Each statement was 
measured using a Likert scale ranging from 0 (not at 
all what I think, feel, or do) to 10 (exactly what I think, 
feel, or do). The parental warmth subscale demonstrated 

gov #NCT03113331, registered April 13, 2017). The 3D 
study aimed to investigate relationships between prena-
tal adverse exposures, birth outcomes, and subsequent 
health outcomes in children [32]. Over a three-year 
period, 2,366 pregnant participants and their partners 
were recruited in the first trimester of pregnancy (8–14 
weeks), at participating university hospitals and clinical 
sites in Québec, Canada. Eligible participants were those 
who could communicate in French or English and con-
sented to participate. Data were initially collected dur-
ing the first, second, and third trimesters, and following 
delivery. For live births, postnatal visits took place at 3 
months, 12 months, and 24 months. Due to various fac-
tors such as attrition, incomplete data, or withdrawal 
from the study, the final sample consisted of 1551 par-
ticipants and children from the 3D cohort study who 

Table 1  Demographic characteristics of sample (n = 1551)
Variable Category % (Mean, SD)
Maternal age (31, 4.4)

Marital status Partnered 95.2

Single 4.8

Ethnicity

Canadian 67.2

African 9.7

European 8.6

Mexican or South American 5.7

Asian 4.9

Caribbean 3.3

American 0.5

Oceanian 0.1

Education

High school or less 8.5

College/technical/CEGEP 26.6

Bachelor’s or higher 64.9

Family income

$80,000 CAD or less 47.2

$80,000 CAD or higher 52.8

MDS 3 mo. (5.95, 4.22)

MDS 24 mo. (9.79, 3.55)

Mother’s SE 3 mo. (8.55, 0.98)

Mother’s SE 12 mo. (8.52, 0.97)

Mother’s SE 24 mo. (8.36, 1.04)

Mother’s HR 3 mo. (1.16, 1.26)

Mother’s HR 12 mo. (2.22, 1.39)

Mother’s HR 24 mo. (3.02, 1.76)

Mother’s WR 3 mo. (9.39, 0.73)

Mother’s WR 12 mo. (9.29, 0.78)

Mother’s WR 24 mo. (9.14, 0.86)

Partner support (7.69, 1.64)

Breastfeeding

≤ than 6 months 32.2

≥ than 6 months 67.8
MDS = Maternal depressive symptomatology; SE = Mother’s self-efficacy; 
HR=Mother’s hostile-reactive behavior; WR=Mother’s warmth
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good internal consistency across all time points, with 
Cronbach’s alpha values of 0.73 at three months and 0.75 
at both 12 and 24 months. Similarly, the parental self-
efficacy subscale showed reliability, ranging from 0.68 at 
three months to 0.76 at 12 months and 0.73 at 24 months. 
In contrast, the parental hostile-reactive behaviors sub-
scale exhibited more variability, with good consistency at 
three months (α = 0.69), peaking at 12 months (α = 0.81), 
and decreasing at 24 months (α = 0.57).

Breastfeeding
Face-to-face interviews with the mother, conducted dur-
ing postnatal visits when the children were aged three 
and 12 months, yielded information about the start, 
duration and exclusivity of breastfeeding. Based on data 
collected up to 12 months, categorical variables were 
derived for breastfeeding status at 6 months concern-
ing (1) the total duration of breastfeeding (i.e., the entire 
period during which the child received breast milk, 
whether or not other liquids or solids were offered); (2) 
the duration of exclusive breastfeeding (i.e., the period 
during which the child was fed only breast milk, to the 
exclusion of all other liquids (e.g., water, formula, etc.) or 
solid foods) [37]. Despite well-documented health ben-
efits, global rates of exclusive breastfeeding remain low 
[38–40]. As a result, focusing solely on exclusive breast-
feeding may not fully capture the broader patterns and 
realities of infant feeding practices. For this study, the 
first variable, representing the total duration of breast-
feeding at six months, was used. Mothers were catego-
rized into two groups: those who were still breastfeeding 
at six months and those who were not.

Partner support
Perceived partner support was assessed using five items 
from the Self-Administered Questionnaire for the 
mother in the Québec Longitudinal Study of Child Devel-
opment (QLSCD) [41]. These items measured differ-
ent dimensions of partner support, including assistance 
with household chores, baby care, emotional support 
during distress, and support when feeling overwhelmed. 
Each item was rated on a 10-point Likert scale, ranging 
from 1 (not at all) to 10 (completely). A mean score of the 
five items was calculated to derive an overall perceived 
partner support score at each time point (3, 12, and 24 
months), with scores ranging from 1 to 10. Participants 
were then categorized into two groups based on the sam-
ple mean: those scoring below the mean (perceived lower 
support) and those scoring at or above the mean (per-
ceived higher support).

Statistical analysis
After data were initially screened for missing values 
and univariate and multivariate normality, descriptive 

analyses were conducted using SPSS software (version 29; 
IBM Corp., 2023). Latent growth curve models (LGCM) 
were then estimated using Mplus software (version 8.1; 
Muthen and Muthen, 2012–2020). Latent growth curve 
models (LGCM) were used to model initial levels of, and 
changes in, parenting dimensions over time. LGCM cap-
tures individual differences in development longitudinally 
by using structural equation modeling to estimate the 
mean intercept (starting point) and slope (rate of change) 
of individuals based on their observed scores on multiple 
indicators of a specific construct of interest. Given the 
scores on the observed variables, maximum likelihood 
estimates were used to find the most likely values of the 
unobserved latent growth parameters. The mean latent 
intercept and slope were then used to describe the shape 
of the average growth curve [42].

To estimate model fit, we used the following criteria: 
the comparative fit index (CFI) [43] Tucker–Lewis Index 
(TLI; [44]), which should be greater than 0.90 [44], the 
root mean square error of approximation [45], with val-
ues less than 0.06, and the standardized root mean square 
residual (SRMR), with values less than 0.08 representing 
good fit. Although sensitive to sample size, the chi-square 
value was also considered, with a non-significant chi-
square or no greater than three times the degrees of free-
dom indicate good model fit [43, 46].

As suggested by Preacher et al. [47], data were ana-
lyzed using a model-building approach in which a series 
of unconditional models (individual latent growth mod-
els without covariates) were fit to first model change over 
time in each parenting construct prior to examining bidi-
rectional associations between parenting and depression 
variables.

To test potential moderating effects of breastfeeding 
and partner support on associations between maternal 
depression and parenting behaviours, a series of multi-
ple-group LGCM were conducted. This approach is valu-
able for modeling growth trajectories and studying how 
growth processes may differ across the observed groups 
[48]. We set all paths in the model to be free and then 
constrained one path at a time to be equal across groups 
[49, 50]. To assess the impact of this equality constraint, 
we used the chi-square difference test. Applying this 
research method, we assessed the moderating effect of 
the total duration of breastfeeding and partner support 
separately on the association between MDS and par-
enting. Finally, mothers’ education, family income, and 
ethnicity were also entered as control variables in all con-
ditional models.

Results
Descriptive analyses
Table 1 presents descriptive statistics for MDS and par-
enting dimensions at each time point. Correlations 
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among variables, including demographics, are presented 
in Table 2. Mean scores on the maternal self-efficacy 
and maternal warmth scales at all measurement times 
were high, i.e., means > 8 with the maximum score on 
the scale being 10, but with significant variance around 
these means. At three, 12 and 24 months, 13.5%, 12.4% 
and 35.3% of participants, respectively, showed signifi-
cant depressive symptoms (≧ 10; [51]) MDS from three 
to 12 months was stable over time, with a correlation of 
r = 0.55 (p < 0.001), making the modelling of its change 
across time with LGCM difficult. Thus, only the mea-
sures of maternal depressive symptomatology at three 
and 24 months were used, with the value at three months 
entered as a predictor and the value at 24 months entered 
as an outcome in the conditional models. Parenting vari-
ables from three to 12 months were less stable over time, 
allowing the modelling of intra-individual changes across 
the three time points using LGCMs.

Latent growth curve analyses
Unconditional models for parenting practices
A series of unconditional models of parental practices 
were estimated to model initial levels and change in par-
enting practices from three to 24 months and to find an 
optimal solution for each outcome, modelling linear 
growth and freely estimated (non-linear) growth mod-
els. For parsimony, models with residual variances set 
to be equal between measurement times (homoscedas-
ticity) were favored (if model fit improved). All models 
were centered at the first time point (three months), with 
the intercept representing the average of the parenting 
dimension under study at three months. See Table 3 for 
model fit statistics for all models.

Maternal self-efficacy
A linear model did not fit the data well for maternal 
self-efficacy (X2 = 7.13, df = 1, RMSEA = 0.07, CFI = 0.98, 
TLI = 0.97, SRMR = 0.02). A freely estimated model test-
ing non-linear growth (i.e., freeing the loading for mater-
nal self-efficacy at 12 months), resulted in good model fit 
(X2 = 1.67, df = 2, RMSEA = 0.00, SRMR = 0.04, CFI = 1.00, 
TLI = 1.00). When homoscedasticity was considered, 
model fit according to X2 (3.27, df = 3), RMSEA (0.01) and 
SRMR (0.03) worsened, and thus the previous freely esti-
mated (non-linear) model was retained. Results showed 
that the mean initial level of maternal self-efficacy was 
8.55 (p < 0.001) and that it decreased significantly across 
time, with the mean change from three to 24 months 
being − 0.15 (p < 0.001). The freely estimated factor load-
ings (0, 0.08 and 1) indicated that most of this decrease 
(92%) happened between 12 and 24 months. There was 
significant individual variability in initial levels (0.61, 
p < 0.001) as well as in changes in self-efficacy across time 
(0.55, p < 0.001). Ta
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Maternal warmth
For maternal warmth the linear model fit the data well 
(X2 = 0.37, df = 1, RMSEA = 0.00, SRMR = 0.00, CFI = 1.00, 
TLI = 1.00). Results showed that the initial average level 
of warmth was 9.39 (p < 0.00) and that warmth decreased 
linearly by -0.11 per time point (p < 0.001). Significant 
individual variability in the initial level of warmth (0.37, 
p < 0.001) and how it changed over time (0.07, p < 0.001) 
were found.

Hostile-reactive behavior
A linear model did not fit the data well for hostile-reac-
tive behavior (X2 = 9.35, df = 1, RMSEA = 0.08, CFI = 0.96, 
TLI = 0.88, SRMR = 0.03). A freely estimated model 
testing non-linear growth (i.e., freeing the loading for 
hostile-reactive behavior at 12 months), was consid-
ered, but did not fit the data well either (X2 = 0.32, df = 1, 
RMSEA = 0.00, CFI = 1.00, TLI = 1.00, SRMR = 0.01). 
When we considered homoscedasticity with the non-
linear model, model fit improved (X2 = 1.53, df = 2, 
RMSEA = 0.00, SRMR = 0.02, CFI = 1.00, TLI = 1.00). This 
significant increase justified the inclusion of homosce-
dasticity, with the resulting non-linear model indicat-
ing that hostile-reactive parenting increased by 1.80 
(SE = 0.06, p < 0.001) over time, with 59% of the increase 
happening between three and 12 months. Analyses 
showed a mean initial level of 1.16 (SE = 0.04, p < 0.001) of 
the hostile-reactive behavior scale and showed that there 
is individual variability in the initial level (0.55, p < 0.001) 
of hostile-reactive behavior but not how it changed over 
time (0.21, p = 0.44).

Conditional latent growth curve models
Maternal depressive symptomatology and parenting
To test the potential reciprocal association between 
depressive symptoms and parenting across time, mater-
nal depressive symptomatology at three and 24 months, 
together with covariates (ethnicity, income and educa-
tion), were entered into models with the selected latent 
growth factor models of the three parenting dimensions 
(described above; models for each parenting dimension 
were conducted separately). All models demonstrated a 
good fit (see Table  3; see Fig.  1 for graphical represen-
tation of models tested and significant associations). 
Higher depressive symptoms at three months were con-
currently associated with lower maternal self-efficacy (r= 
-0.37, p < 0.001) and lower maternal warmth (r=-0.21, 
p < 0.001), as well as higher maternal hostile-reactive 
behavior (r = 0.39, p < 0.001). Depressive symptomatol-
ogy at three months predicted stability in maternal self-
efficacy over time (or lower decrease; β = 0.10, p < 0.05; 
as the mean of the slope is negative, higher scores rep-
resent scores closer to zero) but did not predict any 
change in hostile-reactive behavior or maternal warmth. Ta
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Initial levels of maternal self-efficacy (β = -0.13, p < 0.01) 
and hostile-reactive behavior (β = 0.12, p < 0.05) at three 
months predicted lower and higher maternal depressive 
symptomatology at 24 months, respectively, while mater-
nal warmth did not. Finally, decreases in maternal self-
efficacy over time predicted higher maternal depressive 
symptomatology at 24 months (β = -0.11, p < 0.05), but 
not hostile-reactive behavior or maternal warmth.

Moderation analyses
Breastfeeding
Two associations were found to differ significantly 
between mothers who breastfed and those who did 
not: (1) the path between depressive symptomatology 
at three months and the change over time in maternal 
warmth and (2) the path between the change over time 
in maternal warmth and depressive symptomatology at 
24 months (Δχ2(2) = 7.08, p < 0.05). Although these inter-
actions reached significance because associations were in 
opposite directions between groups, simple slopes within 
each group were not significant. For maternal depres-
sive symptomatology at three months predicting change 
in maternal warmth over time: associations were posi-
tive (albeit non-significant) in the breastfeeding group 
(β = 0.09, p = 0.19) but negative in the non-breastfeed-
ing group (β= -0.17, p = 0.14). For change over time in 
maternal warmth predicting maternal depressive symp-
tomatology at 24 months: in the breastfeeding group 
(β = 0.02, p = 0.72); in the non-breastfeeding group (β= 
-0.24, p = 0.17).

Partner support moderation
In all models, partner support moderated the stability of 
depressive symptoms across time (Δχ2(1) = 7.60, p < 0.01). 
Although the stability path for depressive symptomatol-
ogy at three months and 24 months was positive and 
significant in both groups, the stability was significantly 
stronger in the low support group (β = 0.36, p < 0.001) 
than in the high support group (β = 0.19, p < 0.01). 

Partner support also moderated the link between mater-
nal depressive symptomatology and parenting dimen-
sions. To examine these relationships more closely, we 
constrained different paths between maternal depressive 
symptomatology and parenting dimensions across the 
three parenting models.

First, we constrained the path between hostile-reac-
tive behavior at three months and depressive symptom-
atology at 24 months. The difference between the low 
and high support groups was significant (Δχ2(2) = 16.44, 
p < 0.001). In the low support group, hostile-reactive 
behaviors at three months were positively associated 
with depressive symptomatology at 24 months (β = 0.17, 
p < 0.05), whereas this relationship was not observed in 
the high support group (β = 0.04, p = 0.64).

Second, we constrained the path between maternal 
warmth over time and depressive symptomatology at 24 
months. The difference between the low and high sup-
port groups was statistically significant (Δχ²(2) = 8.57, 
p < 0.01). In the high support group, increases in mater-
nal warmth over time were associated with a significant 
reduction in depressive symptomatology at 24 months 
(β = -0.14, p = 0.03), but not for the low support group 
(β = 0.03, p = 0.72).

Third, in addition to the stability of depression, the 
path between maternal self-efficacy over time (slope) and 
depressive symptomatology at 24 months differed signifi-
cantly by partner support (Δχ²(2) = 6.52, p < 0.05). In the 
low support group, a decrease in maternal self-efficacy 
over time was significantly related to higher depressive 
symptomatology at 24 months (β=-0.16, p < 0.01), but 
was not significant in the high support group (β=-0.04, 
p = 0.55). The path between maternal self-efficacy at three 
months and maternal depressive symptomatology at 24 
months also differed significantly (Δχ²(3) = 9.15, p < 0.05). 
In the low support group, lower self-efficacy at three 
months was significantly associated with higher depres-
sive symptomatology at 24 months (β=-0.13, p < 0.05), but 
not in the high support group (β= -0.09, p = 0.15).

Fig. 1  Standardized latent growth models of parenting (3–24 Months) with MDS as predictor and outcome. Notes. * p < 0.05 ** p < 0.01 *** p < 0.001; Stan-
dardized coefficients, controlled by mothers’ education, family income, and ethnicity; MDS = maternal depressive symptoms; SE = maternal self-efficacy; 
HR = hostile-reactive behavior; WR= warmth; int = intercept; slp = slope
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Discussion
This study addresses a significant gap in the literature by 
analyzing the bidirectional and transactional longitudinal 
associations between MDS and parenting from the third 
to the 24th month postpartum, while exploring breast-
feeding and partner support may buffer these associa-
tions. The goal was to enhance our understanding of how 
depressive symptoms can predict a mother’s positive and 
negative parenting, as well as how early parenting dimen-
sions shape future depressive symptoms.

Our findings align with prior research indicating that 
maternal self-efficacy remains stable in early infancy but 
can decline as children grow [52]. The observed decline 
in self-efficacy between 12 and 24 months in our sample 
may stem from increasing child autonomy and behav-
ioral challenges, which can heighten parenting stress and 
uncertainty [53]. Maternal warmth also declined linearly, 
reflecting shifts in parenting as children develop. Con-
versely, hostile-reactive behaviors increased, consistent 
with findings reported by Pierce et al. [52], of a marked 
increase from infancy to toddlerhood. This shift may 
reflect children’s growing independence and challenging 
behaviors during the “terrible twos”, which elicit more 
reactive responses leading to a cycle of coercive interac-
tion [52, 54]. Rising hostile-reactive parenting may rein-
force maternal self-doubt, contributing to declines in 
both self-efficacy and warmth, highlighting the need for 
tailored interventions to support mothers.

Furthermore, maternal depressive symptoms at three 
months were concurrently associated with lower mater-
nal warmth and self-efficacy, and greater hostile-reactive 
behavior. This finding adds to prior research demon-
strating that maternal depression is associated with later 
negative and positive parenting dimensions [13, 17, 55]. 
Moreover, we found evidence of transactional associa-
tions between MDS and self-efficacy over time. Higher 
depressive symptoms were associated with lower self-
efficacy concurrently at three months and predicted its 
persistence at low levels over time. Conversely, low and 
declining self-efficacy over time was associated with 
increased depressive symptoms at 24 months. This bidi-
rectional and transactional pattern is consistent with 
previous literature [17, 18] and highlights how MDS 
reduced mothers’ confidence in their caregiving abili-
ties, which, in turn, contributes to worsening depressive 
symptoms later. Supporting mothers in maintaining their 
self-efficacy during the postpartum period may therefore 
be critical for reducing the risk of long-term depressive 
symptoms.

Higher hostile-reactive behavior at three months was 
also predictive of higher depressive symptoms at 24 
months, consistent with findings reported by Lagacé-
Séguinand d’Entremont [56], whereby less-than-opti-
mal parenting may contribute to maternal depression 

through learned helplessness or hopelessness. Moth-
ers who engage in early hostile-reactive behaviors may 
feel trapped in a cycle of ineffective parenting, reinforc-
ing negative expectations about their ability to improve, 
ultimately increasing their risk of depression. Addressing 
early parenting difficulties may help prevent prolonged 
maternal depression by targeting both parenting compe-
tence and frustration.

Although breastfeeding moderated the relationship 
between depressive symptoms and warmth, its effects 
were not significant for self-efficacy or hostile-reactive 
behavior. This suggests that while breastfeeding may 
have general benefits, it might not directly buffer the 
effects of depressive symptoms on all parenting dimen-
sions. Several factors may account for this limited mod-
erating role. As noted in the introduction, breastfeeding 
experiences are not uniformly positive, they can be both 
a source of wellbeing and a source of distress depend-
ing on how initiation and continuation unfold [23, 24]. 
A binary variable based on duration at six months may 
have been too coarse to detect more nuanced effects, 
particularly those dependent on the quality or subjective 
experience of breastfeeding, dimensions more proximally 
linked to parenting outcomes [22]. This is consistent with 
Jacques et al. [57], who found that associations between 
breastfeeding and child outcomes differed meaningfully 
across duration groups, with effects emerging only at 
three months or more, suggesting that threshold effects 
may be obscured by binary operationalization. Also, the 
well-documented bidirectional relationship between 
MDS and early breastfeeding cessation [21, 24] may have 
introduced confounding, as mothers with higher depres-
sive symptoms are more likely to stop breastfeeding 
early, potentially rendering comparison groups unequal 
on baseline depression severity. Future research should 
consider more nuanced measures of breastfeeding expe-
rience, including its quality and subjective meaning, to 
better capture its potential moderating role in the MDS–
parenting relationship.

However, partner support played an important moder-
ating role. Results showed that partner support may buf-
fer the prospective association between MDS at 3 and 24 
months, with that stability of depressive symptoms being 
lower for mothers with high partner support. Results also 
indicated that initial hostile-reactive behavior predicted 
higher depressive symptoms at 24 months, but only in 
mothers with low partner support. Similarly, a decline in 
self-efficacy over time was associated with higher depres-
sive symptoms at 24 months, again only in the low sup-
port group. This aligns with previous research indicating 
that partner support is crucial for maternal well-being 
and parenting Brazeau et al. [30]. Several mechanisms 
may account for this protective role. Partner support may 
facilitate emotional regulation in mothers experiencing 
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depressive symptoms, reducing the cognitive and affec-
tive load associated with parenting demands and thereby 
limiting the escalation of hostile-reactive behaviors [28, 
58]. Additionally, practical support through shared care-
giving may reduce maternal fatigue and create space for 
more consistent and responsive parenting, conditions 
under which self-efficacy may be more readily main-
tained [31, 59]. Finally, the presence of a supportive part-
ner may serve as a broader relational buffer, attenuating 
the impact of depressive symptoms on the quality of 
the parent-child relationship [60]. Taken together, these 
mechanisms suggest that partner support operates not 
only at the level of emotional well-being, but also through 
the relational and practical conditions that enable more 
effective parenting.

Strengths and limitations
Our study’s strengths include a large-scale longitudi-
nal design, well-validated measures and a latent growth 
statistical approach to disentangle longitudinal and 
transactional associations. However, findings must be 
interpreted within the context of several limitations. 
First, the study focused exclusively on three self-reported 
parenting factors: warmth, hostile-reactive behavior, and 
self-efficacy. This may overlook other relevant parenting 
practices that could predict the dynamics of maternal 
depression and parenting. Second, we did not account 
for challenging behaviors in children, which could be 
a significant predictor or parenting outcomes and may 
have influenced our results. Third, the reliance on self-
report measures for depressive symptomatology, parent-
ing behaviors and perceived partner support may have 
inflated some relationships due to shared method vari-
ance. Social desirability bias can distort parents’ reports 
of their behaviors toward their children and their rela-
tionship satisfaction [61, 62]. Future studies should con-
sider incorporating naturalistic observations of family 
interactions to accurately assess these dynamics. Fourth, 
our sample exhibited a higher overall socioeconomic sta-
tus than the general Quebec population, which may limit 
the generalizability of the findings to more diverse popu-
lations. Finally, the high loss-to-follow-up rate (46% at 24 
months) may have introduced bias, potentially limiting 
the generalizability of our findings. While we attempted 
to account for missing data using full information maxi-
mum likelihood (FIML), unmeasured confounders and 
differential attrition remain concerns for future research. 
Future studies should consider more diverse samples, 
multiple informants, and observational methods to miti-
gate bias and improve the understanding of these com-
plex relationships, ultimately informing more effective 
interventions to support mothers experiencing depres-
sive symptoms.

Conclusion
This study underscores the complex bidirectional and 
transactional associations between maternal depres-
sive symptoms and parenting practices over the first two 
years postpartum. Higher depressive symptoms at three 
months predicted lower maternal self-efficacy, reduced 
warmth, and more hostile-reactive behaviors. Moreover, 
depressive symptoms and self-efficacy influenced each 
other over time, with both early low self-efficacy and 
hostile-reactive behaviors predicting increased depres-
sive symptoms at 24 months. Perceived partner support 
emerged as a key protective factor, buffering the stabil-
ity of depressive symptoms over time and mitigating the 
impact of negative parenting behaviors on later depres-
sive symptoms. In contrast, breastfeeding did not sig-
nificantly moderate these relationships, suggesting that 
it may not directly influence all aspects of parenting. 
These findings emphasize the importance of early inter-
ventions targeting self-efficacy and emotional regulation, 
particularly for mothers with limited partner support, as 
these factors may be associated with the persistence of 
postpartum depressive symptoms and less optimal par-
enting practices. Supporting partner involvement and 
strengthening parenting efficacy during the postpartum 
period may represent promising avenues for promot-
ing maternal mental health and healthier mother-child 
interactions.

Acknowledgements
The authors would like to sincerely thank all participants who took part in this 
study.

Author contributions
W.D.F. is the principal investigator for the 3D Birth Cohort. L.D. was in charge 
of the breastfeeding variables. E.M. wrote the manuscript, with guidance and 
supervision from N.C.R. E.M. conducted the analyses under the supervision 
of N.C.R. All authors provided critical feedback and reviewed the manuscript. 
J.R.S. and N.C.R. acquired funding.

Funding
This study was funded by the Canadian Institute of Health Research [CIHR; 
Grant numbers PJT-148551 to J.R.S., S.P., N.C.R., S.J. L., and W.D.F., PJT-165824 
to N.C.R., W.D.F., S.P. and J.R.S., and CRI- 88413 to W.D.F., and J.R.S.], and by 
the Fonds de Recherche du Québec- Société et Culture (Grant numbers 
2021-RG11–281152 and 2015-RG- 178735). The writing of this paper was also 
supported by the Fonds de Recherche du Québec – Santé (FRQS) through 
a research career award to N.C.R. and support from the Fonds Monique 
Gaumond pour la recherche en maladies affectives awarded to J.R.S.

Data availability
Data that supports the findings is available and will be provided by the 
correspondence author on a reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
The 3D Study was approved by the central site Research Ethics Board (CHU 
Sainte-Justine) and by the institutional ethics committees at all participating 
sites. All participants provided written informed consent prior to participation.



Page 11 of 12Morin et al. Maternal Health, Neonatology and Perinatology           (2026) 12:33 

Consent for publication
Not applicable.

Received: 2 March 2025 / Accepted: 1 June 2026

References
1.	 Hahn-Holbrook J, Cornwell-Hinrichs T, Anaya I. Economic and health predic-

tors of national postpartum depression prevalence: A systematic review, 
meta-analysis, and meta-regression of 291 studies from 56 countries. Front 
Psychiatry. 2018;8:248. https:/​/doi.or​g/10.33​89/f​psyt.2017.00248.

2.	 Pearlstein T, Howard M, Salisbury A, Zlotnick C. Postpartum depression. Am J 
Obstet Gynecol. 2009;200(4):357–64. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​1​6​/​j​.​a​j​o​g​.​2​0​0​8​.​1​1​.​0​
3​3​​​​​.​​​

3.	 Shorey S, Chee CYI, Ng ED, Chan YH, Tam WWS, Chong YS. Prevalence and 
incidence of postpartum depression among healthy mothers: A systematic 
review and meta-analysis. J Psychiatr Res. 2018;104:235–48. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​
.​1​0​1​6​/​j​.​j​p​s​y​c​h​i​r​e​s​.​2​0​1​8​.​0​8​.​0​0​1​​​​​.​​​

4.	 Statistics Canada. Maternal Mental Health in Canada, 2018/2019. 2019. ​h​t​t​​p​s​:​/​​
/​w​w​​w​1​​5​0​.​​s​t​a​t​​c​a​n​​.​g​​c​.​c​a​/​n​1​/​d​a​i​l​y​-​q​u​o​t​i​d​i​e​n​/​1​9​0​6​2​4​/​d​q​1​9​0​6​2​4​b​-​e​n​g​.​h​t​m​​​​​.​​​

5.	 Wang Z, Liu J, Shuai H, Cai Z, Fu X, Liu Y, Xiao X, Zhang W, Krabbendam E, 
Liu S, Liu Z, Li Z, Yang BX. Mapping global prevalence of depression among 
postpartum women. Transl Psychiatry. 2021;11(1). ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​3​8​/​s​4​
1​3​9​8​-​0​2​1​-​0​1​6​6​3​-​6​​​​​.​​​

6.	 Cook JL, Shea AK, St-André M. Perinatal Mental Illness: We Need to Act Now. 
Together. J Obstet Gynecol Can. 2023;45(1):4–5. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​1​6​/​j​.​j​o​g​c​
.​2​0​2​2​.​1​2​.​0​0​4​​​​​.​​​

7.	 Herba CM, Glover V, Ramchandani PG, Rondon MB. Maternal depression and 
mental health in early childhood: An examination of underlying mecha-
nisms in low-income and middle-income countries. Lancet Psychiatry. 
2016;3(10):983–92. https:/​/doi.or​g/10.10​16/S​2215-0366(16)30148-1.

8.	 Slomian J, Honvo G, Emonts P, Reginster JY, Bruyere O. Consequences of 
maternal postpartum depression: A systematic review of maternal and infant 
outcomes. Womens Health (Lond). 2019;15:1745506519844044. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​
g​/​1​0​.​1​1​7​7​/​1​7​4​5​5​0​6​5​1​9​8​4​4​0​4​4​​​​​.​​​

9.	 Goodman SH, Gotlib IH. Risk for psychopathology in the children of 
depressed mothers: A developmental model for understanding mechanisms 
of transmission. Psychol Rev. 1999;106(3):458. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​3​7​/​0​0​3​3​-​2​
9​5​x​.​1​0​6​.​3​.​4​5​8​​​​​.​​​

10.	 Hails KA, Reuben JD, Shaw DS, Dishion TJ, Wilson MN. Transactional 
associations among maternal depression, parent–child coercion, and child 
conduct problems during early childhood. J Clin Child Adolesc Psychol. 
2018;47(sup1):S291–305. https:/​/doi.or​g/10.10​80/1​5374416.2017.1280803.

11.	 Hentges RF, Graham SA, Plamondon A, Tough S Madigan S Bidirectional 
associations between maternal depression, hostile parenting, and early 
child emotional problems: findings from the all our families cohort. J Affect 
Disords. 2021;287:397–404. https:/​/doi.or​g/10.10​16/j​.jad.2021.03.056

12.	 Errazuriz Arellano PA, Harvey EA, Thakar DA. A longitudinal study of the 
relation between depressive symptomatology and parenting practices. Fam 
Relat. 2012;61(2):271–82. https:/​/doi.or​g/10.11​11/j​.1741-3729.2011.00694.x.

13.	 Mitchell EA, Nuttall AK, Wittenborn A. Maternal depressive dymptoms and 
darm desponsiveness dcross the transition to parenthood. J Child Fam stud. 
2019;28(6):1604–12. https:/​/doi.or​g/10.10​07/s​10826-019-01392-x.

14.	 Guyon-Harris KL, Taraban L, Bogen DL, Wilson MN, Shaw DS. Individual differ-
ences in symptoms of maternal depression and associations with parenting 
behavior. J Fam Psychol. 2022;36(5):681–91. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​3​7​/​f​a​m​0​0​0​0​
9​8​8​​​​​.​​​

15.	 Choe DE, Olson SL, Sameroff AJ. Effects of early maternal distress and 
parenting on the development of children’s self-regulation and externalizing 
behavior. Dev Psychopathol. 2013;25(2):437–53.

16.	 Patterson GR. The early development of coercive family process. In J. B. Reid, 
G. R. Patterson and J. Snyder, editors, Antisocial behavior in children and 
adolescents: a developmental analysis and model for intervention. 2002. p. 
25–44. American Psychological Association. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​3​7​/​1​0​4​6​8​-​0​
0​2​​​​​.​​​

17.	 Goodman SH, Simon H, McCarthy L, Ziegler J, Ceballos A. Testing Models of 
Associations Between Depression and Parenting Self-efficacy in Mothers: A 
Meta-analytic Review. Clin Child Fam Psychol Rev. 2022;25(3):471–99. ​h​t​t​​p​s​:​/​​/​
d​o​​i​.​​o​r​g​/​1​0​.​1​0​0​7​/​s​1​0​5​6​7​-​0​2​2​-​0​0​3​9​8​-​0​​​​​.​​​

18.	 Barboza GE, Schiamberg L. Dual trajectories of parenting self-efficacy and 
depressive symptoms in new, postpartum mothers and socioemotional 
adjustment in early childhood: A growth mixture model. Infant Mental Health 
Journal: Infancy Early Child. 2021;42(5):636–54. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​0​2​/​i​m​h​j​.​2​
1​9​3​7​​​​​.​​​

19.	 Dennis CL, Hodnett E, Kenton L, Weston J, Zupancic J, Stewart DE, Kiss A. 
Effect of peer support on prevention of postnatal depression among high 
risk women: Multisite randomised controlled trial. BMJ. 2009;338:a3064. 
https:/​/doi.or​g/10.11​36/b​mj.a3064.

20.	 Sliwerski A, Kossakowska K, Jarecka K, Switalska J, Bielawska-Batorowicz E. The 
effect of maternal depression on infant attachment: a systematic review. Int J 
Environ Res Public Health. 2020;17(8). ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​3​3​9​0​/​i​j​e​r​p​h​1​7​0​8​2​6​7​
5​​​​​.​​​

21.	 Figueiredo B, Canario C, Field T. Breastfeeding is negatively affected by 
prenatal depression and reduces postpartum depression. Psychol Med. 
2014;44(5):927–36. https:/​/doi.or​g/10.10​17/S​0033291713001530.

22.	 Henshaw EJ. Breastfeeding and postpartum depression: a review of relation-
ships and potential mechanisms. Curr Psychiatry Rep. 2023;25(12):803–8.

23.	 Hammond M, Brooker RJ, Mistry-Patel S, Schlegel RJ, Vess M, Wines M, Havens 
J. Feelings of parental authenticity moderate concurrent links between 
breastfeeding experience and symptoms of postpartum depression. Front 
global women’s health. 2021;2:651244. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​3​3​8​9​/​f​g​w​h​.​2​0​2​1​.​6​5​
1​2​4​4​​​​​.​​​

24.	 Ystrom E. Breastfeeding cessation and symptoms of anxiety and depression: 
A longitudinal cohort study. BMC Pregnancy Childbirth. 2012;12:1–6. ​h​t​t​​p​s​:​/​​/​
d​o​​i​.​​o​r​g​/​1​0​.​1​1​8​6​/​1​4​7​1​-​2​3​9​3​-​1​2​-​3​6​​​​​.​​​

25.	 Dias CC, Figueiredo B. Breastfeeding and depression: A systematic review of 
the literature. J Affect Disord. 2015;171:142–54. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​1​6​/​j​.​j​a​d​.​2​
0​1​4​.​0​9​.​0​2​2​​​​​.​​​

26.	 Weaver JM, Schofield TJ, Papp LM. Breastfeeding duration predicts greater 
maternal sensitivity over the next decade. Dev Psychol. 2018;54(2):220. https:/​
/doi.or​g/10.10​37/d​ev0000425.

27.	 Xia M, Luo J, Wang J, Liang Y. Association between breastfeeding and post-
partum depression: A meta-analysis. J Affect Disord. 2022;308:512–9. ​h​t​t​​p​s​:​/​​/​
d​o​​i​.​​o​r​g​/​1​0​.​1​0​1​6​/​j​.​j​a​d​.​2​0​2​2​.​0​4​.​0​9​1​​​​​.​​​

28.	 Bánovčinová Ľ, Škodová Z. The effect of perceived stress and postpartum 
partner support on postpartum depression. Cent Eur J Nurs Midwifery. 
2022;13(3):684–90. https:/​/doi.or​g/10.15​452/​cejnm.2022.13.0010.

29.	 Della Corte L, La Rosa VL, Cassinese E, Ciebiera M, Zaręba K, De Rosa N, 
Verrazzo P, Improda FP, Vitale SG, Giampaolino P. Prevalence and associated 
psychological risk factors of postpartum depression: A cross-sectional study. J 
Obstet Gynaecol. 2022;42(5):976–80. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​8​0​/​0​1​4​4​3​6​1​5​.​2​0​2​1​.​
1​9​8​0​5​1​2​​​​​.​​​

30.	 Brazeau N, Reisz S, Jacobvitz D, George C. Understanding the connection 
between attachment trauma and maternal self-efficacy in depressed moth-
ers. Infant Mental Health J. 2018;39(1):30–43. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​0​2​/​i​m​h​j​.​2​1​
6​9​2​​​​​.​​​

31.	 Taraban L, Shaw DS, Leve LD, Wilson MN, Dishion TJ, Natsuaki MN, Neiderhiser 
JM, Reiss D. Maternal depression and parenting in early childhood: Con-
textual influence of marital quality and social support in two samples. Dev 
Psychol. 2017;53(3):436–49. https:/​/doi.or​g/10.10​37/d​ev0000261.

32.	 Fraser WD, Shapiro GD, Audibert F, Dubois L, Pasquier JC, Julien P, Bérard A, 
Muckle G, Trasler J, Tremblay RE. 3D Cohort Study: The integrated research 
network in perinatology of Quebec and Eastern Ontario. Paediatr Perinat 
Epidemiol. 2016;30(6):623–32. https:/​/doi.or​g/10.11​11/p​pe.12320.

33.	 Statistics Canada. Distribution of total income by census family type and age 
of older partner, parent or individual. 2023. ​h​t​t​​p​s​:​/​​/​w​w​​w​1​​5​0​.​​s​t​a​t​​c​a​n​​.​g​​c​.​c​​a​/​t​1​​/​
t​b​​l​1​​/​e​n​​/​t​v​.​​a​c​t​​i​o​​n​?​p​​i​d​=​1​​1​1​0​​0​0​​1​2​0​​1​&​p​i​​c​k​M​​e​m​​b​e​r​​s​%​5​B​​0​%​5​​D​=​​1​.​1​&​c​u​b​e​T​i​m​e​F​
r​a​m​e​.​s​t​a​r​t​Y​e​a​r​=​2​0​1​6​&​c​u​b​e​T​i​m​e​F​r​a​m​e​.​e​n​d​Y​e​a​r​=​2​0​2​2​&​r​e​f​e​r​e​n​c​e​P​e​r​i​o​d​s​=​2​0​1​
6​0​1​0​1​%​2​C​2​0​2​2​0​1​0​1​&​r​e​q​u​e​s​t​_​l​o​c​a​l​e​=​e​n​​​​​.​​​

34.	 Miller WC, Anton HA, Townson AF. Measurement properties of the CESD scale 
among individuals with spinal cord injury. Spinal Cord. 2008;46(4):287–92. 
https:/​/doi.or​g/10.10​38/s​j.sc.3102127.

35.	 Radloff LS. The CES-D Scale: A Self-Report Depression Scale for Research in 
the General Population. Appl Psychol Meas. 1977;1(3):385–401. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​
g​/​1​0​.​1​1​7​7​/​0​1​4​6​6​2​1​6​7​7​0​0​1​0​0​3​0​6​​​​​.​​​

36.	 Boivin M, Pérusse D, Dionne G, Saysset V, Zoccolillo M, Tarabulsy GM, Tremblay 
N, Tremblay RE. The genetic-environmental etiology of parents’ perceptions 
and self‐assessed behaviours toward their 5‐month‐old infants in a large 
twin and singleton sample. J Child Psychol Psychiatry. 2005;46(6):612–30. 
https:/​/doi.or​g/10.11​11/j​.1469-7610.2004.00375.x.

https://doi.org/10.3389/fpsyt.2017.00248
https://doi.org/10.1016/j.ajog.2008.11.033
https://doi.org/10.1016/j.ajog.2008.11.033
https://doi.org/10.1016/j.jpsychires.2018.08.001
https://doi.org/10.1016/j.jpsychires.2018.08.001
https://www150.statcan.gc.ca/n1/daily-quotidien/190624/dq190624b-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/190624/dq190624b-eng.htm
https://doi.org/10.1038/s41398-021-01663-6
https://doi.org/10.1038/s41398-021-01663-6
https://doi.org/10.1016/j.jogc.2022.12.004
https://doi.org/10.1016/j.jogc.2022.12.004
https://doi.org/10.1016/S2215-0366(16)30148-1
https://doi.org/10.1177/1745506519844044
https://doi.org/10.1177/1745506519844044
https://doi.org/10.1037/0033-295x.106.3.458
https://doi.org/10.1037/0033-295x.106.3.458
https://doi.org/10.1080/15374416.2017.1280803
https://doi.org/10.1016/j.jad.2021.03.056
https://doi.org/10.1111/j.1741-3729.2011.00694.x
https://doi.org/10.1007/s10826-019-01392-x
https://doi.org/10.1037/fam0000988
https://doi.org/10.1037/fam0000988
https://doi.org/10.1037/10468-002
https://doi.org/10.1037/10468-002
https://doi.org/10.1007/s10567-022-00398-0
https://doi.org/10.1007/s10567-022-00398-0
https://doi.org/10.1002/imhj.21937
https://doi.org/10.1002/imhj.21937
https://doi.org/10.1136/bmj.a3064
https://doi.org/10.3390/ijerph17082675
https://doi.org/10.3390/ijerph17082675
https://doi.org/10.1017/S0033291713001530
https://doi.org/10.3389/fgwh.2021.651244
https://doi.org/10.3389/fgwh.2021.651244
https://doi.org/10.1186/1471-2393-12-36
https://doi.org/10.1186/1471-2393-12-36
https://doi.org/10.1016/j.jad.2014.09.022
https://doi.org/10.1016/j.jad.2014.09.022
https://doi.org/10.1037/dev0000425
https://doi.org/10.1037/dev0000425
https://doi.org/10.1016/j.jad.2022.04.091
https://doi.org/10.1016/j.jad.2022.04.091
https://doi.org/10.15452/cejnm.2022.13.0010
https://doi.org/10.1080/01443615.2021.1980512
https://doi.org/10.1080/01443615.2021.1980512
https://doi.org/10.1002/imhj.21692
https://doi.org/10.1002/imhj.21692
https://doi.org/10.1037/dev0000261
https://doi.org/10.1111/ppe.12320
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1110001201%26pickMembers%5B0%5D=1.1%26cubeTimeFrame.startYear=2016%26cubeTimeFrame.endYear=2022%26referencePeriods=20160101%2C20220101%26request_locale=en
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1110001201%26pickMembers%5B0%5D=1.1%26cubeTimeFrame.startYear=2016%26cubeTimeFrame.endYear=2022%26referencePeriods=20160101%2C20220101%26request_locale=en
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1110001201%26pickMembers%5B0%5D=1.1%26cubeTimeFrame.startYear=2016%26cubeTimeFrame.endYear=2022%26referencePeriods=20160101%2C20220101%26request_locale=en
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1110001201%26pickMembers%5B0%5D=1.1%26cubeTimeFrame.startYear=2016%26cubeTimeFrame.endYear=2022%26referencePeriods=20160101%2C20220101%26request_locale=en
https://doi.org/10.1038/sj.sc.3102127
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1111/j.1469-7610.2004.00375.x


Page 12 of 12Morin et al. Maternal Health, Neonatology and Perinatology           (2026) 12:33 

37.	 Dubois L, Feng C, Bédard B, Yu Y, Luo Z-C, Marc I, Fraser WD. Breast-feeding, 
rapid growth in the first year of life and excess weight at the age of 2 years: 
The 3D Cohort Study. Public Health Nutr. 2022;25(12):3455–65. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​
/​1​0​.​1​0​1​7​/​S​1​3​6​8​9​8​0​0​2​2​0​0​0​0​1​5​​​​​.​​​

38.	 Chan K, Labonté JM, Francis J, Zora H, Sawchuk S, Whitfield KC. Breastfeed-
ing in Canada: Predictors of initiation, exclusivity, and continuation from the 
2017–2018 Canadian Community Health Survey. Appl Physiol Nutr Metab. 
2023;48(3):256–69. https:/​/doi.or​g/10.11​39/a​pnm-2022-0333.

39.	 Gupta PM, Perrine CG, Chen J, Elam-Evans LD, Flores-Ayala R. Monitoring 
the World Health Organization global target 2025 for exclusive breastfeed-
ing: Experience from the United States. J Hum Lactation. 2017;33(3):578–81. 
https:/​/doi.or​g/10.11​77/0​890334417693210.

40.	 Ricci C, Otterman V, Bennett T-L, Metcalfe S, Darling E, Semenic S, Dzak-
pasu S, System CPS. Rates of and factors associated with exclusive and any 
breastfeeding at six months in Canada: An analysis of population-based 
cross-sectional data. BMC Pregnancy Childbirth. 2023;23(1):56. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​
/​1​0​.​1​1​8​6​/​s​1​2​8​8​4​-​0​2​3​-​0​5​3​8​2​-​2​​​​​.​​​

41.	 Boivin M, Morin-Ouellet I, Leblanc N, Dionne G, Frénette É, Pérusse D, 
Tremblay RE. Evolution of parental perceptions and behaviours. Québec 
longitudinal study of child development (QLSCD 1998–2002) – from birth to 
29 months. 2002;2(9). ​h​t​t​​p​s​:​/​​/​w​w​​w​.​​j​e​s​​u​i​s​j​​e​s​e​​r​a​​i​.​s​t​a​t​.​g​o​u​v​.​q​c​.​c​a​/​p​u​b​l​i​c​a​t​i​o​n​s​/​
B​e​b​e​V​2​N​o​9​.​p​d​f​​​​​.​​​

42.	 McArdle JJ, Bell RQ. An introduction to latent growth models for develop-
mental data analysis. In: Little TD, Schnabel KU, Baumert J, editors. Modeling 
longitudinal and multilevel data: practical issues, applied approaches, and 
specific examples. Lawrence Erlbaum Associates; 2000. pp. 69–107.

43.	 Bentler PM. Comparative fit indexes in structural models. Psychol Bull. 
1990;107(2):238. https:/​/doi.or​g/10.10​37/0​033-2909.107.2.238. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​
/​h​t​t​p​s​:​/​/​​​​​.​​​

44.	 Tucker LR, Lewis C. A reliability coefficient for maximum likelihood factor 
analysis. Psychometrika. 1973;38(1):1–10. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​0​7​/​B​F​0​2​2​9​1​1​7​
0​​​​​.​​​

45.	 Browne MW, Cudeck R. Alternative Ways of Assessing Model Fit. Sociol Meth-
ods Res. 1992;21(2):230–58. https:/​/doi.or​g/10.11​77/0​049124192021002005.

46.	 Hu L-t, Bentler PM. Cutoff criteria for fit indexes in covariance structure 
analysis: Conventional criteria versus new alternatives. Struct Equ Model. 
1999;6(1):1–55. https:/​/doi.or​g/10.10​80/1​0705519909540118.

47.	 Preacher K, Wichman A, MacCallum R, Briggs N. Latent growth curve model-
ing. SAGE; 2008. https:/​/doi.or​g/10.41​35/9​781412984737.

48.	 Felt JM, Depaoli S, Tiemensma J. Latent growth curve models for biomarkers 
of the stress response. Front NeuroSci. 2017;11:315. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​3​3​8​9​/​f​
n​i​n​s​.​2​0​1​7​.​0​0​3​1​5​​​​​.​​​

49.	 Li F, Duncan TE, Duncan SC, McAuley E, Chaumeton NR, Harmer P. Enhancing 
the psychological well-being of elderly individuals through Tai Chi exercise: A 
latent growth curve analysis. Struct Equ Model. 2001;8(1):53–83. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​
g​/​1​0​.​1​2​0​7​/​S​1​5​3​2​8​0​0​7​S​E​M​0​8​0​1​_​4​​​​​.​​​

50.	 Muthén BO, Curran PJ. General longitudinal modeling of individual differ-
ences in experimental designs: A latent variable framework for analysis and 
power estimation. Psychol Methods. 1997;2(4):371–402. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​
3​7​/​1​0​8​2​-​9​8​9​X​.​2​.​4​.​3​7​1​​​​​.​​​

51.	 Zhang W, O’Brien N, Forrest JI, Salters KA, Patterson TL, Montaner JS, Hogg 
RS, Lima VD. Validating a shortened depression scale (10 item CES-D) among 

HIV-positive people in British Columbia, Canada. PLoS ONE. 2012;7(7):e40793. 
https:/​/doi.or​g/10.13​71/j​ournal.pone.0040793.

52.	 Pierce T, Boivin M, Frenette É, Forget-Dubois N, Dionne G, Tremblay RE. Mater-
nal self-efficacy and hostile-reactive parenting from infancy to toddlerhood. 
Infant Behav Dev. 2010;33(2):149–58. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​1​6​/​j​.​i​n​f​b​e​h​.​2​0​0​9​.​1​2​
.​0​0​5​​​​​.​​​

53.	 Forget-Dubois N, Boivin M, Dionne G, Pierce T, Tremblay RE, Pérusse D. A lon-
gitudinal twin study of the genetic and environmental etiology of maternal 
hostile-reactive behavior during infancy and toddlerhood. Infant Behav Dev. 
2007;30(3):453–65. https:/​/doi.or​g/10.10​16/j​.infbeh.2006.12.005.

54.	 Gardner F, Shaw DS. Behavioral problems of infancy and preschool children 
(0–5). In M. Rutter, D. Bishop, D. Pine, S. Scott, J. Stevenson, E. Taylor and 
A. Thapar, editors, Rutter’s Child and Adolescent Psychiatry (5th ed., pp. 
882–893). Wiley Blackwell. 2008. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​0​2​/​9​7​8​1​4​4​4​3​0​0​8​9​5​.​c​h​5​
3​​​​​.​​​

55.	 Lovejoy MC, Graczyk PA, O’Hare E, Neuman G. Maternal depression and par-
enting behavior: A meta-analytic review. Clin Psychol Rev. 2000;20(5):561–92. 
https:/​/doi.or​g/10.10​16/s​0272-7358(98)00100-7.

56.	 Lagacé-Séguin DG, d’Entremont MRL. Less than optimal parenting strategies 
predict maternal low‐level depression beyond that of child transgressions. 
Early Child Dev Care. 2006;176(3–4):343–55. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​8​0​/​0​3​0​0​4​4​3​
0​5​0​0​0​4​0​0​0​0​​​​​.​​​

57.	 Jacques S, Parent S, Castellanos-Ryan N, Séguin JR, Zelazo PD. Breastfeeding 
may provide on-the-job training of self-regulation: longitudinal links with 
inhibitory control. Appetite. 2026;108568.

58.	 Barnett MA, de Baca TC, Jordan A, Tilley E, Ellis BJ. Associations among child 
perceptions of parenting support, maternal parenting efficacy and maternal 
depressive symptoms. Child Youth Care Forum. 2015;44:17–32. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​
g​/​1​0​.​1​0​0​7​/​s​1​0​5​6​6​-​0​1​4​-​9​2​6​7​-​9​​​​​.​​​

59.	 Belsky J. The determinants of parenting: a process model. Child Dev. 
1984;83–96. https:/​/doi.or​g/10.11​11/j​.1467-8624.1984.tb00275.x.

60.	 Macmillan KK, Lewis AJ, Watson SJ, Bourke D, Galbally M. Maternal social sup-
port, depression and emotional availability in early mother-infant interaction: 
Findings from a pregnancy cohort. J Affect Disord. 2021;292:757–65. ​h​t​t​p​s​:​/​/​d​
o​i​.​o​​​r​​g​/​​1​​0​.​1​0​1​6​/​j​.​j​a​d​.​2​0​2​1​.​0​5​.​0​4​8​​​​​.​​​

61.	 Bornstein MH, Putnick DL, Lansford JE, Pastorelli C, Skinner AT, Sorbring E, 
Tapanya S, Uribe Tirado LM, Zelli A, Alampay LP, Al-Hassan SM, Bacchini D, 
Bombi AS, Chang L, Deater-Deckard K, Di Giunta L, Dodge KA, Malone PS, 
Oburu P. Mother and father socially desirable responding in nine countries: 
Two kinds of agreement and relations to parenting self-reports. Int J Psychol. 
2015;50(3):174–85. https:/​/doi.or​g/10.10​02/i​jop.12084.

62.	 Visschers J, Jaspaert E, Vervaeke G. Social desirability in intimate partner vio-
lence and relationship satisfaction reports: an exploratory analysis. J interpers 
Violence. 2017;32(9):1401–20. https:​​​//d​oi.​or​g/10​.11​77/0886260515588922.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1017/S1368980022000015
https://doi.org/10.1017/S1368980022000015
https://doi.org/10.1139/apnm-2022-0333
https://doi.org/10.1177/0890334417693210
https://doi.org/10.1186/s12884-023-05382-2
https://doi.org/10.1186/s12884-023-05382-2
https://www.jesuisjeserai.stat.gouv.qc.ca/publications/BebeV2No9.pdf
https://www.jesuisjeserai.stat.gouv.qc.ca/publications/BebeV2No9.pdf
https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/https://
https://doi.org/https://
https://doi.org/10.1007/BF02291170
https://doi.org/10.1007/BF02291170
https://doi.org/10.1177/0049124192021002005
https://doi.org/10.1080/10705519909540118
https://doi.org/10.4135/9781412984737
https://doi.org/10.3389/fnins.2017.00315
https://doi.org/10.3389/fnins.2017.00315
https://doi.org/10.1207/S15328007SEM0801_4
https://doi.org/10.1207/S15328007SEM0801_4
https://doi.org/10.1037/1082-989X.2.4.371
https://doi.org/10.1037/1082-989X.2.4.371
https://doi.org/10.1371/journal.pone.0040793
https://doi.org/10.1016/j.infbeh.2009.12.005
https://doi.org/10.1016/j.infbeh.2009.12.005
https://doi.org/10.1016/j.infbeh.2006.12.005
https://doi.org/10.1002/9781444300895.ch53
https://doi.org/10.1002/9781444300895.ch53
https://doi.org/10.1016/s0272-7358(98)00100-7
https://doi.org/10.1080/03004430500040000
https://doi.org/10.1080/03004430500040000
https://doi.org/10.1007/s10566-014-9267-9
https://doi.org/10.1007/s10566-014-9267-9
https://doi.org/10.1111/j.1467-8624.1984.tb00275.x
https://doi.org/10.1016/j.jad.2021.05.048
https://doi.org/10.1016/j.jad.2021.05.048
https://doi.org/10.1002/ijop.12084
https://doi.org/10.1177/0886260515588922

	﻿Bidirectional associations between maternal depressive symptomatology and parenting: moderating effects of breastfeeding and partner support
	﻿Abstract
	﻿Introduction
	﻿Maternal depression and parenting behaviors
	﻿Maternal depressive symptoms and parenting: roles of breastfeeding and partner support
	﻿The current study

	﻿Materials and methods
	﻿Participants and procedure
	﻿Missing data
	﻿Measures
	﻿Maternal symptoms of depression
	﻿Parenting practices
	﻿Breastfeeding
	﻿Partner support


	﻿Statistical analysis
	﻿Results
	﻿Descriptive analyses
	﻿Latent growth curve analyses
	﻿Unconditional models for parenting practices
	﻿Maternal self-efficacy
	﻿Maternal warmth
	﻿Hostile-reactive behavior


	﻿Conditional latent growth curve models
	﻿Maternal depressive symptomatology and parenting

	﻿Moderation analyses


