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A B S T R A C T 

 

Background: Few studies have addressed the impact of maternal depression on children’s 

school adjustment from a longitudinal perspective. This study aimed to examine whether 

maternal depression trajectories in the first five years of life have an impact on the child’s 

school adjustment at 8 and 11 years.  

 

Methods: Mothers-child pairs (n=880) from the French EDEN mother-child birth cohort study 

were followed until 8 years and 538 until 11 years old. Five maternal depression trajectories 

have previously been established in this population. Children’s academic adjustment was 

measured using a composite score for academic difficulties and subscales from the Strengths 

and Difficulties Questionnaire (SDQ) to assess academic behavior and socialization. 

Multivariate logistic regression models were used to examine the effects of maternal 

depression trajectories on child’s school adjustment, adjusting for potential confounders. In 

case of interaction effects, analyses were stratified on child sex and parental educational level.  

 

Results: Logistic regression analyses revealed that children of mothers with persistently high 

levels of depressive symptoms were significantly more likely to experience academic 

behavior and socialization difficulties compared with children of mothers with no depressive 

symptoms. This association was moderated by the child’s sex; boys appeared especially 

vulnerable compared to girls, as well as children from parents with a lower educational level. 

 

Conclusions: Maternal depression has an impact on children’s school adjustment, particularly 

academic behavior and socialization problems. Improving mother’s mental health could 

contribute to better school adjustment in the child.  

 

Keywords: Maternal depression trajectories, school adjustment, longitudinal cohort study 
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R E S U M E  

 

Contexte: Peu d’études ont abordé l’impact de la dépression maternelle sur l’adaptation 

scolaire de l’enfant. Cette étude vise à examiner si les trajectoires de dépression maternelle 

ont un impact sur l’adaptation scolaire de l’enfant à l’âge de 8 et 11 ans. Les potentiels effets 

modérateurs du sexe de l’enfant ainsi que le niveau d’éducation parentale seront explorés.  

Méthodes: Des paires mère-enfants (n=880) de la cohorte EDEN ont été suivies jusqu’à 8 ans 

et 538 jusqu’à 11 ans. Cinq trajectoires de dépression maternelles ont été précédemment 

établies dans cette population. L’adaptation scolaire des enfants a été mesurée en utilisant un 

score composite pour les difficultés scolaires et des sous-échelles du questionnaire SDQ pour 

le comportement scolaire et la socialisation. Les effets des trajectoires de dépression 

maternelle sur l’adaptation à l’école de l’enfant ont été explorés par des modèles de régression 

logistique multi variés, en ajustant sur les variables de confusion. En cas d'effets d'interaction, 

les analyses ont été stratifiées.  

Résultats: Les enfants de mères présentant des niveaux de symptômes dépressifs persistants 

sont significativement plus susceptibles de connaitre des problèmes avec les paires et de 

socialisation que les enfants de mères non dépressives. Les garçons étaient particulièrement 

vulnérables, ainsi que les enfants de parents avec un faible niveau d’éducation.  

Conclusion: La dépression maternelle a un impact sur l’adaptation scolaire des enfants, en 

particulier le comportement scolaire ainsi que la socialisation. Améliorer la santé mentale de 

la mère sera un point d’entrée pour éviter ces problèmes d’adaptation scolaire de l’enfant.  

Mots-clés: Trajectoires de dépression maternelle, adaptation scolaire de l’enfant, étude de 

cohorte longitudinale 
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I N T R O D U C T I O N  

Depression in women is an important mental health issue during the childbearing years (1). 

The prevalence of this disorder ranges from 10% to 20% (2). Although a depressive episode 

may be transient, some of the symptoms persist or reappear later on (3). Studies have shown 

the negative impact that maternal depression can have on children’s development (4–9). 

Recently, several studies have explored the impact of maternal depression trajectories on 

child development. These showed that children whose mothers had persistent depressive 

symptoms were more likely to have emotional and behavioral problems (10,11), as well as 

reduced IQ scores at age 5 years compared to those whose mother had no symptoms (12,13). 

Other studies indicate that chronic symptoms of depression are associated with lower levels of 

school reading and language development from 36 months to first grade (14). These early 

difficulties can persist and have repercussions on the child’s social, intellectual and linguistic 

skills, ultimately hindering school adjustment and impacting his academic success (15).  

School adjustment represents an important skill in a child’s academic career. It can be defined 

as the process of adapting to the role of being a student and to various aspects of the school 

environment. School adjustment is generally based on a child’s academic achievements, 

academic behavior (defined as  attitudes towards school, attention and  peer relationships) and 

socialization (16). Friendship support and mutual friendships are associated with more 

positive attitudes towards school and better academic skills (17). It shows that socialization is 

a key element for optimal school adjustment. Failure to adjust can lead to mental health issues 

and school refusal or school dropout and may require school counselling (16). 

Most studies examining the impact of maternal depression on school adjustment have focused 

on academic achievements. These studies show that parental depression has a negative 

influence on adolescent’s school achievements, including test scores (18) or level of 

qualifications by the end of secondary education (19). Nevertheless, relatively few studies 

have examined the impact of maternal depression on younger children’s school adjustment. 

Upon entering the school system in kindergarten or primary education, children acquire 

competences that form the basis for their future academic and social success. Claessens et al 

(2015) showed that maternal mental health is associated with young (5 - 6 years old) 

children’s school behaviors, academic achievement and school absences (18). The impact of 

maternal depression on the child’s educational adjustment differs depending on the timing of 

the mother’s depression (18). In  particular, children of persistently depressed mothers missed 
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more school and had less optimal approaches to learning, lower achievement and more 

externalizing and internalizing behavior problems (18). This is likely due to the fact that the 

home is the primary influence on young children’s development (20,21) a having a depressed 

mother during a child’s early school career can have cumulative negative effects on child 

outcomes (18,20), including school adjustment. 

Other studies also showed that maternal depression has a greater impact on school and social 

adjustment among girls than boys (22,23), probably because girls are more sensitive to the 

effects of maternal depression (24–26). Alvarez et al’s suggest that daughters might maintain 

closer contact with their depressed mother than sons, making it more difficult for girls to 

overcome the emotional unavailability of the mother (23). However, other studies showed that 

boys are more sensitive to maternal depressive symptoms in infancy than girls (21,29–31), 

setting them up for poorer psychosocial functioning later on in their development (27). 

Furthermore, it has been observed that a low parental educational level is associated with both 

maternal depression (28,29) and more school difficulties in children (13). Especially children 

whose mothers are from disadvantaged backgrounds and are persistently have lower 

educational levels than their peers whose mothers never experience depression. These 

children were less likely to attend preschool and had fewer children’s books in their homes 

(18). Other studies have shown that a higher maternal education level is also associated with 

children’s greater social competence (27). However, the impact of these gender and parental 

educational level differences on children’s school adjustment remains to be explored.  

 

Most research on the association between maternal depression and child’s school adjustment 

has been based on cross-sectional data. Only longitudinal data collected in a prospective and 

repeated manner permits to study the association between maternal depression at different 

points in time and the school adjustment of children at different periods in their educational 

careers. This question has been little studied internationally, and to our knowledge, never in 

France in a large sample of children from the general population.  

In France, 80% of dropouts in the school system, that is to say, those who will leave at 16 

years old without knowing how to read, write or count, are already in difficulty in first grade 

(“cours préparatoires”). Moreover, from 2019 schooling in France will become is 

compulsory as early as age three, compared to age 6 in most other European countries (32). 

Thus, identifying whether young children whose mother is depressed are at increased risk for 

school adjustment difficulties is important so as to provide them with timely support. 
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The objective of this study is to examine whether maternal depression trajectories have an 

impact on the child’s school adjustment at both the primary education level (CE2) and early 

secondary education (6ème). In particular we seek to highlight:  

I) If children at 8 and 11 years old whose mother has depression have worse school 

adjustment compared to the children of mothers without depression  

II) If the potential link between maternal depression trajectories and children’s school 

adjustment varies according to the sex of the child and the parental educational 

level.  
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M E T H O D S  

 

Study design and sample 

The EDEN (Etude sur les déterminants pré et post natals précoces du Développement 

psychomoteur et de la santé de l’ENfant) study is the first mother-child cohort study 

conducted in France. This cohort was set up to assess the pre- and postnatal nutritional, social 

and environmental determinants of infant and child development and health (30). Pregnant 

women were recruited before 24 weeks of gestations from Obstetrics and Gynecology 

departments of the French University Hospitals of Nancy and Poitiers. Recruitment started in 

2003 and lasted until January 2006. Exclusion criteria were multiple pregnancies, a history of 

diabetes, intention to deliver outside the university hospital or move out of the study region 

within the next 3 years, and the inability to speak and read French. Among 3758 eligible 

women invited to participate in the study, 53% (n=2002) were enrolled. Birth data were 

obtained from 1899 mother-infant pairs. During pregnancy and after birth (4, 8, 12, 24 

months, 3, 4, 5 and 8 years) sociodemographic and biomedical data on the mother and child 

were gathered from medical records, in face to face interviews with the mother, and by 

mother’s self-completed questionnaires. A subsample of the EDEN cohort was followed up 

until 11-12 years through the DysEDEN study, which studies social determinants of 

psychological disorders and learning in school-aged children (figure 1). 

 By the year 8 follow-up, data were available for 880 (46.3%) participating mothers 

and children. Attrition was greatest in mothers with history of mental health problems, those 

with low educational level and those with low socioeconomic situation. Additionally, the 342 

(38.9%) mothers who did not consent to continue with the DysEDEN follow-up, were more 

often those with a lower educational level or from a low socioeconomic situation. Written 

consent was obtained from the mother for herself at inclusion and for her newborn child after 

delivery. The EDEN and DysEDEN study was approved by the Comité Consultatif de 

Protection des Personnes dans la Recherche Biomédicale (Ethics Committee, Kremlin 

Bicêtre Hospital) and by the Commission Nationale de l’Informatique et des Libertés 

(National Committee for Processed Data and Freedom (CNIL)).  
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Figure 1. Flow chart  

 

 
 

Measures 

Maternal Depressive Symptoms  

Maternal symptoms of depression during pregnancy and at 3 and 5 years’ follow-up were 

assessed using the Center for Epidemiological Studies Depression (CES-D) questionnaire 

(31), a 20-item questionnaire measuring the number of symptoms over the preceding week 

(range 0-60) with high reliability and validity (32). Although not specifically designed to 

measure depression in pregnancy, the CES-D has been used previously in pregnant women 

(33,34). The average Cronbach alpha across the 3 measurement moments was 0.88. Maternal 

symptoms of depression during the first year after the child’s birth (4, 8, and 12 months post-

partum) were measured using the Edinburgh Postnatal Depression Scale (EPDS), a 10 item 

questionnaire constructed to assess postnatal depression (range 0-30) (35). Cronbach alpha for 

our sample was 0.85. Based on these six available scores, we previously calculated 

trajectories of mothers’ depressive symptoms using a semi-parametric mixture model (PROC 

TRAJ in SAS 9.3) (36). Detailed information on the trajectories and modeling procedure can 

be found in van der Waerden et al (12). Trajectories in the five-group model were 

conceptually interesting while having a good model fit. The five trajectories of maternal 
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symptoms of depression from pregnancy up until the child’s 5th year were as follows: no 

symptoms (63.6%, n=560), persistent intermediate-level depressive symptoms (24.4%, 

n=215), persistent high depressive symptoms (2.7%, n=24), high symptoms in pregnancy only 

(3.3%, n=29), high symptoms in the child’s preschool period only (5.9%, n=52) [Annex I]. 

 

School adjustment  

Following our conceptual framework, children’s school adjustment at ages 8 and 11 was 

based on 3 domains: child’s academic difficulties, academic behavior and socialization (16), 

all reported by the child’s mother from self-completed questionnaires. 

 

Academic difficulties were measured using a composite score for any reported academic 

difficulties in the following domains: reading, writing, mathematics, and graphics (no vs yes). 

When a student reported at least one positive answer across domains, they were classified has 

having academic difficulties.    

 

Academic behavior and socialization were based on subscales from the Strengths and 

Difficulties Questionnaire (SDQ), a questionnaire designed to evaluate the behavior and 

emotions of 3 to 16 year old children (37). The SDQ consists of 25 items that are divided into 

5 subscales (range 0-10): emotional symptoms, conduct problems, symptoms of 

hyperactivity/inattention, peer relationship problems, and prosocial behavior [Annex II]. All 

subscales (except prosocial behavior) can be summed to obtain a score of children’s overall 

behavioral problems (range 0 to 40). The SDQ has good psychometric characteristics and is 

similar to other measures such as the Child Behavioral Checklist (37). To assess academic 

behavior we used the SDQ peer relationship problems scale, where higher scores are 

indicative of more problems. To assess socialization we used the SDQ prosocial behavior 

scale, where lower scores indicate less prosocial behavior. For both outcomes we 

dichotomized the scores in normal vs. abnormal scores based on the validated cut-off scores 

(37).  

 

Covariates 

Covariates included in the multivariate analysis comprised maternal, child and family 

characteristics determined at the 8-year data sweep unless specified otherwise and associated 

(p <. 20) with child outcomes and maternal depressive symptoms. 
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Maternal characteristics included: history of mental health problems (no vs. yes) and 

maternal prenatal substance use (smoking, alcohol, illicit drugs: no vs. yes). 

Child characteristics included: child’s sex (male vs. female), premature birth (≤37 vs. > 37 

weeks of gestation), birth order (firstborn, additional), small for gestational age (no vs. yes), 

center (Poitiers vs. Nancy). Presence of special aids for learning conditions/disabilities 

(including special needs assistant (Auxilliaire de Vie Scolaire); network of specialized help 

for pupils in difficulty (Réseau d’Aides Spécialisées aux Elèves en Difficulté); and Mobile 

Special Education Services (Service d’Education Spéciale et de Soins A Domicile)). In case of 

a positive answer on at least one of the items, a binary variable (yes vs.no) was created. 

Presence of a personalized school project because of health problems (including 

individualized welcome project (Projet d’Accueil Individualisé); personalized project of 

schooling (Projet Personnalisé Scolaire)) was also assessed. In case of a positive answer on 

at least one of the items, a binary variable (yes vs.no) was created.  

Family characteristics were: socio-economic position of mother and father (manager 

profession, artisan, manual laborers/farmers, student/no occupation), parental average number 

of years of schooling, number of siblings living at home.  

 

Statistical analyses  

Our aim was to assess whether maternal depression trajectories have an impact on the child’s 

school adjustment. First, for the descriptive analyses we calculated percentages for the 

qualitative variables and the mean and standard deviation for the quantitative variables. 

Second, we tested associations between maternal depression trajectories and each of the 

school adjustment outcomes (academic difficulties, academic behavior and socialization) at 

the ages of 8 and 11 by means of univariate and multivariate logistic regressions with the « no 

depression » group serving as the reference category. We ran sensitivity analysis using 

Multivariate linear regressions, to test whether the outcomes from the continuous SDQ scores 

were in the same direction as dichotomized outcomes. Third, we used moderation analyses to 

examine possible interactions between maternal depressive symptoms and child sex and 

parental educational level with regard to child’s school adjustment. In case of significant 

interactions we ran the multivariate analyses by stratifying on child sex and parental 

educational level. Missing data on covariates were handled by MICE package under R by 

using multiple imputations by fully conditional specification. All analyses were conducted 

with R version 3.6.0. 
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R E S U L T S  

 

Samples characteristics  

Table 1 presents child, maternal and family characteristics of the 880 study participants with 

complete data at the 8-year wave, as well as those at the 11-year assessment (n=538). The 

proportion of boys was 52.6% (n = 463) age 8 and 51.5% (n=277) age 11. At age 8, the mean 

number of years of parental education was 13.8 (SD 2.3). Concerning maternal socio 

professional category at age 8, 42.1% (n=367) of mothers belonged to intermediate 

professions and artisan category and 42.6% (n=369) of fathers belonged to employee, manual 

laborer and farmer categories. 

The proportions of academic difficulties at age 8 was 31.1% (n=274) and 8.1% (n=40) at age 

11. When the children were 8 years of age, academic behavior score was score was 1.4 (SD 

1.6) in the mean socialization score was 8.3 (SD 1.7). At age 11, the mean academic behavior 

score was 1.2 (SD 1.5) and 8.5 (SD 1.7) for socialization.  

 

Maternal depression trajectories and children’s school adjustment age 8 

In the unadjusted analyses, mother’s depression trajectories were significantly associated with 

several aspects of children’s school adjustment (table 2). Children had a higher risk for 

academic difficulties when their mothers had « high symptoms in pregnancy only » (OR: 2.60 

[1.21; 5.54]) or « persistent intermediate symptoms » (OR: 1.72 [1.23; 2.39]). Children whose 

mothers had « high symptoms in pregnancy only » (OR: 2.43 [1.26; 4.50]), « persistent 

intermediate symptoms » (OR: 1.97 [1.34; 2.88]) or « persistent high depressive symptoms » 

(OR: 3.9 [1.63; 9.01]) showed probability of academic behavior problems. Finally, there was 

a significant higher risk for socialization problems in children whose mothers had « high 

symptoms in pregnancy only » (OR: 4.13 [1.11; 12.60]) or « persistent high depressive 

symptoms » (OR: 7.08 [1.52; 24.75]). Table 2 also shows the outcomes for the fully adjusted 

analyses for children aged 8. While the associations were attenuated, they remained in the 

same direction for academic difficulties, with children from the « high symptoms in 

pregnancy only » (OR: 2.68 [1.15; 6.21]) and « persistent intermediate symptoms » (OR: 1.47 

[1.01; 2.12]) being more at risk. Children whose mothers had « persistent high depressive 

symptoms » had increased levels of academic behavior difficulties (OR: 7.4 [2.66; 19.55]). 
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Finally, socialization difficulties were present in children whose mothers had « high 

symptoms in the child’s preschool period only » (OR: 5.68 [1.44; 18.96]) or « persistent high 

depressive symptoms » (OR: 8.04 [1.46; 34.83]). 

Table 1. Child, Mother and family characteristics of EDEN and DysEDEN cohort study participants,  

 Child at 8 years 
N=880 

Child at 11 years 
N=538 

 No. (%) Mean (SD) No. (%) Mean (SD) 
Child characteristics     
 Sex      
   Male 463 (52.6)  277 (51.5)  
 Preterm birth (<37 wk), yes 49 (5.6)  33 (6.1)  
 Birth order     
   Firstborn 416 (47.3)  247 (45.9)  
   Additional 464 (52.7)  291 (54.1)  
Small for gestational age, yes 84 (9.5)  42 (7.8)  
Aids for learning conditions, yes 43 (4.9)  36 (7.3)  
Personalized school project because 
   of health problems, yes 

 
82 (9.4) 

  
27 (5.5) 

 

Academic difficulties, yes 274 (31.1)  40 (8.1)  
    Academic behavior problems  84 (9.6) 1.4 (1.6) 46 (9.3) 1.2 (1.5) 
    Socialization problems 25 (2.8) 8.3 (1.7) 12 (2.4) 8.5 (1.7) 
Maternal characteristics     
 Maternal history of mental health problems, yes 35 (4)  25 (4.6)  
 Smoking during pregnancy , yes 161 (18.3)  87 (16.2)  
 Alcohol during pregnancy , yes 250 (29.7)  160 (31.2)  
 Cannabis during pregnancy, yes 7 (0.8)  2 (0.4)  
 Maternal depression trajectories      
   No symptoms 560 (63.6)  343 (63.7)  
   Persistent intermediate-level symptoms 215 (24.4)  135 (25.1)  
   High symptoms in the child’s preschool period 52 (5.9)  31 (5.8)  
   High symptoms in pregnancy  29 (3.3)  17 (3.2)  
   Persistent high depressive symptoms 24 (2.7)  12 (2.2)  
Family characteristics     
Center     
   Poitiers 416 (47.3)  258 (48)  
   Nancy 464 (52.7)  280 (52)  
 Mother’s socio-professional category      
   Executive 107 (12.3)  75 (14.1)  
   Intermediate professions, artisan 367 (42.1)  254 (47.7)  
   Employee, manual laborer, farmer 255 (29.3)  134 (25.2)  
   Student, no profession 142 (16.3)  69 (13)  
 Father’s socio-professional category      
   Executive 156 (18)  119 (22.3)  
   Intermediate professions, artisan 333 (38.5)  204 (38.2)  
   Employee, manual laborer farmer 369 (42.6)  206 (38.6)  
   Student, no profession 8 (0.9)  5 (0.9)  
 Parental years of education  13.8 (2.3)  14.1 (2.3) 
 Child’s number of siblings   1.8 (0.9)  0.8 (0.9) 
No. (%) for qualitative variables or mean (SD) for continuous variables. 
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Table 2. Child’s school adjustment at 8 years of maternal depression trajectories; EDEN cohort study, N = 880, 2003–2011, France unadjusted and adjusted OR 
(95% CI), 

 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

OR, Adjusted odds ratio; CI, confidence interval 
Adjusted for sex, preterm birth, birth order, small for gestational age, aids for learning conditions, personalized school project because of health problems, center, mother’s socio-professional category, father’s socio-

professional category, parental years of education, Child’s number of siblings.  

 No symptoms High symptoms in 
pregnancy 

High symptoms in the 
child’s preschool 

period 

Persistent 
intermediate-level 

symptoms 

Persistent high 
depressive symptoms 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
      
Unadjusted       
Academic difficulties 0 (ref) 2.60 (1.21 ; 5.54) 1.74 (0.95 ; 3.11) 1.72 (1.23 ; 2.39) 1.99 (0.84 ; 4.54) 
Academic behavior 0 (ref) 1.49 (0.54 ; 3.57) 2.43 (1.26 ; 4.50) 1.97 (1.34 ; 2.88) 3.9 (1.63 ; 9.01) 
Socialization  problems 0 (ref) / 4.13 (1.11 ; 12.60) 1.67 (0.61 ; 4.29) 7.08 (1.52 ; 24.75) 
      
Adjusted      
Academic difficulties 0 (ref) 2.68 (1.15 ; 6.21) 1.35 (0.70 ; 2.56) 1.47 (1.01 ; 2.12) 1.13 (0.41 ; 2.90) 
Academic behavior 0 (ref) 1.33 (0.20 ; 4.98) 1.98 (0.76 ; 4.60) 1.61 (0.92 ; 2.76) 7.4 (2.66 ; 19.55) 
Socialization problems 0 (ref) / 5.68 (1.44 ; 18.96) 1.71 (0.60 ; 4.55) 8.04 (1.46 ; 34.83) 
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Maternal depression trajectories and children’s school adjustment age 11 

In the unadjusted analyses at age 11, a higher risk for academic difficulties was found when 

their mothers had « high symptoms in the child’s preschool period only » (OR: 3.54 [1.09; 

9.82]) (table 3). Children those mothers had « high symptoms in the child’s preschool period 

only » also showed higher risk of problems with academic behavior (OR: 4.68 [1.79; 11.45]). 

Finally, the results demonstrated higher risk for socialization problems in children whose 

mothers were in « persistent high depressive symptoms » group (OR: 14.71 [1.93; 78.80]). 

Table 3 also represents the outcomes for the fully adjusted analyses for children aged 11 

years. The results showed higher risk of academic difficulties for children whose mothers had 

« persistent intermediate-level symptoms » (OR: 3.63 [1.33; 10.42]). Children whose mothers 

had maternal « high symptoms in the child’s preschool period only » had increased levels of 

academic behavior difficulties (OR: 4.37 [1.53; 11.74]). Finally, it was observed a higher 

levels of socializations difficulties for children whose mothers had maternal « persistent high 

depressive symptoms » (OR: 19.73 [1.67; 167.98]). 

When SDQ scores were treated as a continuous variable in sensitivity analyses the 

associations remained in the same direction for both the 8 and 11 years outcomes [Annex III]. 
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Table 3. Child’s school adjustment at 11 years of maternal depression trajectories; EDEN cohort study, N = 538, 2003–2011, France unadjusted and adjusted OR 
(95% CI)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OR, Adjusted odds ratio; CI, confidence interval 
Adjusted for sex, preterm birth, birth order, small for gestational age, aids for learning conditions, personalized school project because of health problems, center, mother’s socio-professional category, father’s socio-

professional category, parental years of education, Child’s number of siblings.  

 No symptoms High symptoms in 
pregnancy 

High symptoms in the 
child’s preschool 

period 

Persistent 
intermediate-level 

symptoms 

Persistent high 
depressive symptoms 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
      
Unadjusted      
Academic difficulties 0 (ref) 2.40 (0.36 ; 9.54) 3.54 (1.09 ; 9.82) 1.79 (0.84 ; 3.72) 1.95 (0.10 ; 11.44) 
Academic behavior 0 (ref) 0.79 (0.04 ; 4.20) 4.68 (1.79 ; 11.45) 1.06 (0.49 ; 2.17) / 
Socialization problems 0 (ref) / 1.98 (0.10 ; 12.21) 1.26 (0.26 ; 4.84) 14.71 (1.93 ; 78.80) 
      
Adjusted      
Academic difficulties 0 (ref) 5.17 (0.35 ; 48.54) 2.22 (0.45 ; 9.50) 3.63 (1.33 ; 10.42) 7.40 (0.33 ; 62.65) 
Academic behavior 0 (ref) 1.03 (0.05 ; 6.45) 4.37 (1.53 ; 11.74) 1.02 (0.46 ; 2.16) / 
Socialization problems 0 (ref) / 2.32 (0.11 ; 16.60) 1.14 (0.22 ; 4.70) 19.73 (1.67 ; 167.98) 
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Effects by child sex and parental educational level 

We found statistically significant interactions for between maternal depressive symptom 

trajectories and children’s school adjustment at age 8 according to child sex (Academic 

difficulties: p-value = 0.02; Academic behavior: p-value = 0.006; Socialization problems: p-

value = 0.01) and parental educational level (Academic difficulties: p-value = 0.01; Academic 

behavior: p-value = 0.006; Socialization problems: p-value = 0.02). 

 

Child sex  

Adjusted analyses stratified by child sex showed that at 8 years old, boys had a higher risk for 

school adjustment difficulties across domains compared to girls. Boys have more academic 

behavior and socialization difficulties compared to girls in case of mothers with « Persistent 

high depressive symptoms » (table 4). For the children whose mothers had « high symptoms 

in the child’s preschool period only » socialization difficulties were higher in boys (OR: 5.56 

[1.15; 20.99]) compared to girls (OR: 4.13 [1.11; 12.59]).  

 

Parental educational level   

At age 8, children whose mothers were in the « persistent high depressive symptoms » group 

had a higher risk of academic difficulties in case of low parental educational level 

(socialization problems (OR: 7.37 [1.50; 28.60]) and academic behavior (OR: 5.3 [1.73; 

14.96])) (table 5). Furthermore children whose parents had a lower educational background 

had more socialization problems when their mothers was depressed in pregnancy (OR: 7.37 

[1.50; 28.60]) or had « persistent intermediate-level symptoms » (OR: 1.51 [1.01; 2.29]) 

.High parental educational level was only associated with increased risk for Academic 

difficulties when mothers experienced intermediate level symptoms (OR: 1.84 [1.01; 3.29])  

 

Due to the small number of participants at age 11, moderation analyses could not be 

performed due to too few observations for some of the tested interactions.   



17 

Table 4. Child’s school adjustment at 8 years of maternal depression trajectories stratified by child sex ; EDEN cohort study, N = 880, 2003–2011, France, adjusted 
OR (95% CI) 

 No symptoms High symptoms in 
pregnancy 

High symptoms in the 
child’s preschool 

period 

Persistent 
intermediate-level 

symptoms 

Persistent high depressive 
symptoms 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
      
Girls      
Academic difficulties 0 (ref) 2.98 (1.05 ; 8.43) 1.57 (0.66 ; 3.49) 1.21 (0.72 ; 2) 1.65 (0.49 ; 4.98) 
Academic behavior 0 (ref) 0.86 (0.04 ; 4.65) 1.49 (0.33 ; 4.79) 1.04 (0.41 ; 2.41) 3.53 (0.75 ; 12.57) 
Socialization problems 0 (ref) / 4.13 (1.11 ; 12.59) 1.66 (0.60 ; 4.29) 7.08 (1.51 ; 24.75) 
      
Boys      
Academic difficulties 0 (ref) 2.25 (0.70 ; 6.98) 2.02 (0.83 ; 4.78) 2.35 (1.49 ; 3.71) 2.63 (0.71 ; 9.69) 
Academic behavior 0 (ref) 1.01 (0.05 ;  5.56) 2.36 (0.65 ; 6.87) 1.94 (0.98 ; 3.77) 11.2 (2.94 ; 42.87) 
Socialization problems 0 (ref) / 5.56 (1.15 ; 20.99) 1.06 (0.23 ; 3.74) 15.91 (3.02 ; 70.27) 
      

OR, Adjusted odds ratio; CI, confidence interval. 

 

Table 5. Child’s school adjustment at 8 years of maternal depression trajectories stratified by parental educational level ; EDEN cohort study, N = 880, 2003–2011, 
France, adjusted OR (95% CI) 

 No symptoms High symptoms in 
pregnancy 

High symptoms in 
the child’s preschool 

period 

Persistent 
intermediate-level 

symptoms 

Persistent high 
depressive 
symptoms 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
      
Low Parental Educational (≤14)      
Academic difficulties 0 (ref) 1.60 (0.59 ; 4.18) 1.81 (0.92 ; 3.52) 1.51 (1.01 ; 2.29) 1.60 (0.59 ; 4.18) 
Academic behavior 0 (ref) 1.25 (0.19 ; 4.70) 1.52 (0.49 ; 3.93) 1.28 (0.64 ; 2.49) 5.3 (1.73 ; 14.96) 
Socialization problems 0 (ref) 7.37 (1.50 ; 28.60) 2.99 (0.63 ; 10.8) 0.81 (0.17 ; 2.86) 7.37 (1.50 ; 28.60) 
      
High Parental Educational (> 14)      
Academic difficulties 0 (ref) 0.56 (0.03 ; 3.19) 0.41 (0.02 ; 2.19) 1.84 (1.01 ; 3.29) 2.26 (0.30 ; 11.95) 
Academic behavior 0 (ref) / 2.77 (0.40 ; 11.60) 1.86 (0.76 ; 4.28) 6.94 (0.91 ; 38.30) 
Socialization problems 0 (ref) / 7.57 (0.36 ; 64.90) 4.62 (0.99 ; 23.90) / 

 
OR, Adjusted odds ratio; CI, confidence interval
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D I S C U S S I O N 
 
 
Main findings  
 
This aim of this study was to explore the association between maternal depressive symptom trajectories 

and children’s school adjustment during middle childhood. We found that maternal depression, 

irrespective of timing, had an adverse impact on several domains of children’s school adjustment. In 

particular, compared to children of never depressed mothers, children of mothers who have persistently 

high levels of depressive symptoms have more academic behavior and socialization difficulties at ages 8 

and 11. This association appears to be stronger in boys and in children whose parents have a lower 

educational level. 

 

Interpretations  
 
Academic difficulties 
 
Children had a higher probability of academic difficulties at 8 years when their mothers experienced 

depression during pregnancy. Pregnancy is a sensitive period for the development of neurological 

structures, and prenatal maternal depression is associated with subsequent impairments in child 

cognitive development (8,9,38–40), which is likely to be associated with a child’s subsequent academic 

achievement.. Previously, in the EDEN cohort, maternal « persistent high depressive symptoms » 

trajectories were found to be associated with a lower IQ at age 5 (13). Surprisingly, we did not find 

evidence that persistent maternal depression impacted children’s academic difficulties at either 8 or 11 

years follow-up. One explanation may be that the children who had lower overall IQ age 5 were 

identified early on and benefited from special aids in their schooling, resulting in fewer academic 

difficulties at age 8 and 11. Alternatively, it could be that due to selective attrition in the EDEN cohort, 

children with lower IQ scores no longer participated at the 8 and 11 years follow-up. Additionally, as 

our measure of academic difficulties did not include grades or other aspects of academic achievement, it 

could be that we did not capture those aspects of academic difficulties that are usually associated with 

children’s IQ, such as test scores..  
 

At 11 years, children for whose mother had « high depressive symptoms in preschool » also had higher 

risk for academic difficulties. To our knowledge, there are no previous studies which have found a 

similar association. However, mothers who are depressed during the earliest years of schooling may 

negatively affect a child’s trajectory with regard to academic achievement (18,19). This might be due to 

the fact that these children were less likely to attend preschool and had fewer children’s books in their 
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homes (18). As depressed mothers are less engaged in these activities that prepare for formal schooling, 

their children may have been less prepared for school, which could precede academic difficulties. 

 
Academic behavior 
 
Persistent maternal depressive symptoms, at either intermediate or high level were associated with 

children’s academic behavior problems. Academic behavior, and peer relationships in particular, is very 

important for the child’s school adjustment as has been found to predict later academic achievement 

(41). Maternal depression has previously been found to be associated with children’s relationships 

problems, (42). Indeed, previous studies demonstrated that adolescents whose mother has chronic 

depression had high levels of peer relationship problems (27,43). Mother’s home-based involvement 

and parenting has been found to be a promotive factor for academic adjustment and protective factor for 

the pathway from risk to children’s behavior problems (44,45). As parental involvement is generally 

compromised in the case of depression, this might explain why maternal depressive symptoms have a 

negative impact on academic behavior and peer relationships in particular (10). 

 
Socialization problems  
 
Previous studies showed that academic socialization positively influences academic achievement and 

school behavior (46–49). Socialization difficulties due to maternal depressive symptoms have also been 

found to be associated children’s school adjustment (50). In our study, children whose mother had « 

persistent high depressive symptoms » had higher risk of socialization problems at age 8 compared to 

those with a never depressed mother. Generally, parental attitudes and practices provide the foundation 

for children’s development of schemas about social interactions that are also important in the school 

setting and are critical determinants of children’s early school experiences (51). Previous studies 

demonstrated that maternal depressive symptoms during infancy and childhood predict worse social 

outcomes for children (11,52,53).  

 
Impact of child sex and parental educational level  
 
While it is generally thought that especially girls are impacted by their mother’s depression, we found 

that boys were more affected by maternal depression trajectories at age 8 with predominance of 

socialization problems. However, our results are in line with results from previous studies (27,54–56). It 

has also been thought that girls are adaptable and prosocial than boys when mothers have maternal 

depressive symptoms (57). This could be because girls are more resilient than boys (58) or arise from a 

tendency on the part of depressed mothers to respond better to their daughters than their sons (57).  
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Additionally, children whose mother is depressed appear to have more academic behavior difficulties 

and socialization problems when their parents have low educational level. The results of previous 

studies (10,28,50,59) showed the same trend concerning the impact of low parental educational level on 

academic problems. Besides the direct impact of parental educational level on children’s school 

outcomes, lower educational level is also associated with increased risk for maternal depression (29). 

Thus, children of low educated mothers are at increased risk for problems with school adjustment 

through this combination of risk factors. Families with higher socio-economic position often have 

higher levels of parental involvement and higher expectations about children’s future level of education 

(60,61). This lack of involvement may negatively influence the child’s academic behavior and 

socialization at school (46–49). However, Hine’s study proved that although families had low 

educational level, they were able to provide support and encouragement to their children which led them 

to excel in school (62).  Furthermore there is an association between parental education levels and 

cognitive performance (55) and particularly to attention and memory abilities (64).  

  

Strengths and limitations  

The current study has several strengths including a large community sample at 8 years, a follow-up until 

11 years after birth, the use of validated measures to assess peer relation problems, socialization and 

maternal mental health, and the control of several confounding variables. Yet, some limitations of the 

current study should be noted. Firstly, attrition from the cohort has generated a small effective at the 11 

year wave and this induced a low statistical power to test our interaction analyses in particular. 

Moreover, attrition from the DysEDEN study was selective. Mainly parents with a higher 

socioeconomic position and with children who did well at school participated at age 11, making it 

difficult to find associations with school adjustment problems. Secondly, we relied on maternal reports 

of depressive symptoms rather than diagnoses to define depression. It is therefore possible that these 

results concern only mothers with different longitudinal patterns of distress and not women with clinical 

of major depressive disorder. Thirdly, we relied on measures of maternal report for the children’s 

adjustment, which may more easily biased by their own mental state. Teachers observe children in a 

group context where they can compare different children’s behaviors; they may have a better 

understanding of normative child development (65). Integrating the evaluations of both mothers and 

teachers might allow predicting more accurately whether a child is at risk of academic adjustment 

problems.  Finally, it is unfortunate that we don’t have school grades for children at 8 and 11 years. 

These would have allowed us to have a more objectives measures for academic difficulties.  
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Recommendations for research and practice 

The results of the current study provide several suggestions for research on children who are impacted 

by maternal depressive symptoms, specifically on school adjustment. Future research needs to examine 

if the association found between maternal depression and child’s school adjustment will continue to 

have an impact on both academic achievement, as well as later professional status. The identification of 

the impact of maternal depression on school adjustment (specifically on academic behavior and 

socialization problems) draws attention to the need for specific mental health planning practices for 

families (42). The current results also emphasize the importance of intervention and prevention efforts 

targeting maternal depressive symptoms from an early age. Home-based interventions to promote 

parental involvement, especially for socioeconomically disadvantaged families, as well as providing 

children as risk with adequate school support (18,42) appear to be promising interventions. It could 

further be interesting to target children with academic behavior or socialization problems and organize 

activities with them. The goal is to give them the attention they do not have with their mother suffering 

from maternal depression (42).  

 

Conclusions 

 
The present study provided evidence of the impact maternal depressive symptom trajectories on 

different aspects of child’s school adjustment. Children of mothers who have persistently high levels of 

depressive symptoms have more academic behavior and socializations difficulties, which may 

ultimately contribute to a less than optimal academic career. As this might impact their future 

socioeconomic position, it is important to intervene as early as possible.  

 

 

 

 

 

 

 

 

 

 

 

 



22 
 

R E F E R E N C E S  

 

1.  Le Strat Y, Dubertret C, Le Foll B. Prevalence and correlates of major depressive episode in pregnant and 
postpartum women in the United States. J Affect Disord. 2011 Dec;135(1–3):128–38.  

2.  Beck F., Guignard R. (2012, Octobre). La depression en france (2005-2010) : prevalence, recours au soin et 
sentiment d'information de la population. In Santé de l'homme(LA). n°421, P.P. 43-45. 

3.  Connelly CD, Baker-Ericzen MJ, Hazen AL, Landsverk J, Horwitz SM. A model for maternal depression. J 
Womens Health. 2010 Sep;19(9):1747–57.  

4.  Connell AM, Goodman SH. The association between psychopathology in fathers versus mothers and 
children’s internalizing and externalizing behavior problems: a meta-analysis. Psychol Bull. 2002 
Sep;128(5):746–73.  

5.  Platania-Solazzo A, Field TM, Blank J, Seligman F, Kuhn C, Schanberg S, et al. Relaxation therapy reduces 
anxiety in child and adolescent psychiatric patients. Acta Paedopsychiatr. 1992;55(2):115–20.  

6.  Colman I, Ataullahjan A. Life course perspectives on the epidemiology of depression. Can J Psychiatry. 
2010 Oct 1;55(10):622–32.  

7.  Glover V. Annual research review: prenatal stress and the origins of psychopathology: an evolutionary 
perspective. J Child Psychol Psychiatry. 2011;52(4):356–67.  

8.  Field T. Prenatal depression effects on early development: A review. Infant Behav Dev. 2011 Feb 
1;34(1):1–14.  

9.  O’Connor TG, Monk C, Fitelson EM. Practitioner Review: Maternal mood in pregnancy and child 
development – implications for child psychology and psychiatry. J Child Psychol Psychiatry. 2014;55(2):99–
111.  

10.  Cents R a. M, Diamantopoulou S, Hudziak JJ, Jaddoe VWV, Hofman A, Verhulst FC, et al. Trajectories of 
maternal depressive symptoms predict child problem behaviour: the Generation R study. Psychol Med. 
2013 Jan;43(1):13–25.  

11.  Wu YP, Selig JP, Roberts MC, Steele RG. Trajectories of Postpartum Maternal Depressive Symptoms and 
Children’s Social Skills. J Child Fam Stud. 2011 Aug 1;20(4):414–23.  

12.  van der Waerden J, Galéra C, Larroque B, Saurel-Cubizolles M-J, Sutter-Dallay A-L, Melchior M, et al. 
Maternal depression trajectories and children’s behavior at age 5 Years. J Pediatr. 2015 Jun;166(6):1440–
1448.e1.  

13.  van der Waerden J, Bernard JY, De Agostini M, Saurel-Cubizolles M-J, Peyre H, Heude B, et al. Persistent 
maternal depressive symptoms trajectories influence children’s IQ: The EDEN mother-child cohort. 
Depress Anxiety. 2017;34(2):105–17.  

14.  Campbell SB, Matestic P, von Stauffenberg C, Mohan R, Kirchner T. Trajectories of maternal depressive 
symptoms, maternal sensitivity, and children’s functioning at school entry. Dev Psychol. 2007 
Sep;43(5):1202–15.  

15.  Breslau J, Miller E, Breslau N, Bohnert K, Lucia V, Schweitzer J. The impact of early behavior disturbances 
on academic achievement in high school. Pediatrics. 2009 Jun;123(6):1472–6.  



23 
 

16.  Lakhani P, Jain K, Chandel P. School adjustment, motivation and academic achievement among atudents. 
Int J Manag Soc Sci. 2017 Oct 1;7.  

17.  Erath SA, Flanagan KS, Bierman KL. Early adolescent achool adjustment: associations with friendship and 
peer victimization. Soc Dev. 2008;17(4):853–70.  

18.  Claessens A, Engel M, Chris Curran F. The effects of maternal depression on child outcomes during the first 
years of formal schooling. Early Child Res Q. 2015 33;32:80–93.  

19.  Murray L, Arteche A, Fearon P, Halligan S, Croudace T, Cooper P. The effects of maternal postnatal 
depression and child sex on academic performance at age 16 years: a developmental approach: PND & 
child cognitive and academic outcomes. J Child Psychol Psychiatry. 2010 Oct;51(10):1150–9.  

20.  Elder Jr. GH, Shanahan MJ. The Life Course and Human Development. In: Handbook of child psychology: 
Theoretical models of human development, Vol 1, 6th ed. Hoboken, NJ, US: John Wiley & Sons Inc; 2006. 
p. 665–715.  

21.  Kalil A, Ryan R, Corey M. Diverging Destinies: Maternal education and investments in children. 2019 Apr 5;  

22.  Shen H, Magnusson C, Rai D, Lundberg M, Lê-Scherban F, Dalman C, et al. Associations of parental 
depression with whild wchool werformance at age 16 years in Sweden. JAMA Psychiatry. 2016 Mar 
1;73(3):239.  

23.  Kersten-Alvarez LE, Hosman CMH, Riksen-Walraven JM, van Doesum KTM, Smeekens S, Hoefnagels C. 
Early school outcomes for children of postpartum depressed mothers: Comparison with a Community 
Sample. Child Psychiatry Hum Dev. 2012 Apr;43(2):201–18.  

24.  Bouma EMC, Ormel J, Verhulst FC, Oldehinkel AJ. Stressful life events and depressive problems in early 
adolescent boys and girls: the influence of parental depression, temperament and family environment. J 
Affect Disord. 2008 Jan;105(1–3):185–93.  

25.  Cummings EM, Cheung RYM, Davies PT. Prospective relations between parental depression, negative 
expressiveness, emotional insecurity, and children’s internalizing symptoms. Child Psychiatry Hum Dev. 
2013 Dec;44(6):698–708.  

26.  Goodman SH, Rouse MH, Connell AM, Broth MR, Hall CM, Heyward D. Maternal depression and child 
psychopathology: A Meta-Analytic Review. Clin Child Fam Psychol Rev. 2011 Mar;14(1):1–27.  

27.  Korhonen M, Luoma I, Salmelin R, Tamminen T. A longitudinal study of maternal prenatal, postnatal and 
concurrent depressive symptoms and adolescent well-being. J Affect Disord. 2012 Feb;136(3):680–92.  

28.  Olfson M, Marcus SC, Druss B, Elinson L, Tanielian T, Pincus HA. National trends in the outpatient 
treatment of depression. JAMA. 2002 Jan 9;287(2):203–9.  

29.  Fisher J, Cabral de Mello M, Patel V, Rahman A, Tran T, Holton S, et al. Prevalence and determinants of 
common perinatal mental disorders in women in low- and lower-middle-income countries: a systematic 
review. Bull World Health Organ. 2012 Feb 1;90(2):139–149H.  

30.  Heude B, Forhan A, Slama R, Douhaud L, Bedel S, Saurel-Cubizolles M-J, et al. Cohort Profile: The EDEN 
mother-child cohort on the prenatal and early postnatal determinants of child health and development. 
Int J Epidemiol. 2016;45(2):353–63.  



24 
 

31.  Radloff LS. The CES-D Scale: A self-seport sepression scale for research in the general population. Appl 
Psychol Meas. 1977 Jun 1;1(3):385–401.  

32.  Joiner TE, Walker RL, Pettit JW, Perez M, Cukrowicz KC. Evidence-based assessment of depression in 
adults. Psychol Assess. 2005 Sep;17(3):267–77.  

33.  Marcus SM, Flynn HA, Blow FC, Barry KL. Depressive symptoms among pregnant women screened in 
obstetrics settings. J Womens Health 2002. 2003 May;12(4):373–80.  

34.  Canady RB, Stommel M, Holzman C, Canady RB, Stommel M, Holzman C, et al. Measurement properties of 
the centers for epidemiological studies depression scale (CES-D) in a sample of African American and Non-
Hispanic white pregnant women. J Nurs Meas. 2009 Aug 1;17(2):91–104.  

35.  Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. Development of the 10-item Edinburgh 
Postnatal Depression Scale. Br J Psychiatry J Ment Sci. 1987 Jun;150:782–6.  

36.  Nagin DS, Odgers CL. Group-Based Trajectory Modeling (Nearly) two decades later. J Quant Criminol. 2010 
Dec;26(4):445–53.  

37.  Goodman R. The Strengths and Difficulties Questionnaire: a research note. J Child Psychol Psychiatry. 1997 
Jul;38(5):581–6.  

38.  Evans J, Melotti R, Heron J, Ramchandani P, Wiles N, Murray L, et al. The timing of maternal depressive 
symptoms and child cognitive development: a longitudinal study. J Child Psychol Psychiatry. 2012 
Jun;53(6):632–40.  

39.  Stein A, Pearson RM, Goodman SH, Rapa E, Rahman A, McCallum M, et al. Effects of perinatal mental 
disorders on the fetus and child. Lancet Lond Engl. 2014 Nov 15;384(9956):1800–19.  

40.  Conners-Burrow NA, Bokony P, Whiteside-Mansell L, Jarrett D, Kraleti S, McKelvey L, et al. Low-level 
depressive symptoms reduce maternal support for child cognitive development. J Pediatr Health Care Off 
Publ Natl Assoc Pediatr Nurse Assoc Pract. 2014 Oct;28(5):404–12.  

41.  Alvidrez J, S. Weinstein R. Early Teacher Perceptions and Later Student Academic Achievement. J Educ 
Psychol. 1999 Dec 1;91:731–46.  

42.  Pavan M, Pizeta FA, Loureiro SR. Maternal depression, behavioral profile and school performance in 
school-age children. Psicol Reflex E Crítica. 2012;25(1):121–9.  

43.  Maruyama JM, Pastor-Valero M, Santos IS, Munhoz TN, Barros FC, Matijasevich A. Impact of maternal 
depression trajectories on offspring socioemotional competences at age 11: 2004 Pelotas Birth Cohort. J 
Affect Disord. 2019 Jun 15;253:8–17.  

44.  Manz PH, Gernhart AL, Bracaliello CB, Pressimone VJ, Eisenberg RA. Preliminary development of the 
parent involvement in early learning scale for low-income Families enrolled in a child-development 
focused home visiting program. J Early Interv. 2014 Sep 1;36(3):171–91.  

45.  Burchinal MR, Roberts JE, Zeisel SA, Rowley SJ. Social risk and protective factors for African American 
children’s academic achievement and adjustment during the transition to middle school. Dev Psychol. 
2008 Jan;44(1):286–92.  

46.  Chen W-B, Gregory A. Parental involvement as a protective factor during the transition to High School. J 
Educ Res. 2009 Oct 14;103(1):53–62.  



25 
 

47.  Fan X, Chen M. Parental involvement and students’ academic achievement: a meta-analysis. Educ Psychol 
Rev. 2001 Mar 1;13(1):1–22.  

48.  Hill NE, Tyson DF. Parental involvement in middle school: a meta-analytic assessment of the strategies that 
promote achievement. Dev Psychol. 2009 May;45(3):740–63.  

49.  Benner AD, Boyle AE, Sadler S. Parental involvement and adolescents’ educational success: the roles of 
prior achievement and socioeconomic status. J Youth Adolesc. 2016 Jun;45(6):1053–64.  

50.  Duan W, Guan Y, Bu H. The effect of parental involvement and socioeconomic status on junior school 
students’ academic achievement and school behavior in China. Front Psychol. 2018;9:952.  

51.  Taylor L, D. Clayton J, J. Rowley S. Academic socialization: understanding parental influences on children’s 
school-related development in the early years. Rev Gen Psychol. 2004 Sep 1;8:163–78.  

52.  Carter AS, Garrity-rokous FE, Chazan-cohen R, Little C, Briggs-gowan MJ. Maternal depression and 
comorbidity: predicting early parenting, attachment security, and toddler social-emotional problems and 
competencies. J Am Acad Child Adolesc Psychiatry. 2001 Jan 1;40(1):18–26.  

53.  Luoma I, Tamminen T, Kaukonen P, Laippala P, Puura K, Salmelin R, et al. Longitudinal study of maternal 
depressive symptoms and child well-being. J Am Acad Child Adolesc Psychiatry. 2001 Dec;40(12):1367–74.  

54.  Bouma EMC, Ormel J, Verhulst FC, Oldehinkel AJ. Stressful life events and depressive problems in early 
adolescent boys and girls: the influence of parental depression, temperament and family environment. J 
Affect Disord. 2008 Jan;105(1–3):185–93.  

55.  Cummings EM, Cheung RYM, Davies PT. Prospective relations between parental depression, negative 
expressiveness, emotional insecurity, and children’s internalizing symptoms. Child Psychiatry Hum Dev. 
2013 Dec;44(6):698–708.  

56.  Goodman SH, Rouse MH, Connell AM, Broth MR, Hall CM, Heyward D. Maternal depression and child 
psychopathology: a meta-analytic review. Clin Child Fam Psychol Rev. 2011 Mar;14(1):1–27.  

57.  Sinclair D, Murray L. Effects of postnatal depression on children’s adjustment to school. Teacher’s reports. 
Br J Psychiatry J Ment Sci. 1998 Jan;172:58–63.  

58.  Rutter ML. Psychiatric disorder and intellectual impairment in childhood. Br J Psychiatry J Ment Sci. 
1975;Spec No 9:344–8.  

59.  Goodman SH, Gotlib IH. Risk for psychopathology in the children of depressed mothers: a developmental 
model for understanding mechanisms of transmission. Psychol Rev. 1999 Jul;106(3):458–90.  

60.  Walker, Sue & Berthelsen, Donna C. (2010) Social inequalities and parent involvement in children’s 
education in the early years of school. In Green, Vanessa & Cherrington, Sue (Eds.) Delving into Diversity : 
An International Exploration of Issues of Diversity in Education. Nova Science Publishers, pp. 139-149. 

61.  Okpala CO, Okpala AO, Smith FE. Parental involvement, instructional expenditures, family socioeconomic 
attributes, and student achievement. J Educ Res. 2001 Nov 1;95(2):110–5.  

62.  Yimoyines Hine C. The home environment of gifted Puerto Rican children: Family factors which support 
high achievement. ETD Collect Univ Conn. 1991 Jan 1. 



26 
 

63.  Castillo R, Ruiz JR, Chillón P, Jiménez-Pavón D, Esperanza-Díaz L, Moreno LA, et al. Associations between 
parental educational/occupational levels and cognitive performance in Spanish adolescents: the AVENA 
study. Psicothema. 2011 Aug;23(3):349–55.  

64.  Villaseñor EM, Martín AS, Díaz EG, Rosselli M, Ardila A. Influencia del nivel educativo de los padres, el tipo 
de escuela y el sexo en el desarrollo de la atención y la memoria. Artíc En PDF Dispon Desde 2007 Hasta 
2013 Partir 2014 Visítenos En Wwwelsevieresrlp. 2010 May 14;41(2):257-276–276.  

65.  Kerr DCR, Lunkenheimer ES, Olson SL. Assessment of child problem behaviors by multiple informants: a 
longitudinal study from preschool to school entry. J Child Psychol Psychiatry. 2007 Oct;48(10):967–75.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 
 

 

 

 

 

 

 

 

A N N E X E S 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



28 
 

Annex I: Trajectories of maternal symptoms of depression by child’s age in months in the EDEN 

cohort study 

 

 

Based on van der Waerden et al, Psychol Med. 2015 Jul;45(9):1999-2012 
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Annex II: Scoring the Informant-Rated Strengths and Difficulties Questionnaires 

The 25 items in the SDQ compris 5 scales of 5 items each. It is usually easiest to score all 5 scales first 
before working out the total difficulties score. Somewhat True is always scored as 1, but the scoring of 
Not True and Certainly True varies with the item, as shown below scale by scale. For each of the 5 
scales the score can range from 0 to 10 if all 5 items were completed. Scale score can be prorated if at 
least 3 items were completed.  
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Annex III: Trajectories of maternal depression and child academic behavior and socialization problems at 8 and 11 multivariate 

linear regression analyses β (95% CI) 

 
 No symptoms High symptoms in 

pregnancy 
High symptoms in the 

child’s preschool 
period 

Persistent 
intermediate-level 

symptoms 

Persistent high depressive 
symptoms 

 β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) 
      
Adjusted : 8 years       
Academic behavior 0 (ref) 0.27 (0.73 ; 2.37) 0.77 (1.39 ; 3.34) 0.43 (1.20 ; 1.96) 1.29 (1.93 ; 6.87) 
Socialization  problems 0 (ref) 0.10 (0.57 ; 2.15) -0.26 (0.46 ; 1.25)  -0.29 (0.56 ; 0.97) -0.81 (0.21 ; 0.90) 
      
Adjusted : 11 years      
Academic behavior 0 (ref) 0.49 (0.73; 3.63) 0.48 (0.90 ; 2.92) 0.24 (0.94 ; 1.73) -0.0004 (0.37 ;2.66) 
Socialization problems 0 (ref) 0.46 (0.64 ; 3.90) -0.17 (0.43 ; 1.65) -0.21 (0.56 ; 1.15) -0.62 (0.17 ; 1.65) 
      
β, Adjusted; CI, confidence interval. 
Adjusted for sex, preterm birth, birth order, small for gestational age, aids for learning conditions, personalized school project because of health problems, center, mother’s socio-professional category, father’s socio-

professional category, parental years of education, Child’s number of siblings.  

 

 

 

 

 

 


