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Abstract

Introduction—The dynamic interplay between parent depressive symptoms and child 

internalizing behavior over time is not well understood.

Methods—We used data from a prospective parent-offspring adoption design (N = 561) to 

examine associations between adoptive parent depressive symptoms and child internalizing 

behavior when children were ages 18 months, 27 months, 4.5 years, and 6 years, and subsequent 

child psychiatric disorder symptoms when children were between the ages of 6 to 8 years. Models 

also accounted for the contributions of birth parent psychopathology, birth mother depressive 

symptoms during pregnancy, and infant negative emotionality. Bidirectional associations between 

adoptive parent depressive symptoms and child internalizing behavior were examined using a 

random-intercept cross-lagged panel model.

Results—There was evidence for associations between child internalizing behavior and adoptive 

parent depressive symptoms over time, with mothers’ depressive symptoms being a more 

salient risk factor for child internalizing behavior than fathers’. We found one significant cross-

lagged association from adoptive mother depressive symptoms at child age 18 months to child 

internalizing behavior at age 27 months. Infant negative emotionality (i.e., emotional liability) 

at age 9 months predicted both child internalizing behavior and adoptive parent depressive 

symptoms.
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Conclusion—Results suggest that postnatal maternal depressive symptoms confer specific risks 

for child internalizing behaviors in toddlerhood and childhood and depressive symptoms in 

childhood.
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The dynamic interplay between parent depressive symptoms and child 

behavior problems on child psychiatric disorders: An adoption study

One out of six children age 2–8 has been diagnosed with a mental, behavior, or 

developmental disorder (Cree et al., 2018), and disorders often co-occur (Danielson et al., 

2018; Ghandour et al., 2019). Psychiatric disorders that begin earlier in life are associated 

with long term deficits in social functioning (Donohue et al., 2020; Finsaas et al., 2020) and 

are challenging for children and their caregivers. They also place a significant burden on 

health care systems (Zima et al., 2016). The continuation of child internalizing behaviors 

to child psychiatric disorders is partially explained by rearing environment influences 

(Wichstrøm et al., 2017). Specifically, parent depression and depressive symptoms are a 

known environmental risk factor for internalizing behaviors and psychiatric disorders in 

early childhood (Bufferd et al., 2014; Netsi et al., 2018; Psychogiou et al., 2017; Wolford 

et al., 2017) and in middle childhood even after accounting for genetic risk (Gouze et 

al., 2021; Kerr, et al., 2013; Lewis et al., 2011; Natsuaki et al., 2014; Netsi et al., 2018). 

Genetics also play an important role in the transmission of risk (Flint & Kendler, 2014). 

Therefore, it is important to consider genetic influences when examining the environmental 

role of parent depressive symptoms on child symptoms. One method to isolate the postnatal, 

environmental transmission of parent depressive symptoms on child symptoms from genetic 

and prenatal effects is to use an adoption design where children are placed with non-relative 

adoptive parents around the time of birth. This study uses a parent-offspring adoption 

design, enrolling children who were placed with non-relative adoptive parents shortly after 

birth. Because the adoptees were reared by parents who were not genetically related to them, 

we can study the effects of postnatal environmental risks separate from genetic and prenatal 

influences.

Postnatal exposure to parent depressive symptoms consistently confers risk for child 

internalizing behaviors (Côté et al., 2018; Goodman et al., 2011; Kendler et al., 2008). 

For maternal depressive symptoms, one meta-analysis found small, yet consistent, effects 

of maternal depressive symptoms on child internalizing behavior and on general child 

psychopathology (Goodman et al., 2011). Most often, associations between maternal 

depressive symptoms and child internalizing behavior emerge when maternal depressive 

symptoms are assessed as a chronic exposure (i.e., aggregated over an extended period; 

Grabow et al., 2017; Pemberton et al., 2010) versus a time-specific exposure (Hails et 

al., 2018). This pattern is consistent with extant findings in which persistent maternal 

depressive symptoms are associated with increased risk for child internalizing behavior 

in early childhood and depression in adolescence (Netsi et al., 2018). Collectively, these 

studies indicate that persistent (between-person) and time-specific (between-dyad) maternal 
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depressive symptoms should be examined to identify developmental periods during which 

the risk for internalizing problems is seeded.

Within this literature, fathers’ depressive symptoms have received substantially less attention 

than mothers’ depressive symptoms (Feldman et al., 2020; Taraban et al., 2020). This gap in 

research is important to fill because fathers experience higher rates of depression compared 

to the overall male population (10% vs. 5%), and up to 25% of fathers report experiencing 

postpartum depression during the first year of fatherhood (Paulson & Bazemore, 2010). 

Moreover, fathers’ depressive symptoms predict child internalizing behavior and psychiatric 

disorders, and effect sizes are similar to those of mothers’ (Goodman et al. 2011). Analyses 

based on our sample have found associations between adoptive father depressive symptoms 

during infancy and children’s behavior problems during toddlerhood (Pemberton et al., 

2010) and internalizing symptoms at age 6 (Hails et al., 2018). In other samples, father 

depression has also been associated with child psychiatric disorders seven years later, in 

particular, Oppositional Defiant Disorder (ODD; Ramchandani et al., 2008). Moreover, 

paternal depressive symptoms are related to maternal depressive symptoms (Paulson & 

Bazemore, 2010), and when both parents experience heightened depressive symptoms, 

children are more likely to exhibit behavior problems (Volling et al., 2018). Thus, it is 

important to account for both parents’ depressive symptoms in studies of child internalizing 

behavior.

While we have summarized the potential heightend importance of chronic rearing parents’ 

depressive symptoms over time, there are opportunities for time-specific influences between 

parents and children throughout development. Transactional models of development propose 

that children and their environments affect each other (Sameroff & Mackenzie, 2003). Child 

exposure to maternal depression during the first year of life is a particularly salient risk 

factor for child internalizing behavior (Allen et al., 1998; Pratt et al., 2017; Verbeek et al., 

2012). In toddlerhood, there is evidence that child internalizing behaviors predict maternal 

depressive symptoms, and improvements in child behavior are related to reductions in 

maternal depressive symptoms (Chazan-Cohen et al., 2007; Hails et al., 2018; Pemberton et 

al., 2010). Throughout childhood and adolescence, similar and more exaggerated patterns 

emerge such that maternal depressive symptoms predict child internalizing behaviors, 

and child internalizing behaviors exacerbate maternal depressive symptoms (Sellers et al., 

2016; Yan & Dix, 2014). Moreover, child psychiatric disorders predict parent psychiatric 

disorders. For example, child depression in middle childhood (7–15 years) predicts parent 

depression approximately two years later (Wesseldijk et al., 2018). Thus, we expected to 

find associations between parent depressive symptoms in infancy (9 months) with toddler 

internalizing behaviors and concurrant associations between maternal depressive symptoms 

and child internalizing behaviors in childhood at age 6, based on pronounced associations 

that are evident in later childhood in prior studies.

Most studies of associations between child internalizing behavior and parent depressive 

symptoms include genetically related individuals. In such studies, it is unclear whether 

associations are explained by a shared genetic predisposition. Few models using a 

genetically-sensitive design have modelled transactional associations using a longitudinal 

latent variable design that can control for trait-like stability in parent depressive symptoms 
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and child internalizing behaviors. Those that have used this approach have included few 

time points and have used regression approaches that do not account for trait-like stability in 

constructs (e.g., Chazan-Cohen et al., 2007; Pemberton et al., 2010), making it challenging 

to assess trait-like characteristics and sensitive points for changes over time. For example, 

Chazan-Cohen et al. (2007) assessed child behavior and maternal depressive symptoms at 

child ages 14, 24, and 36 months and two years later in prekindergarten. They used a 

regression mediation to identify child behavior improvements resulting from the intervention 

as a mediator of improved maternal depressive symptoms. Pemberton et al. (2010) used 

an adoption design, allowing for a separation estimates from the rearing environment and 

biological transmission, but only looked at child externalizing behaviors out to 27 months. 

Other examples of models exist but none to our knowledge have used a design that allows 

for the separation of depressive symptoms in the rearing environment from those that are 

transmitted due to genetic and prenatal risk, while also using a modelling approach that 

separates out trait-like stability to allow for an examination of contributions of parent 

depressive symptoms on child outcomes at specific time points.

The cross-lagged panel model (CLPM) has been previously used to estimate lagged 

influences in developmental models. However, prior research has highlighted that the CLPM 

does not adequately control for the trait-like or time-invariant nature of each construct, and 

thus leads to biased estimates of cross-lagged paths. To address limitations of the traditional 

CLPM, we use a random-intercept cross-lagged panel model (RI-CLPM). The RI-CLPM has 

been proposed as an anecdote to this dilemma because it allows for accurate estimates of 

reciprocal processes over time at the within-dyad level (Hamaker et al., 2015). Thus, the RI-

CLPM provides an ideal approach to model the dynamic interplay between postnatal parent 

depressive symptoms and child behavior problems (Mund & Nestler, 2018) because it allows 

for an examination of reciprocal relations between parent depressive symptoms and child 

behavior problems as they unfold over time, while delineating within- and between-person 

effects (Hamaker et al., 2015).

Current Study

We used a prospective parent-offspring adoption design to examine the bidirectional paths 

between adoptive parent depressive symptoms (postnatal environmental influences) and 

child internalizing symptoms from age 9 months to age 6 years, and ultimately, how 

these influences jointly contributed to predict general child psychopathology and risk for 

residual psychiatric disorder symptoms. We accounted for contributions of birth parent 

psychopathology (genetic influences), birth mother depressive symptoms during pregnancy 

(prenatal risks), and infant negative emotionality. We used a RI-CLPM to enable the 

separation of between-person effects from time-specific effects. Therefore, we were able to 

separate associations between trait-like chronicity (e.g., between-person effects) from time-

specific effects that examine changes in child symptoms as a function of parent symptoms 

over time, and vice versa (within-dyad effects).

We tested the following hypotheses: 1) adoptive mother and father chronic depressive 

symptoms (modelled respectively as latent constructs of depressive symptoms from age 

9 months to age 6 years) would be related to the latent construct of child internalizing 
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behavior and child psychiatric disorder symptoms from 18 months to age 6 years (between-

person effects); 2) adoptive mother and father depressive symptoms during infancy (when 

children are 9 months of age) would be associated with child internalizing behavior at 18 

months); and 3) child internalizing behavior at age 6 would demonstrate a time-specific 

association with concurrent adoptive parent depressive symptoms for both mothers and 

fathers.

Method

Participants

This study used data from the Early Growth and Development Study (EGDS; Leve et al., 

2019). EGDS is a prospective, longitudinal study consisting of 561 linked sets of adoptive 

families (adopted child, adoptive parents, and birth parents), with data collected in two 

cohorts of 361 and 200 linked sets, respectively. Participants were recruited via 45 adoption 

agencies in 15 states across the United States (see Leve et al., 2019, for further description). 

Individuals were eligible for participation if: (1) the adoption was domestic, (2) the infant 

was placed with a non-relative adoptive family, (3) the infant was placed before 3 months 

of age (M = 7.11 days, SD = 13.28), (4) the infant had no known major medical conditions, 

and (5) the birth mother and adoptive parents could read or understand English at least at an 

eighth-grade level.

At the time of the adoptee’s birth, adoptive parents’ median total household income was 

between $100,000 and $125,000 and median educational attainment for adoptive mothers 

and adoptive fathers was at least a 4-year college degree (40% and 40%, respectively). 

Adoptive mother and adoptive father mean ages were 37.43 (SD = 6.03) and 38.28 (SD 
= 5.83) years old, respectively. Most adoptive mothers and adoptive fathers were White 

(92% and 90%, respectively), and the remainder were African American (4% and 5%, 

respectively), Latinx (2% and 2%, respectively), and “other” (2% and 3%, respectively). 

Adoptive parents were assessed in-person at the same time points as adoptees.

For birth parents, the median total household income was between $25,001 and $40,000 and 

the median educational attainment was a high school diploma (measured at 3 to 6 months 

post-partum). Birth parents typically had household incomes of less than $25,000. Birth 

mothers and birth fathers were 24.35 (SD = 6.03) and 26.05 (SD = 7.75) years old at the 

time of birth of the child, respectively. The majority of birth mothers and fathers were White 

(70% and 70%, respectively), and the remainder were African American (13% and 12%, 

respectively), Latinx (7% and 10%, respectively), and “other” (10% and 9%, respectively). 

Birth parents were assessed in-person when adoptees were ages 3 to 6 months, age 18 

months, and again between ages 4 to 7 years old.

Measures

Adoptive parent depressive symptoms—Adoptive mothers and fathers self-reported 

their depressive symptoms when children were 9 months, 18 months, 27 months, 4.5 years, 

and 6 years of age. The Beck Depression Inventory (BDI; Beck et al., 1988) or Center 

for Epidemiologic Studies-Depression Scale (CES-D; Lewinsohn et al., 1997) was used 
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at each time point. Scores were converted to z-scores for ease of comparison. The BDI 

was administered when children were 9 months (Cronbach’s α = .73, .73; adoptive mother 

and adoptive father, respectively), 18 months (Cronbach’s α = .79, .81), and 27 months 

(Cronbach’s α = .83, .86). The original BDI contains 21 items, but an item about suicidal 

ideation (item 9) was not included in the assessment. Scores on the BDI range from 0–60 

with higher scores indicating greater severity of depression. The CES-D was administered 

when children were 4.5 years (Cronbach’s α = .86, .83) and 6 years (Cronbach’s α = .90, 

.85). The CES-D is 20 items, each rated on a scale of 0 to 3 for a range of scores from 0 to 

60, with higher scores indicating a greater severity of depression.

Child internalizing behavior—Adoptive parents completed the Child Behavior Checklist 

(CBCL) to measure internalizing behavior at age 18 months, 27 months, 4.5 years, and 

6 years. For children in Cohort I and children under age 6 in Cohort II, the preschool 

version of the internalizing scale was used (CBCL/1½‐5; Achenbach & Rescorla, 2000). For 

children in Cohort II who were age 6, the school age version was administered (CBCL/6‐18; 

Achenbach & Rescorla, 2001). Raw scores of total internalizing behaviors were converted 

into z-scores to create comparable factors. When available, adoptive mother and father 

report were averaged (r’s: 18 months = .42, 27 months = .51, 4.5 years = .29, 6 years = 

.44) at each time point prior to z-scoring (Cronbach’s α for adoptive mothers and fathers, 

respectively: 18 months = .73, .77; 27 months = .78, .80; 4.5 years = .86,.85; 6 years = .83, 

.83).

Child psychiatric disorder symptoms—When children were between 6 – 8 years 

of age, adoptive parents reported on their children’s psychiatric symptoms during the last 

three months, using the Preschool Age Psychiatric Assessment (PAPA). The PAPA is a 

developmentally-appropriate structured parent interview lasting approximately 100 minutes. 

It includes sections on a range of psychiatric symptoms (Egger et al., 2006). As a structured 

interview, it has the advantage of being keyed to DSM diagnostic criteria, improving the 

likelihood of accurate diagnosis as compared to the CBCL, which is considered a screening 

measure and often provides a basis for referral (Lavigne et al., 2016). Four variables were 

created from the PAPA: Depressive Disorder symptoms (DD), anxiety disorders symptoms 

(AD), Attention Deficit/Hyperactivity Disorder symptoms (ADHD), and Conduct Disorder 

and Oppositional Defiance Disorder symptoms (CD/ODD), each representing a continuous 

symptom count. DSM-IV symptom counts were derived using algorithms created by the 

instrument’s developers. For the full PAPA assessment summary score, interrater reliability 

was computed with percent agreement between two raters on 17% of the 396 PAPA 

assessments (IRR = 93%). A latent variable was estimated by loading all symptom variables 

onto a common child psychopathology higher order factor to account for overall child 

psychopathology and disorder-specific symptoms.

Covariates

Birth parent psychopathology.: An overall factor of birth mother and father 

psychopathology (‘p’ factor) was used to estimate overall liability or genetic risk for 

child internalizing behavior and psychiatric disorders (Marceau et al., 2019). This construct 

is a higher-order factor based on factor scores for two lower-order factors: internalizing 
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problems and externalizing problems. Each of the lower order factors was computed 

using four indicators collected from birth parents at 18- and 54-months post-adoption: 

symptom count, diagnosis count, age of onset, and first-degree relatives with a disorder. 

For the first three indicators, the Composite International Diagnostic Instrument (Kessler 

& Üstün, 2004) and the Diagnostic Interview Schedule (Robins et al., 1981) were used 

to create birth parents counts for (a) number of disorders on the diagnostic interview, 

(b) number of symptoms endorsed on the diagnostic interview, and (c) age of onset 

of each disorder. For internalizing disorders, the diagnostic categories assessed included 

major depression, brief recurrent depression, dysthymia, separation anxiety, adult separation 

anxiety, social phobia, agoraphobia (with and without panic), panic disorder, specific phobia, 

and generalized anxiety. For externalizing disorders, the diagnostic categories assessed 

included CD, antisocial personality disorder, alcohol abuse and dependence, drug abuse 

and dependence, and tobacco dependence. For both externalizing and internalizing scores, 

episodes of prenatal symptoms were excluded. The fourth indicator was the proportion 

of first-degree relatives with either internalizing or externalizing problems. This indicator 

was calculated as the maximum proportion of first-degree relatives [mother, father, and 

up to three siblings] the birth parent rated as having externalizing problems, internalizing 

problems and/or substance use problems. Indicators were entered into a principal component 

analysis separately for each disorder and extracted factor scores were aggregated to create a 

composite score for internalizing symptoms and for externalizing symptoms and aggregated 

again to create the higher order, p factor. For additional information, see Marceau et al. 

(2019).

Infant negative emotionality.: At 9 months, the Infant Behavior Questionnaire (IBQ; 

Rothbart, 1981) was used to assess infant negative emotionality with the 20-item Distress 

to Limitations scale (Cronbach’s α = .83 and .83, adoptive mother and father report, 

respectively) and the 20-item Fearfulness scale (Cronbach’s α = .73 and .72, respectively) to 

control for symptoms before the first administration of the CBCL. When ratings from both 

adoptive mother and father were available (87% of the sample), a mean score was computed 

(r = .56 and .55, p < .05) for each scale. The Distress to Limitations scale and Fearfulness 

scales were then standardized and averaged to arrive at the final indicator for infant negative 

emotionality.

Prenatal and perinatal risk.: Birth mother depressive symptoms during pregnancy were 

collected at 3–6 months postpartum using 5 items from the Beck Depression Inventory 

(BDI; Beck et al., 1988; Cronbach’s α = .93). Additional prenatal and perinatal risk 

variables were assessed using the Perinatal Risk Index (PRI) developed for this study 

(Marceau et al., 2016) based on a modified version of the McNeil-Sjostrom Scale for 

Obstetric Complications (McNeil et al., 1994). The PRI includes birth mother self-report 

data collected at 3–6 months postpartum and from data extracted from prenatal care and 

delivery records.

Openness of adoption.: Degree of openness in adoption was assessed when children were 

5–9 months of age using perceptions of the degree of contact between parties, as rated by 

the birth mother, adoptive mother, and adoptive father, to control for similarities that may 
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result from contact between birth and adoptive families. Each participant rated the degree 

and nature of contact and communication with their counterpart (IRR = .66–.81, ps <.001) 

For additional information see Ge et al. (2008).

Child sex.: Child sex (coded as 0 for male and 1 for female) was included as a covariate 

given that girls typically experience more internalizing symptoms and disorders whereas 

boys typically experience more externalizing symptoms and disorders (Liu, 2004). However, 

sex differences were not examined as a primary hypothesis because sex differences in 

prevalence rates for internalizing disorders do not emerge until adolescence (Crawford et al., 

2001; Martel, 2013).

Analytic Plan

Missing data were evaluated using Little’s test of missing data (Little, 1988) to identify if 

there were patterns in missing data. Little’s test of missingness was significant. Attrition 

analyses revealed that, compared to baseline characteristics, there were no differences 

between children, adoptive mothers, and adoptive fathers who were retained in the study 

compared to those who did not complete the final assessment. There were also no 

differences on birth mother variables for birth fathers who did and did not participate. Thus, 

it is unclear whether there was a mechanism for missingness. When data are not missing at 

random, full information maximum likelihood with structural equation modelling accounts 

for item measurement error and typically performs similarly to multiple imputation (Little et 

al., 2013), and was, thus, used in this study.

The RI-CLPM includes a latent intercept term to account for trait-like stability in 

parent depressive symptoms and child internalizing behavior (between-person effects), 

and, thus, provides an unbiased examination of reciprocal relations between parent 

depressive symptoms and child internalizing behavior as they unfold over time (within-

dyad effects; Hamaker et al., 2015; Mund & Nestler, 2018). Using a RI-CLPM, we 

modelled the reciprocal transaction between adoptive parent depressive symptoms and 

child internalizing behavior while controlling for the trait-like stability of each construct. 

We included birth parent psychopathology, recalled birth mother prenatal depressive 

symptoms, and infant negative emotionality as predictors of the random intercepts of 

adoptive parent depressive symptoms and child internalizing behavior, the latent variable 

representing child psychopathology symptoms, and the residual symptoms, specific to 

each psychiatric disorder. The random intercepts of adoptive parent depressive symptoms 

and child internalizing behavior were also modelled to predict child psychopathology and 

residual disorder symptoms. We used a robust maximum likelihood to estimate the RI-

CLPM because of the non-normal, positively skewed, residual distribution of the variables 

of interest (e.g., depressive symptoms; Kline, 2016). The RI-CLPM was run twice to 

examine distinct patterns between adoptive mother and father depressive symptoms and 

child internalizing behaviors: first, examining the reciprocal relations between adoptive 

mother depressive symptoms and child internalizing behavior, controlling for an observed 

composite of adoptive father depressive symptoms (adoptive mother RI-CLPM), and second, 

examining the reciprocal relations between adoptive father depressive symptoms and child 
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internalizing behavior whilst controlling for an observed composite of adoptive mother 

depressive symptoms (adoptive father RI-CLPM).

Results

Table 1 presents correlations among study variables. Results from both models are presented 

in parentheses in the text and in Table 2, with adoptive mother RI-CLPM results first 

and adoptive father RI-CLPM results second. Figure 1 presents the adoptive mother RI-

CLPM and Figure 2 presents the adoptive father RI-CLPM. Fit indices for the adoptive 

mother RI-CLPM indicated good fit to the data (Robust Comparative Fit Index (CFI) 

= .98; Standardized Root Mean Square Residual (SRMR) = .04; Robust Root Mean 

Square Error of Approximation (RMSEA) = .03) by standards reported in Hu and Bentler 

(1995). Indicators of adoptive mother depressive symptoms loaded onto a random intercept 

(std. coefs. = .59– .64) as did indicators of child internalizing behavior intercept (std. 

coefs. = .57– .61). Child psychiatric disorder symptoms loaded onto a common child 

psychopathology factor (DD std. coef. = .67, CD/ODD std. coef. = .48, ADHD std. coef. 

= .66, ANX std. coef. = .67). The second model specified correlations and cross-lagged 

paths between adoptive father depressive symptoms and child behavioral problems in the 

same manner as previously described for the adoptive mother RI-CLPM. Fit indices for the 

adoptive father RI-CLPM indicated good fit to the data (Robust CFI = .96; SRMR = .04; 

Robust RMSEA = .04). In this model, indicators of adoptive father depressive symptoms 

loaded onto a random intercept (std. coefs. = .68– .75) as did indicators of child internalizing 

behavior intercept (std. coefs. = .57– .61). Child psychiatric disorder symptoms loaded onto 

a common child psychopathology factor (DD std. coef. = .70, CD/ODD std. coef. = .47, 

ADHD std. coef. = .67, ANX std. coef. = .62).

Results identified significant between-person effects as demonstrated in Table 2: adoptive 

mother and adoptive father chronic depressive symptoms when children were age 9 months 

through 6 years were related to chronic child internalizing behaviors from 18 months 

through 6 years (std. coef. = .31, .17; p < .01, p = .03). These findings provide partial 

support for hypothesis 1. Adoptive mother depressive symptoms from this latent composite 

predicted child DD (std. coef. = .18, p < .01). No other significant associations emerged 

between parent depressive symptoms and child psychopathology and child psychiatric 

disorder symptoms.

Our second hypothesis, that adoptive parent depressive symptoms at child age 9 months 

would demonstrate a cross-lagged association with child behavioral problems at 18 months, 

was not supported, as depicted in Figures 1 and 2; however, maternal depressive symptoms 

at child age 18 months predicted child internalizing behavior at age 27 months (std. coef. = 

.11, p = .04). No other cross-lagged associations from adoptive mother and father depressive 

symptoms to child internalizing behavior were significant, nor were associations from child 

internalizing behavior to adoptive parent depressive symptoms.

Regarding the specificity of child internalizing behavior at age 6 and concurrent adoptive 

parent depressive symptoms, there was partial support for hypothesis 3 for maternal 

depressive symptoms but not for father depressive symptoms (see Figures 1 and 2). 

Cioffi et al. Page 9

Depress Anxiety. Author manuscript; available in PMC 2022 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Co-occurring associations between maternal depressive symptoms and child internalizing 

behavior were significant at ages 27 months (std. coef. = .17, p < .01) and 6 years (std. coef. 

= .14, p = .03). There were no significant time-varying associations between adoptive father 

depressive symptoms and child internalizing behavior.

Discussion

This study examined transactional associations between adoptive parent depressive 

symptoms and child internalizing behavior. We examined how these constructs predicted 

child psychiatric disorder symptoms. By using a parent-offspring adoption design, we were 

able to account for some of the possible genetic and prenatal influences on children’s 

symptoms. As children did not share a rearing environment with their biological parent, 

this design allowed for separate estimates for genetic and prenatal risk for psychopathology, 

insofar as genetic risk was indexed by our computation of birth parent psychopathology, 

and prenatal risk was indexed by birth mother internalizing symptoms during pregancy. 

Moreover, the use of RI-CLPMs separated trait-like stability in child internalizing behavior 

and parent depressive symptoms from time-specific changes in these constructs. This 

allowed for unbiased estimates of the cross-lagged paths between adoptive parent depressive 

symptoms and child internalizing behavior. To date, we are unaware of any other studies 

that have gone beyond the traditional CLPM. Thus, associations found from prior work 

are likely overestimated due to the continuity of both rearing parent depressive symptoms 

and child internalizing behavior over time. Additionally, the use of two separate models 

that considered mothering and fathering separately, while accounting for the other, allowed 

for a broader picture of the rearing environment to understand how mothers and fathers 

contribute uniquely to child internalizing behavior and child psychopathology. Overall, 

results suggested that child internalizing behavior predicts overall child psychopathology 

and child ODD/CD and ANX symptoms, but not child DD or ADHD symptoms. 

Environmental exposure to chronic maternal depressive symptoms may confer specific risk 

for child expression of depressive symptoms.

Parents’ Postnatal Depressive Symptoms as an Environmental Risk

In line with hypotheses, adoptive mother and father chronic depressive symptoms (as 

indicated as a higher latent intercept) covaried with consistent child internalizing behavior 

(between-person effects); the standardized association was medium in magnitude. These 

findings echo those from previous work. Specifically, rearing mother depressive symptoms, 

considered as a composite, are typically associated with child internalizing behavior 

(Grabow et al., 2017; Netsi et al., 2018; Pemberton et al., 2010), suggesting that rearing 

mothers with chronic, rather than acute, symptoms should be prioritized for intervention. 

We identified a similar pattern of results for adoptive father depressive symptoms, although 

it was smaller in magnitude. This father effect held even when controlling for the effect of 

adoptive mother depressive symptoms. The findings from this study provide clear evidence 

that at the between-person level, father’s depressive symptoms are associated with children’s 

internalizing behavior.
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However, adoptive mother’s depressive symptoms predicted both child internalizing 

behavior and adoptive father depressive symptoms, whereas adoptive father depressive 

symptoms only predicted child internalizing behavior (Table 2). Recent findings have 

suggested that, although father depressive symptoms are related to child internalizing 

behavior, the absence of father depressive symptoms alone cannot compensate for the 

presence of maternal depressive symptoms (Pietikäinen et al., 2019). Taken together, our 

results suggest that maternal depressive symptoms are a possible driver of both paternal 

depressive symptoms and child internalizing behavior. However, in the absence of an 

experimental design, we cannot infer causality.

Although adoptive mother and father chronic depressive symptoms were related to child 

internalizing behavior, the only association between adoptive parent depressive symptoms 

and child psychopathology or specific disorder symptoms was between adoptive mother 

depressive symptoms and child depressive symptoms (Table 2). This finding is contrary to 

prior work that has established associations between rearing mother and father depressive 

symptoms and child psychopathology (Goodman et al., 2011; Harold et al., 2011; Tully 

et al., 2008). The specificity of risk from chronic maternal depressive symptoms to child 

depressive symptoms, beyond what was accounted for by general child psychopathology, is 

in line with the idea that environmental exposures differentiate the manifestation of disorder 

types (Kendler et al., 2011; Rhee et al., 2015).

Contrary to findings from Pemberton et al. (2010), Verbeek et al. (2012), and Pratt et 

al. (2017), our second hypothesis was not supported, as there was not a cross-lagged 

association between maternal or paternal depressive symptoms at child age 9 months and 

child internalizing behavior at age 18 months (Figures 1 & 2). These null findings may 

be because maternal depressive symptoms in infancy more reliably predict internalizing 

behaviors during the preschool and school-age years when behavior problems are more 

stable (Allen et al, 1998; Braungart-Rieker et al., 2010; Hernández et al., 2018; Sallquist 

et al., 2009) or because the chronicity of depressive symptoms (i.e., associations between 

intercepts) accounts for associations over time. There is also a need to include parent 

depressive symptoms earlier than age 9 months. At the time of birth, infants begin to 

understand the nature of their caregiving environment, by approximately 2 months, they 

begin smiling, and by 4 months they can time their smiles to elicit a social response 

from their mother (Ruvolo et al., 2015). It has been demonstrated that rearing mothers 

experiencing heightened depressive symptoms are more likely to display blunted sensitivity 

to infant cues (Muzik et al., 2017; Newland et al., 2016). Experimentally, differential 

patterns of interactions emerge between infants whose mothers are depressed and other 

adults as early as 3 months of age (Field et al., 1988). Thus, an examination of parent 

depression before child age 9 months and similar modelling approach is warranted. The use 

of a genetically sensitive design would help bolster confidence that the effects of parent 

depressive symptoms postnatally are due to rearing effects, rather than genetic transmission.

A cross-lagged association emerged between adoptive mother depressive symptoms at child 

age 18 months and child internalizing behavior at age 27 months. There were within-time 

associations at age 27 months and 6 years between adoptive mother depressive symptoms 

and child internalizing behavior, but no time-varying associations for adoptive fathers. For 
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adoptive fathers, there may have been less variance in fathers’ depressive symptoms over 

time compared to mothers’. Prior work has identified that father depressive symptoms 

may peak during child infancy, return to baseline levels after the early postpartum period, 

and then remain somewhat stable (Volling et al., 2018), whereas maternal depressive 

symptoms exhibit a variety of trajectories throughout a child’s development such as low-

stable, moderate-stable, moderate-increasing, and high-decreasing (Ahmed et al., 2019). 

The within-dyad associations between adoptive mothers and their children indicated that 

deviations from the person-specific mean in maternal depressive symptoms (as captured 

by the random intercept) were accompanied by deviations in the person-specific mean 

in child internalizing behavior at child age 27 months and 6 years. Associations at 

child age 6 years were expected as child internalizing behavior in later development 

(childhood and adolescence) is typically accompanied by maternal depressive symptoms 

(Gjerde et al., 2017; Sellers et al., 2016). Additional research is needed to understand the 

mechanism underlying environmental transmission from maternal depressive symptoms to 

child internalizing behavior in toddlerhood. Potential candidates include maternal negative 

affect and/or maternal modelling and reinforcement of internalizing behaviors as a coping 

style (Muzik et al., 2017). It is also possible that extraneous factors drive associations 

between maternal depressive symptoms and child internalizing behaviors (Pelham III et al., 

2020). These may include correlates of maternal depression at 18 months which may impact 

a child’s later behavior such as childcare enrollment, or the introduction of a sibling (Lemay 

et al., 2012; Stewart et al., 1987).

Limitations and Future Directions

Limitations include the timing of data collection, potential reporter bias, and design 

limitations. Specifically, other studies of parent depressive symptoms and child internalizing 

behavior have measured depressive symptoms between three to six months postnatal 

(Gutierrez-Galve et al., 2019; Netsi et al., 2018). We were unable to measure the early 

postpartum period because the first assessment of adoptive parent depressive symptoms in 

this study was child age 9 months, which may have limited our ability to detect effects 

of parent depressive symptoms in infancy. Additionally, future studies may consider if 

maternal depressive symptoms measured on a smaller timescale (e.g. daily or weekly basis) 

are more strongly associated with child symptoms than those taken with greater spacing 

(e.g., months to years apart). Another limitation is that adoptive parents reported both 

their depressive symptoms and their child’s behavior problems. Use of the same reporter 

and the same method tends to inflate associations (i.e., shared method variance; LaGrange 

& A Cole, 2008; Xerxa et al., 2020). This issue was partially accounted for by using 

both parent’s estimates of child internalizing behavior, when available, but some bias may 

still exist because parents’ depressive symptoms also influence each other (Volling et al., 

2018). Finally, some of the effects of birth and rearing parents’ depressive symptoms may 

not emerge until later in child development, as the prevalence of mental health disorders 

increases in adolescence (Costello et al., 2003). Thus, future analyses should apply similar 

methodologies with adolescent populations.

Limitations also exist in the sample. The majority of birth father data was imputed when the 

psychopathology construct was created because of the reduced number of birth fathers in 
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the study. Thus, it is possible that variance explained by birth mother psychopathology 

explained most of the variance associated with birth father psychopathology for child 

internalizing behavior. Additionally, birth parents may be at higher risk than the population 

norms, as the majority had moderately low income and low educational attainment at 

each study period (Leve et al., 2019). Adoptive parents typically had higher income and 

educational attainment than the general population, which typically reduces a child’s risk for 

behavior problems (Hodgkinson et al., 2017; Larson et al., 2015). Adoptive parents in our 

study also had a lower prevalence of a major depressive episode (17% for adoptive mothers, 

6% for adoptive fathers) compared to birth parents (37% for birth mothers, 26% for birth 

fathers) and compared to the general population (25% for the general female population, 

18% for the general male population; National Comorbidity Survey, 2007). The majority of 

the adoptive parents identified as White, which limits the generalizability of our study to 

more diverse populations.

Additional limitations possible include type I and type II error. For type I error, we 

estimate multiple crossed-lagged paths and while the RI-CLPM is more conservative than a 

traditional CLPM, it is possible that some of our results could have emerged due to chance. 

For type II error, because the RI-CLPM we used was more conservative and can inflate 

standard errors, it is also possible we may not have detected associations that actually exist 

at a population level. Replicability is a critical element of hypothesis testing, thus additional 

research using a similar design and modelling approach is needed to confirm our findings 

(Banerjee et al., 2009).

This study did not have power to evaluate simultaneous interactions between adoptive 

mothers and fathers and child internalizing symptoms but future research may consider the 

combined effect of mother and father depressive symptoms utilizing a three way RI-CLPM 

to estimate whether there are distinct but additive contributions of rearing mother and father 

depressive symptoms (respectively) at sensitive developmental time points. The RI-CLPM is 

also well-suited to estimate whether similar patterns emerge for associations between parent 

depressive symptoms and child externalizing behaviors.

Conclusion

Limitations notwithstanding, there are several key contributions from this study. Namely, 

we examined environmental exposure to parent depressive symptoms while separating out 

the influences of birth parent psychopathology and recalled prenatal depressive symptoms. 

We used an RI-CLPM to account for trait-like stability over time, which enabled us to 

identify sensitive developmental time points. Using this model, we found associations 

between rearing mother depressive symptoms and child internalizing behaviors at several 

time points. Findings indicated the presence of genetic transmission of child internalizing 

behavior but not overall psychopathology or specific child psychiatric disorders. Adoptive 

mother depressive symptoms were more associated with child internalizing behavior than 

were adoptive father depressive symptoms, although fathers’ depressive symptoms were 

still significantly associated with child internalizing behavior. Moreover, results suggested 

that the within-dyad variability was limited to a cross-lagged association between maternal 

depressive symptoms at 18 months and internalizing behavior at 27 months and correlations 
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between maternal depressive symptoms and child internalizing behavior when children 

were 27 months and 6 years. Early intervention to reduce the onset and chronicity of 

depressive symptoms is warranted for both mothers and fathers to reduce the child’s risk 

for developing behavior problems. Clinicians should simultaneously screen for parents’ 

depressive symptoms and child internalizing behavior to prevent maladaptive child outcomes 

(Beach et al., 2008; Shaw et al., 2009). Validated supports that target parental depression 

include parent training and cognitive-behavioral approaches for parents (Waddell et al., 

2007).
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Figure 1. 
Random Intercept Cross-Lagged Panel Model between adoptive mother depressive 

symptoms and child behavior problems. Significant paths are depicted in black. Triangles 

represent mean structure. AM = adoptive mother, AF = adoptive father, Int = internalizing 

behavior, Dep = depressive symptoms, anxiety = anxiety symptoms, depression = depressive 

symptoms, int = internalizing behavior, ODD/CD = Oppositional Defiant Disorder/Conduct 

Disorder symptoms, ADHD = Attention Deficit/Hyperactivity Disorder symptoms.
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Figure 2. 
Random Intercept Cross-Lagged Panel Model between adoptive father depressive symptoms 

and child behavior problems. Significant paths are depicted in black. Triangles represent 

mean structure. AM = adoptive mother, AF = adoptive father, Int = internalizing behavior, 

Dep = depressive symptoms, anxiety = anxiety symptoms, depression = depressive 

symptoms, int = internalizing behavior, ODD/CD = Oppositional Defiant Disorder/Conduct 

Disorder symptoms, ADHD = Attention Deficit/Hyperactivity Disorder symptoms.
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