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Abstract

Capitalizing on a longitudinal cohort followed from gestation through adolescence (201 mother-

child dyads), we investigate the contributions of severity and stability of both maternal depressive 

and perceived stress symptoms to adolescent psychopathology. Maternal depressive and perceived 

stress trajectories from pregnancy through adolescence were identified with latent class growth 

analyses, and associations with adolescent internalizing and externalizing symptoms were 

examined. For both depression and stress, the most common trajectory group comprised mothers 

displaying stable and low symptom levels over time, and adolescents of these mothers had 

the fewest internalizing and externalizing symptoms. Maternal membership to one or more 

aberrant trajectory groups predicted higher levels of internalizing and externalizing symptoms, 

determined by both maternal and adolescent self-report. This study indicates that profiles of 

multiple indicators of maternal psychopathology assessed across childhood, beginning prenatally, 

can provide critical additional insight into child psychopathology risk.
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Introduction

Compared to other species, even among our closest primate relatives, humans are unique 

in the amount of parental care required to raise offspring to reproductive age [1]. Children 

are heavily reliant on parents for many years of their lives and sensitive periods of brain 

development largely overlap with developmental stages during which the child is dependent 

on the mother [2]. Because both stressful and supportive rearing environments have existed 

throughout human history, natural selection has shaped developmental systems to respond 

to indicators of environmental conditions, and it is posited that parenting and other family 

processes serve as a primary indicator or a “weather forecast” for the developing child 

[3,4]. Consistent with these conceptual models is a body of work indicating that pre- and 

postnatal maternal behaviors and emotional states are principal determinants of offspring 

psychopathology [5,6,7,8,9,10].

The vast majority of studies examining maternal mental health and child development focus 

on a single diagnosis or symptom profile (e.g., depression, schizophrenia, stress), despite the 

high degree of comorbidity among different psychological disorders [11]. Furthermore, to 

date, most studies have focused only on maternal depression and associated child outcomes 

[9,12]. However, it is likely that exposure to multiple indicators of psychological distress 

exerts cumulative effects on children. This seems probable because children’s cumulative 

exposures to multiple environmental risk factors (e.g., maltreatment, low socioeconomic 

status) are associated with increased risk for developing subsequent psychopathology, such 

that those experiencing a higher number of risk factors display more severe symptomology 

[13,14,15].

In addition to assessing the singular versus cumulative effects of risk exposures in early life, 

increasing attention has also been paid to the consistency or patterns of those exposures over 

time. It recently has been argued that stability or patterns of maternal mental health across 

developmental periods may be an important determinant of child mental health [16,17,18]. 

Studies that have examined clinical diagnosis status at multiple postnatal developmental 

timepoints indicate that in addition to exposures to depressive episodes, the patterns and 

chronicity of those exposures also matter [19,20]. Building upon these findings are analytic 

methodologies allowing examination of latent trajectory classes of mental health symptoms 

over time to reveal distinct symptom profiles, rather than simply the presence or absence 

of a mental health diagnosis or symptom profile at a single timepoint (see Nandi, Beard, 

& Galea, 2009 [21] for a review). Marked consistencies exist across studies applying 

latent trajectory approaches to maternal depression. Children of mothers who exhibit stable 

and low profiles of psychological distress compared to those in other profile groups 

(e.g., chronically high, intermittent, increasing and decreasing) are at the lowest risk for 

psychopathology [22,23,24,25,26,27,28,29]. Notably, Cents et al. [24] demonstrated that 

trajectory modeling of maternal depressive symptoms was of added value in predicting child 

psychopathology compared to previous, more conventional approaches to characterizing 

maternal depression profiles including severity (defined as mean symptom scores across 

time) and chronicity (number of assessments at which the mother scored above the 

clinical cutoff). Taken together, these observations raise the question of whether examining 

trajectories of multiple indicators of maternal distress from the prenatal period through the 
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transition period to early adolescence might reveal new insight into the associations between 

cumulative exposures to maternal mental health profiles and risk for child psychopathology.

The Current Study

Capitalizing on a longitudinal cohort followed prospectively from fetal life through early 

adolescence, the current study aims to expand beyond existing investigations of latent 

maternal mood profiles by examining the joint and separate contributions to child and 

preadolescent psychopathology of profiles of two maternal mental health indicators, 

perceived stress and depressive symptoms. We hypothesized that children of mothers with 

high levels of depressive or perceived stress symptoms from pregnancy through childhood 

would exhibit elevated internalizing and externalizing symptoms. We also expected 

cumulative associations between maternal psychological distress and child psychopathology 

such that children of mothers with greater levels of both depressive and perceived 

stress symptoms would experience the largest number of internalizing and externalizing 

symptoms.

Methods

Study Overview

Participants were mother-child dyads from prospective longitudinal studies of early life 

influences on development. Mood and stress were evaluated in mothers during pregnancy 

and postnatally until the child was an early adolescent.

Assessments of maternal depressive symptoms and perceived stress were conducted at five 

time points during pregnancy, 2-3 months after the child’s birth, when the child was 6-9 

years of age (perceived stress only) and when the child was between 10-13 years of age (N = 

271; see Figure S1). Child internalizing and externalizing symptoms were assessed when the 

children were between the ages of 10-13.

Participants

Eligibility criteria for this study included previous participation in one of two prospective 

longitudinal studies of prenatal and early life influences on development with identical 

eligibility criteria. Participants were originally recruited during pregnancy from Southern 

California obstetric clinics and were invited to participate if they were English-speaking and 

over the age of 18 with singleton pregnancies less than 20 gestational weeks. Women were 

excluded if they had any uterine or cervical abnormalities, neuroendocrine dysfunction, or if 

they self-reported tobacco, alcohol, or drug use during pregnancy. Mother-child pairs were 

included if child internalizing and externalizing outcome data were available at 10-13 years 

of age. Child outcome data were collected between 2013 and 2020. For complete descriptive 

information for mothers and children, see Table 1.

Procedure

Maternal Psychological Assessments—Maternal depressive symptoms were 

measured using the Center for Epidemiologic Studies Depression Scale Short Form (CESD-

SF [30]). The scale contains 9 items measured on a four-point Likert scale. Participants are 
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asked to rate depressive symptoms within a range of 0 (“rarely or none of the time (less 

than 1 day)) to 3 (“most or all of the time (5-7 days), with a higher total score (max. 27) 

indicating greater endorsement of depressive symptoms. The CES-D is internally consistent 

and has been validated for use in ethnically diverse pregnant samples [31].

The 10-item version of Cohen’s Perceived Stress Scale (PSS [32]) was used to measure 

generalized/non-specific stress. The scale contains items assessing perceived control over 

life events, confidence about handling personal problems, and ability to manage irritations. 

Responses on the 5-point Likert scale range from 0 (never) to 4 (almost always), with a 

maximum final score of 40. The PSS also has good internal consistency and has been used 

reliably with a range of samples, including pregnant women [8].

Child Internalizing and Externalizing

Child Behavior Checklist.: Maternal report of child internalizing and externalizing 

symptoms was assessed using the Child Behavior Checklist (CBCL) from the Achenbach 

System of Empirically Based Assessment (ASEBA). The ASEBA measures adaptive 

and maladaptive functioning. The CBCL displays high test retest stability and is 

internally consistent [33]. The Child Behavior Checklist (CBCL) has been used to predict 

psychopathology during adolescence, including anxiety, depressive, and disruptive behavior 

disorders [34]. The CBCL contains 113 items capturing a wide range of behaviors. 

Responses are made using a 3-point Likert scale from 0 (not true) to 2 (very true). 

The instrument contains eight empirically-based syndrome subscales. From the subscales, 

scores for three composite scales (Internalizing Behavior, Externalizing Behavior, and Total 

Problems) are calculated.

Youth Self Report.: Child self-report of internalizing and externalizing was measured 

using ASEBA’s Youth Self Report/11-18 (YSR) form. Initially designed for 11-18 year 

old children, the YSR also has been validated for use in younger children age 7-10 [35] 

suggesting it is appropriate for the 10-13-year-old children in the present study. It is a 

measure parallel to the CBCL, containing the same subscales and 3-point Likert response 

scale. The YSR also has high test retest stability and has good internal consistency [33].

Data Analysis

Maternal stress and mood trajectories.

In preparation for investigating our aims, we conducted latent class growth analyses to 

identify distinct groups of subjects with different combinations of stress and depressive 

symptom trajectories from pregnancy through 13 years postpartum. These analyses were 

conducted for all available cases (N = 271), using full-information maximum likelihood 

with robust standard errors as the estimator. Models were tested successively, comparing 

bootstrapped parametric likelihood ratio test p values and Bayesian Information Criterion 

(BIC) values in each iteration to determine whether there was a statistically significant 

improvement in fit for the model with each additional class. The best fitting model was then 

selected for prenatal through postnatal depressive symptoms, which consisted of four latent 

trajectory groups; a stable-low symptoms group, a moderate-increasing symptoms group, a 

moderate-decreasing symptoms group, and a high-decreasing symptoms group (Figure 1A). 
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The best fitting model for prenatal through postnatal perceived stress symptoms consisted of 

three groups; a stable-low symptoms group, a moderate-decreasing symptoms group, and an 

intermittent symptoms group (Figure 1B). The stable-low symptoms groups were the largest 

for both depressive and stress symptoms (70% and 53.5% of mothers, respectively). These 

analyses were conducted using Mplus, version 8.4. Additional details about the latent class 

models and model fit are provided in the supplement.

Maternal stress and mood trajectories and adolescent outcomes.—We used 

univariate analyses of covariance (ANCOVA) to investigate whether maternal stress and 

depression latent trajectory groups separately predicted child and maternal report of 

internalizing and externalizing symptoms. Then, we examined whether consideration of 

maternal mental health trajectories of both depressive symptoms and stress together provides 

additional power to predict child internalizing and externalizing symptoms. Further, because 

of literature suggesting that there may be sexually dimorphic responses in exposures to 

prenatal and early life adversity [22,23,36], child sex by group interaction was examined. 

The results of these models are presented in the supplemental materials.

Covariates.—Based on previously established predictors of child mental health 

[15,37,38,39,40], child sex, income-to-needs ratio and maternal cohabitation with the child’s 

father were included as covariates in all analyses. The percentage of participants missing 

covariate data was 2.9% for income-to-needs ratio and maternal cohabitation with the 

child’s father. Child sex was not missing for any participants. Missing values for income-to-

needs ratio were imputed through Expectation Maximization. Missing values for maternal 

cohabitation were single imputed to “not living with father.” Additional information about 

the relation of sociodemographic variables to the latent classes and child internalizing and 

externalizing symptoms is included in Table 1.

Results

Maternal Depressive Symptom Trajectories from Pregnancy Through Early Adolescence

As shown in Figure 2A, mothers reporting stable and low depressive symptoms (Group 1) 

were most likely to have children with the lowest levels of internalizing and externalizing 

symptoms. Conversely, mothers belonging to any of the other three groups were more 

likely to have children with elevated levels of internalizing and externalizing symptoms. 

ANCOVAs confirmed group differences in both internalizing and externalizing symptoms 

according both to child self-report (internalizing: F(3, 188) = 2.64, p = .051, ηp
2 = .04; 

externalizing: F(3, 188) = 2.87, p = .038, ηp
2 = .04), and maternal report (internalizing: F(3, 

191) = 7.48, p < .001, ηp
2 = .11; externalizing: F(3, 191) = 4.05, p = .008, ηp

2 = .06).

Maternal Perceived Stress Trajectories from Pregnancy Through Early Adolescence

Children whose mothers reported the pattern of stable and low perceived stress symptoms 

(Group 1) exhibited the fewest internalizing and externalizing symptoms compared with 

children whose mothers exhibited other patterns (Figure 2B). Differences based on maternal 

latent class profiles were present for maternal report of both internalizing and externalizing 

symptoms (F(2, 192) = 7.07, p = .001, ηp
2 = .07; F(2, 192) = 6.18, p = .003, ηp

2 = .06, 
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respectively) and child self-report of externalizing symptoms (F(2, 189) = 4.31, p = .015, 

ηp
2 = .04), but not for child self-report of low levels of internalizing symptoms (F(2, 189) = 

1.53, p = .219, ηp
2 = .02).

Examination of the Joint Contributions of Depressive Symptoms and Perceived Stress: 
Co-Occurring Trajectory Groups

To examine the joint contributions of latent trajectory group membership, we initially 

categorized women into 9 co-occurring trajectory groups based on their membership 

status for both perceived stress and depression (e.g., Stable-Low CES-D/Stable-Low PSS, 

Moderate-Decreasing CES-D/Stable-Low PSS, Stable-Low CES-D/Intermittent PSS, etc.). 

As presented in supplemental Table 1, for both maternal and child self-report of internalizing 

and externalizing symptoms, children whose mothers belonged to the Stable-Low CES-

D/Stable-Low PSS group, exhibited the fewest symptoms. To minimize the number of 

statistical comparisons and create a variable reflecting stability and severity of symptoms, 

the sample was divided into the following three groups: those with membership in the 

stable-low groups for both depression and perceived stress (50.7%), those with membership 

in one stable-low group only (23.4%), and those who did not belong to a stable-low group 

for either depression or perceived stress (25.9%).

Children whose mothers reported stable and low levels of both depression and perceived 

stress exhibited the fewest symptoms of psychopathology (Figure 3). Specifically, these 

children had the lowest mean levels of internalizing and externalizing symptoms, according 

both to self and maternal report. In comparison, children whose mothers did not have 

membership in either of the stable-low groups for depression or stress, exhibited the highest 

levels of internalizing and externalizing symptoms. Finally, mothers who belonged to only 

one stable-low group for depression or stress had children with levels of internalizing and 

externalizing symptoms that fell between the symptom levels of children with mothers in 

the other two categories. ANCOVAs confirmed that the mean differences shown in Figure 3 

were present for both child self-report (internalizing: F(2, 189) = 3.22, p = .042, ηp
2 = .03; 

externalizing: F(2, 189) = 4.97, p = .008, ηp
2 = .05), and maternal report (internalizing: F(2, 

192) = 12.02, p < .001, ηp
2 = .11; externalizing: F(2, 192) = 7.57, p = .001, ηp

2 = .07).

Discussion

We found that patterns of maternal mental health symptoms over a period of up to 13 

years, beginning prenatally, are associated with internalizing and externalizing symptoms 

during early adolescence. There was remarkable consistency in the latent trajectory profiles 

of maternal depressive and perceived stress symptoms; in all cases, a stable-low group 

was identified, which comprised the majority of women. Maternal membership in both 

of the stable-low depression and stress trajectory groups consistently was associated with 

optimal child mental health in that these children exhibited the lowest levels of maternal 

and self-reported internalizing and externalizing symptoms. Children of mothers who did not 

belong to the stable-low group for either depression or stress displayed the greatest number 

of internalizing and externalizing symptoms, and children with mothers belonging to only 

one stable-low group had levels of internalizing and externalizing symptoms between the 
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extreme groups. These observations are consistent with current conceptualizations of early 

life adversity that emphasize both magnitude of exposure and the stability or predictability 

of those exposures as representing distinct and meaningful dimensions of early childhood 

adversity [16,17,18,41].

These findings corroborate the existing literature on latent trajectories of maternal mood 

and also expand it in several ways. First, other studies have found associations between 

trajectories of stable and low maternal psychological distress symptoms and more optimal 

child emotional, behavioral, and neurodevelopmental outcomes [24,26,27,42,43,44,45]. Our 

study extends this work by examining latent trajectories of both maternal depression 

and perceived stress in relation to child internalizing and externalizing symptoms and 

shows that consideration of their joint contributions improves the prediction of risk 

for child psychopathology. Second, the current study found consistency between both 

child internalizing and externalizing symptoms in association with maternal psychological 

distress. These observations align with evidence that maternal depressive symptoms may 

be more broadly predictive of child psychopathology rather than unique internalizing and 

externalizing problems or diagnoses [46].

A key strength of the current study is the large, prospective sample followed from 

the prenatal period through child age 13. Additionally, a novel contribution is the 

characterization of longitudinal trajectories of maternal perceived stress, and the evidence 

that exposure to maternal perceived stress contributes to child psychopathology risk. Finally, 

the consistency of results across both maternal and child self-report of internalizing and 

externalizing symptoms gives us increased confidence in the findings.

A limitation of this study is that the current sample consists primarily of socioeconomically 

low-risk families. The nature of this sample may have contributed to the small to medium 

effect sizes that were observed between maternal and child psychopathology. Additionally, 

the majority of children in the current study had YSR and CBCL T-scores that were in 

the non-clinical range. The mean T-score for children of mothers in the High-Decreasing 

depression/Moderate-Decreasing stress trajectory group was the highest of all co-occurring 

trajectory groups at 63.0, which is in the borderline clinical range (Table S1). Therefore, 

our ability to generalize these findings to higher risk samples is limited. However, the 

fact that we found significant associations between maternal psychological distress and 

child psychopathology in a community sample with restricted ranges suggests that these 

associations may be further magnified in a clinical sample. Finally, the correlational nature 

of the study prevents us from concluding that exposure to maternal depression and stress 

plays a causal role in risk for psychopathology in children.

There are biological, neurological, and environmental pathways through which maternal 

psychological distress may associate with child psychopathology, depending on the 

developmental stage of exposure. For example, compromised maternal mental health 

during pregnancy likely affects fetal neurodevelopment through endocrine, immune, and/or 

epigenetic pathways [47,48,49]. Compromised maternal care in infancy and negative 

parent-child relationships in childhood also may serve as a pathway between maternal 

psychological distress and child emotional and behavioral outcomes [50,51]. For example, 
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mothers experiencing depression may exhibit less sensitive parenting, which can elicit angry 

and hostile behaviors in children [52]. Additionally, children may learn to model negative 

maternal cognitions, behavior, and affect, resulting in internalizing and externalizing 

symptoms [53].

The current study has implications for the clinical assessment and treatment of both mothers 

and children suffering from mental health problems. Understanding how maternal mental 

health changes over time can help to identify children at risk for adverse outcomes. 

Similarly, the observation that cumulative exposures to maternal psychological distress 

beyond the pre- and postnatal periods have implications for child mental health, suggest that 

additional screening for maternal psychopathology at pediatric visits throughout childhood 

may prove to be beneficial for identifying mothers and children in need of mental health 

treatment.

The current study strongly supports a broad conceptualization of the role of maternal 

psychopathology--one that considers multiple indicators of psychopathology conjointly, 

as well as their stability over time. It also provides support for conceptual models 

emphasizing the potency of cumulative exposures to adversity during development, showing 

that cumulative effects can be detected by consideration of more than one indicator within 

the domain of maternal psychological distress. Given the large degree of overlap between 

sensitive periods of brain development and developmental stages that necessitate maternal 

care, consideration of maternal psychological distress across domains and across time can 

advance understanding of how maternal psychopathology shapes the developing brain and 

contributes to manifestations of child psychopathology.

Summary

Despite emerging dimensional models of psychopathology illustrating robust commonalities 

among many forms of mental illness, studies have focused primarily on maternal depressive 

symptoms and associated child psychosocial outcomes. Therefore, the current study 

investigated the cumulative contributions of both maternal depressive and perceived stress 

symptoms to psychopathology during the transition to adolescence with a longitudinal 

cohort followed from gestation through early adolescence. We found that, for both 

depression and stress, the largest latent trajectory group comprised mothers displaying 

stable and low symptom levels over time. Children of mothers in stable-low groups for 

both depression and stress exhibited the fewest internalizing and externalizing symptoms, 

those with mothers in one stable-low group displayed greater internalizing and externalizing 

symptoms, and those whose mothers were not members of either stable-low group 

demonstrated the highest internalizing and externalizing symptoms.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
a Latent trajectory groups of depressive symptoms in the prenatal through postpartum period 

(N = 270)

b Latent trajectory groups of perceived stress in the prenatal through postpartum period (N = 

271)

Note. The largest group (n = 189, 70.0%) consisted of women who reported stable and 

low levels of depressive symptoms through pregnancy and postpartum (Stable-Low Group). 

The second largest trajectory pattern comprised women who started pregnancy with a low 

level of depressive symptoms that increased steadily through gestation and continued into 

the postpartum period (Moderate-Increasing Group; n = 39, 14.4%). Women who reported 

elevated depressive symptoms early in pregnancy with levels decreasing through gestation 

and into the postpartum period were clustered in the Moderate-Decreasing Group (n = 

25, 9.3%). The fourth profile was characterized by relatively higher, but stable levels of 

symptoms across the pregnancy through postpartum time period (High-Decreasing Group) 

(n = 17, 6.3%). The group depressive symptom means at each time point are as follows: T1 

(15 weeks’ gestation) M = 0.70, SD = 0.58; T2 (19 weeks’ gestation) M = 0.70, SD = 0.57; 

T3 (25 weeks’ gestation) M = 0.73, SD = 0.57; T4 (31 weeks’ gestation) M = 0.80, SD = 
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0.61; T5 (36 weeks’ gestation) M = 0.84, SD = 0.57; T6 (3 months postpartum) M = 0.59, 

SD = 0.55; T7 (child age 10-13) M = 0.56, SD = 0.51.

Note. Most women (n = 145, 53.5%) reported the pattern of stable and low levels of 

perceived stress from pregnancy through postpartum (Stable-Low Group). Women who 

reported moderate levels of perceived stress throughout the prenatal through postpartum 

period made up the second largest group (n = 104, 38.4%) (Moderate-Decreasing Group). 

The third and smallest group (n = 22, 8.1%) consisted of women with a more dynamic 

profile characterized by a decrease across gestation and an increase across the postnatal 

period (Intermittent Group). The group perceived stress means at each time point are as 

follows: T1 (15 weeks’ gestation) M = 1.30, SD = 0.65; T2 (19 weeks’ gestation) M = 1.27, 

SD = 0.66; T3 (25 weeks’ gestation) M = 1.20, SD = 0.72; T4 (31 weeks’ gestation) M = 

1.26, SD = 0.73; T5 (36 weeks’ gestation) M = 1.27, SD = 0.69; T6 (3 months postpartum) 

M = 1.17, SD = 0.66; T7 (child age 6-9) M = 1.15, SD = 0.65; T8 (child age 10-13) M = 

1.15, SD = 0.57.
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Figure 2. 
a Child internalizing and externalizing behavior based on prenatal through postnatal 

maternal depressive symptom trajectory group membership

b Child internalizing and externalizing behavior based on maternal perceived stress class 

membership prenatally through postnatally

Note. Post-hoc comparisons were performed using the LSD test.

*p ≤ .05 **p ≤ .01 ***p ≤ .001
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Figure 3. 
Child internalizing and externalizing behavior based on maternal group membership to the 

Stable-Low trajectory groups

Note. Mothers were grouped into the Stable-Low/Stable-Low trajectory group if they 

belonged to both of the stable, low symptoms trajectory groups for depression and stress 

(50.7%), the Stable-Low/Not Stable-Low trajectory group if they belonged to at least one 

stable, low symptoms group (23.4%), and the Not Stable-Low/Not Stable-Low trajectory 

group if they did not belong to either stable, low symptoms group (25.9%). Post-hoc 

comparisons were performed using the LSD test.

*p ≤ .05 **p ≤ .01 ***p ≤ .001
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