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Executive summary 

 

The aim of task 6.2 is to identify early-life stressors related to mental health development, 

and build longitudinal models between important lifestyle and environmental factors and child 

mental health outcomes during the life-course. Mental health longitudinal modeling was 

previously applied in task 6.1 after harmonization of the main behavioral domains. We have 

applied these longitudinal models to social inequalities, breastfeeding duration and sleep 

duration. The findings indicated higher trajectories of mental health problems (more 

externalizing and internalizing symptoms) among children from more socially vulnerable 

families. However, more breastfeeding and more child sleep duration seems to be protective 

and reduce these mental health trajectories to lower symptom scores. The findings indicate 

persistent changes in mental health trajectories related to specific environmental factors. The 

external validity of such findings is enhanced by finding comparable results across several 

European and Australian birth cohorts. Future research should follow similar analytical 

methods and create further international synergies and extend harmonized mental health 

data sets, in order to assess mental health trajectories in human populations.       
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1. Background and task description 

 

The aim of this task is to identify early-life stressors related to psychological development, 

mental health and risk factors for psychiatric diseases at various ages across the life course. 

The purpose of task 6.2 is to build longitudinal models between important lifestyle and 

environmental factors and child mental health outcomes during the life-course.  

 

Most of the recent scientific literature is based on mental health outcomes measured at a 

single time point (1). These studies are not able to analyze the complete picture of the 

human mental health development based on several assessments across the life-course. 

Modelling mental health trajectories enables health sciences to increase the understanding 

of the relationship between the environment and mental health development. Understanding 

how a specific factor alters the mental health trajectory across several time points is more 

meaningful from a neurodevelopment perspective for human populations than only one 

specific time point where the participant may recover later in life. This task enables us to go 

one step further and analyze mental health trajectories in several European regions, which is 

also important in order to gain external validity of the potential findings, since they are not 

only based in one specific geographic area (2). 

 

Specifically, this task combines a selection of outputs obtained in three work packages in the 

LifeCycle project: WP3 (early-life stressors), however, it is important to note that the term 

‘stressor’ does not necessarily mean that all the early-life factors are adverse factors, as 

there are also factors that may improve mental health and these are as important to study as 

the adverse factors; WP7 (statistical approaches for causal inference and life course 

trajectory analyses); and Task 6.1 (life course trajectories of mental development and mental 

health). The objective is to obtain insights into age windows in early life during which 

interventions could have the greatest impact on improving mental health. The mental health 

harmonization process is finished and initial trajectory modeling has been completed with 

successful results in task 6.1 (see Task 6.1 report). Mental health trajectories can be 

analyzed beyond a specific instrument (i.e., CBCL) and advances in the use of mental health 

domains, such as internalizing problems, externalizing problems, ADHD symptoms, and 

autism symptoms can be applied in different cohorts across Europe, in this case involving 19 

cohorts in the LifeCycle project. Regarding the methods, we applied splines and/or mixed-

effects models, individual participant data meta-analysis, and pooled analyses. To address 

the objective of this task, we compared the exposure effect at a specific time point on 

outcomes, and we study risk and resilience factors that change the trajectory.  

 

The environmental-lifestyle factors selected for this task 6.2 were socioeconomic position, 

child breastfeeding duration and child sleep duration. They are well known mental health 

determinants (1,3,4) and may be also associated with mental health trajectories. In the next 

sections we describe the specific research work done on each of these important risk factors.  
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2. Social inequalities and mental health trajectories (Tim Cadman et al.) 

 

Whilst it is well-established that children born into lower socioeconomic position (SEP) 

generally have worse mental health outcomes, most research has studied associations 

between SEP measured at one timepoint and mental health measured at a single future 

timepoint (“prospective studies”). Longitudinal designs (which model repeat measurements of 

mental health) are important to establish the age at which inequalities emerge and the 

course that they take (1,5). Identifying which outcomes show the most persistent inequalities, 

the ages at which inequalities emerge and the patterns of change over time can provide 

targets for policy and intervention. 

 

For mental health outcomes, longitudinal designs are sparse and findings inconsistent. 

Whilst studies have reported higher levels of behavioral and hyperactive/inattentive 

symptoms in lower SEP children as young as three (6,7), to the best of our knowledge only 

one study has modelled how these differences develop over time (1), finding that they remain 

stable between ages 7 to 11. There is some evidence that inequalities in anxiety and 

depressive symptoms may be narrower (8,9), but again there is limited research on how 

these differences develop over time.  

 

The aim is to use DataSHIELD to social model inequalities in mental health across 

childhood. Our specific objectives are (i) to identify the age at which inequalities emerge, (ii) 

to describe the change in inequalities over time and (iii) to compare inequalities between 

outcomes. 

 

LifeCycle cohorts were eligible if they had at least one mental health outcome measured at a 

minimum of two time points. Four cohorts were included: ALSPAC, CHOP, MoBa & Raine. 

The two mental health outcomes chosen were child externalizing and internalizing 

symptoms, harmonized as percentile scores. Harmonized maternal education at birth (based 

on ISCED-07 criteria) was used as an indicator of SEP. Maternal education was available in 

all cohorts and captures both material and non-material aspects of SEP (10). 

 

To model trajectories of symptoms, we used multilevel growth-curve models which account 

for the dependency between observations from the same individual at different time points. 

To allow for potential non-linearity in trajectories we used fractional polynomial 

transformations of the age term (11). Inequalities were described using the Slope Index of 

Inequality (SII), an indicator of the absolute difference in outcome between the hypothetical 

lowest and highest levels of a socioeconomic exposure (12). To derive the SII, maternal 

education was first transformed to a rank variable where 0 = highest education and 1 = 

lowest. We include maternal education and interactions between maternal education and the 

polynomial age terms as fixed effects. The full model is provided below: 
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Where Y is the mental health outcome for person j at time i, age is the age in years at 

measurement, MatEd is rank score for maternal education,  = average value of outcome at 

age 0,  = average change in outcome between hypothetical case of 100% of sample 

having lowest level of maternal education vs 0% (SII),  &  = average change in outcome 

per year age (transformed to the power of p1 and p2, which represent the powers providing 

best model fit described below),  = average change in SII per year age (age 

transformed as described), 6 = difference in mental health between boys and girls at age 0, 

µ = random effect and e = residual. 

 

In order to meta-analyze trajectories from multiple cohorts, it was necessary to find one pair 

of polynomial terms for each mental health outcome which adequately fit in all cohorts. We 

therefore tested multiple combinations of polynomials and chose the models which on 

average had the best fit in all cohorts (based on negative log-likelihood statistic).  

 

Results presented here were undertaken on 4 cohorts with up to 84,228 participants 

depending on the outcome. The best-fitting model for externalizing model contained age 

transformations of ^-1 and ^-0.5, whilst for internalizing the best fitting model contained age 

transformations of ^-2 & ^-1. Figure 1 shows trajectories of inequality in externalizing 

symptoms. The value on the y-axis indicates the difference in externalizing symptoms 

between the highest and lowest values of maternal education, with values above 0 showing 

that children born to mothers of lower education have greater symptoms. We found that for 

all cohorts, children of lower socioeconomic position had higher externalizing symptoms at 

the first measurement occasion. The earliest age at which inequalities were present was age 

2 (MoBa). The meta-analyzed trajectory (bottom-left) showed that this gap remained 

relatively constant across childhood. 

 

Figure 1: Social inequalities in trajectories of externalizing symptoms 
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We found a similar pattern of results for internalizing symptoms, with social inequalities again 

present from the earliest measurement point (Figure 2). In contrast to externalizing, we found 

evidence that this gap slightly narrowed over time. However, it did not disappear, and at age 

16 the predicted level of internalizing symptoms was still higher for children born to mothers 

with lower education.  

 

Figure 2: Social inequalities in trajectories of internalizing symptoms 

 
 

These preliminary results show that DataSHIELD can be used to conduct trajectory 

modelling and that findings can be meta-analyzed across cohorts. Using the rich data from 

the EUCCN, this is first study to model inequalities in mental health symptoms across the 

whole of childhood. We build on previous findings by showing that for both externalizing and 

internalizing, inequalities are present from as early as age two, and that this early 

disadvantage persists across childhood. The effect of SEP appeared greatest for 

externalizing compared to internalizing. This has important implications, as externalizing is 

generally associated with poorer later-life outcomes than internalizing, especially in terms of 

education (13). This study shows the need for policy intervention to reduce mental health 

inequalities and ensure all children have the best start to life.  

 

 

 

 

 

 

 



 

 

 

 

10 

 

3. Infant breastfeeding practices and externalizing behavior in preschool 

children (Johana L. Nader et al.) 

 

Infant breastfeeding practices directly following birth have long been the focus of research on 

lifetime health (14). More recently, the relationship between breastfeeding and adverse 

childhood behavior have come into focus, and associations between shorter breastfeeding 

duration and increased risk for behavioral problems in childhood have been reported (15-18). 

These findings point towards an interesting potential link, but the reliability and wider 

representability of these associations can be improved by extending relevant analyses to 

larger sample sizes and more diverse populations, and by analyzing the mental health 

outcomes in several time points. 

 

The current study comprises overlapping data on early infant feeding practices and 

subsequent externalizing behavior in preschoolers from The Generation R Study (Generation 

R), The Norwegian Mother, Father and Child Cohort Study (MoBa) and The Western 

Australian Pregnancy Cohort Study (The Raine Study). Developmental trajectories describe 

how externalizing behavior progresses across age, and how these differ by infant feeding 

practices and maternal socioeconomic and lifestyle traits. Finally, we explore and discuss the 

potential association certain infant feeding practices may have with increasing the risk for 

adverse early childhood behavior. 

 

Multivariate logistic regression models were constructed and performed to assess potential 

associations between duration of any breastfeeding or timing of solid food introduction, and 

externalizing behavioral problems in children aged 18 months, 36 months, and 5 years. The 

regression models were adjusted for by child’s sex, maternal education, maternal pre-

pregnancy smoking, whether the pregnancy was planned, parity, and a history of any 

psychological disorder prior to the index pregnancy.  

 

Longitudinal trajectories across these three ages could only be compared directly between 

Generation R and MoBa, and these revealed somewhat divergent patterns in how mean 

externalizing scores change for child participants over time, but illustrate an overall decrease 

in externalizing behavior between 18 months and 5 years of age (Figure 3). 
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Figure 3. Mean CBCL-Externalizing scores across age by breastfeeding duration in three pregnancy cohort 

studies (Generation R, MoBa, The Raine Study) 
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The results for crude and adjusted multivariate analyses revealed that a shorter 

breastfeeding duration increased the odds for adverse externalizing scores at 5 years of age 

in all three of the included cohort studies (Figure 4). 

 

Figure 4. Crude and adjusted odds ratios for adverse CBCL externalizing scores (>90th percentile) at 18 months, 

36 months, and 5 years of age by maternal breastfeeding duration (adjusted for by child’s sex, maternal 

education, maternal pre-pregnancy smoking, whether the pregnancy was planned, parity, and maternal history of 

psychological problems before pregnancy) 

 

 
 

In this study, shorter duration of breastfeeding was found to significantly increase the risk for 

adverse externalizing behavior in children aged 5 years in all three of the pregnancy and 

child cohort studies. Furthermore, findings from the MoBa cohort reveal that shorter 

breastfeeding also increased the risk of externalizing morbidity at 18 and 36 months as well. 

 

 

4. Association between preschool sleep and behavior and cognition (Kathrin 

Guerlich et al.) 

 

Sleep is important for children’s healthy development. There is increasing evidence that 

sleep difficulties and short sleep duration are associated with more behavioral problems and 

cognitive difficulties in school-aged children (19-21). However, for younger children of 

preschool age the association is less clear as there is a paucity of studies. Two systematic 

reviews on sleep and its relation to behavior and cognition concluded that a higher quantity 

of sleep was associated with better behavioral outcomes and reported mixed evidence for 

cognitive development (22,23). Mainly cross-sectional designs, inappropriate adjustments for 

covariates and a small number of publications limited the validity of results. The aim of this 

study was to investigate the associations between sleep duration in preschool years with 

later internalizing and externalizing problems and/or cognitive performance (verbal and non-

verbal intelligence) at 4 to 6 years of age. 
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Figure 5: Total sleep duration at age 3-4 years and 

internalizing percentile score at 4-6 years – adjusted model 

 

Figure 6: Total sleep duration at age 3-4 years and 

externalizing percentile score at 4-6 years – adjusted model 

 

 

For the analyses, we used data from the EU Child Cohort Network. A cohort was eligible if it 

had harmonized data on sleep duration in preschool age and at least one behavior or 

cognition outcome measured from age 4 to 6 years. Five European cohorts participated: 

ALSPAC (United Kingdom), EDEN (France), ELFE (France), INMA (Spain) and SWS (United 

Kingdom). Preschool sleep was harmonized as the child’s total sleep duration in hours per 

day reported by parents at around 3 to 4 years of age. Internalizing and externalizing 

behavior were measured with the Strengths and Difficulties Questionnaire and harmonized 

as percentile scores. Language and non-verbal intelligence were assessed by the Wechsler 

Preschool and Primary Scale of Intelligence or with the McCarthy Scales of Children’s 

Abilities depending on the cohort and harmonized as standardized scores. We applied two-

stage IPD meta-analysis, adjusted for multiple covariates (socio-demographic, pregnancy 

and household characteristics), to test the association between sleep duration during 

preschool age and later behavior and/or cognition from ages 4 to 6 years. All analyses were 

performed using DataSHIELD.   

 

Mean sleep duration differed between country of cohort, with children from France showing a 

longer sleep duration than children from the UK or Spain. Around 14.330 children (3 cohorts) 

were included in the analysis of sleep duration and behavioral outcomes. 51.6% were boys. 

Mean age at sleep duration measurement was 3.5 years (SD: 0.2) and at behavior 

measurement 5.1 years (SD: 0.8). One hour of additional sleep duration during preschool 

age was associated with reduced internalizing and externalizing behavior percentile scores 

at 4 to 6 years of age after adjustment (Figure 5 and 6). Around 3.310 children were included 

in the analysis of sleep duration and language (4 cohorts), and sleep duration and non-verbal 

intelligence (4 cohorts), respectively. 53.3% were boys. Mean age at sleep duration 

measurement was 3.7 years (SD: 0.6) and at language or non-verbal intelligence 

measurement 4.9 years (SD: 0.7). No association was observed between sleep duration at 

preschool age and language or non-verbal intelligence at 4 to 6 years (Figure 7 and 8). 
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Figure 7: Total sleep duration at age 3-4 years and language 

standardized score at 4-6 years – adjusted model 

 

Figure 8: Total sleep duration at age 3-4 years and non-verbal 

intelligence standardized score at 4-6 years – adjusted model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We showed using data from five large European birth-cohorts, that shorter sleep duration in 

preschool age was associated with both higher internalizing and externalizing behavior 

scores from ages 4 to 6 years, while sleep duration was not associated with either language 

or non-verbal intelligence. Thus, an adequate sleep duration at an early age is important for 

children’s later mental health. 

 

5. Other research papers underway contributing to task 6.2 

 

There is a number of other studies that are aiming to assess how early life stressors are 

associated with mental health trajectories following similar methods as work presented in this 

report.  

 

1) Nature and Child Cognition and Behavior (study under planning) 

Leads: Payam Dadvand, Jordi Julvez, Jordi Sunyer 

Cohorts: DNBC, HBC, EDEN, ELFE, CHOP, RHEA, NINFEA, MoBa, REPRO_PL, INMA, 

Generation R, BiB, ALSPAC, The Raine Study 

 

2) Sibling effects and pre-maturity 

Leads: Ninha Silva, Eero Kajantie, Sylvain Sebert (UOULU) 

Objective: 1) associate the presence of term-born sibling(s) with the health and social risk of 

the preterm child; and 2) investigate the impact of prematurity on term-born siblings’ physical 

behavioral and social outcomes. 

 

3) Daycare and emotional and behavioural symptoms 

Leads: Maria Melchior, Barbara Heude, Marie-Aline Charles (INSERM) 

Cohorts: EDEN, ELFE 
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Objective: investigate the relationship between childcare attendance prior to school entry and 

children’s later psychological development. 

 

4) Maternal smoking score and mental health 

Leads: Justiina Ronkainen, Sylvain Sebert, Rae-Chi Huang, Phillip Melton, Ashleigh Lin 

(UOULU, UWA) 

Objective: associate DNA methylation induced by maternal smoking during pregnancy with 

later behaviour scores in childhood and adolescence. 

 

5) Pregnancy lifestyle and child behavior 

Leads: Jordi Julvez, Raquel Garcia, Sílvia Fernández, Jordi Sunyer 

Cohorts: ALSPAC, ERASMUS, MoBa, DNBC, The Raine Study, INMA, GECKO, CHOP, 

SWS, BiB 

Objective: associate a maternal lifestyle score during pregnancy with the trajectories of child 

internalizing and externalizing problems. 

 

6) Urban exposome during pregnancy and early childhood and child cognitive and 

motor function 

Leads: Anne-Clair Binter, Monica Guxens (ISGLOBAL) 

Cohorts: ALSPAC, EDEN, GenR, INMA, MoBa, NINFEA, BiB, RHEA (+WP3 cohorts: ABCD, 

GASPII, PICCOLOPIÙ) 

Objective: assess whether the urban exposome during pregnancy and early childhood is 

related to cognitive and motor function in children. 

 

7) Urban exposome during pregnancy and early childhood and child emotional and 

behavioral problems 

Leads: Anne-Clair Binter, Monica Guxens (ISGLOBAL) 

Cohorts: ALSPAC, EDEN, GenR, INMA, MoBa, NINFEA, BiB, RHEA, ABCD, GASPII, 

PICCOLOPIÙ 

Objective: assess whether the urban exposome during pregnancy and early childhood is 

related to emotional and behavioural problems in children. 

 

8) Maternal postnatal depression and childhood temperament: insights from the 

Norwegian Mother, Father and Child Study (MoBa) 

Leads: Johanna L. Nader (NIPH), Jennifer R. Harris (NIPH) 

Cohorts: MoBa 

Objective: This study uses data from the Norwegian Mother and Child Cohort Study (MoBa) 

to examine how maternal postnatal depression 6 months after birth predicts symptoms of 

activity, shyness and emotionality at three stages of preschool age (18 months, 36 months, 

and 5 years). 

 

9) Sleep and ASD/ADHD symptoms and diagnoses in children 

Lead: Sabine Plancoulaine (INSERM) 

Cohorts: ALSPAC, EDEN, ELFE, INMA, MoBa, RHEA 
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Objectives: 1) To study the relations between ASD and ADHD symptoms before 3 years of 

age and sleep duration at age 3 (+/- 6 months); 2) To study the relations between sleep 

duration at age 3 (+/- 6 months) and ASD and ADHD symptoms and diagnosis at later ages. 

 

 

6. e-Learning Module: Early Life Exposures in Later Health 

 

An open access e-Learning module will be launched on the ENeA platform 

(https://enea.med.lmu.de/) in Fall 2021. The module Early Life Exposures in Later Health 

consolidates the scientific evidence base and status of recommendations of LifeCycle topics 

and outcomes. This e-learning module is targeted to international allied healthcare 

professionals and researchers working in the field. WP6 members has contributed to create 

a specific lesson relating urban exposures and later child mental health, in addition to this, 

we suggested some recommendations in order to avoid risk factors potentially hazardous to 

the mental health, and with this, we are aiming to improve mental health development in the 

general population (Figure 9). By this means, research findings will be transferred into 

practical applications and effectively disseminated in line with current concepts of using 

digital information sharing with a broad global outreach. 

 

 

Figure 9. Early life exposure and later health lessons (Unit 3 from WP6) 
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7. Conclusions 

 

The task of relating early-life stressors (or environmental-lifestyle factors) with mental health 

outcomes has shown association patterns that go beyond a specific time point. We observed 

changes in the mental health trajectories across age. Low maternal education is 

longitudinally associated with more externalizing and internalizing problems starting at young 

age and following a similar trajectory during several years of follow up. Similarly, longer 

breastfeeding and sleep durations were associated with lower trajectories of mental health 

problems, particularly for externalizing symptoms. The external validity of these findings is 

enhanced since the LifeCycle project includes harmonized data from several population-

based birth cohorts across Europe and Australia. The outcome of this task should be taken 

as an example for future studies aiming to understand how the environmental factors may be 

associated with mental health trajectories. It is important to extend the experience and 

lessons learned in this project, and create more international synergies and scientific 

collaborations aiming to create larger consortiums of harmonized data. Indeed, these actions 

should promote the use of mental health repeated measurements based on the main 

behavioral domains in order to describe mental health trajectories. The understanding of 

environmental factors influencing mental health trajectories may permit us to look for early-

life strategies and public health recommendations in order to improve the mental health of 

the general population, particularly during development periods of more vulnerability to 

potential stressors.  

 

References 

 

1) Howe LD, Lawlor DA, Propper C. Trajectories of socioeconomic inequalities in health, behaviours and 

academic achievement across childhood and adolescence. Journal of Epidemiology and Community 

Health. 2013;67(4):358-64. 

2) Julvez J, López-Vicente M, Warembourg C, Maitre L, Philippat C, Gützkow KB, Guxens M, Evandt J, 

Andrusaityte S, Burgaleta M, Casas M, Chatzi L, de Castro M, Donaire-González D, Gražulevičienė R, 

Hernandez-Ferrer C, Heude B, Mceachan R, Mon-Williams M, Nieuwenhuijsen M, Robinson O, Sakhi 

AK, Sebastian-Galles N, Slama R, Sunyer J, Tamayo Uria I, Thomsen C, Urquiza J, Vafeiadi M, Wright 

J, Basagaña X, Vrijheid M. Early life multiple exposures and child cognitive function: A multi-centric birth 

cohort study in six European countries. Environ Pollut. 2021 Sep 1;284:117404. doi: 

10.1016/j.envpol.2021.117404. 

3) Boucher O, Julvez J, Guxens M, Arranz E, Ibarluzea J, Sánchez de Miguel M, Fernández-Somoano A, 

Tardon A, Rebagliato M, Garcia-Esteban R, O'Connor G, Ballester F, Sunyer J. Association between 

breastfeeding duration and cognitive development, autistic traits and ADHD symptoms: a multicenter 

study in Spain. Pediatr Res. 2017 Mar;81(3):434-442. 

4) Chaput JP, Gray CE, Poitras VJ, Carson V, Gruber R, Olds T, Weiss SK, Connor Gorber S, Kho ME, 

Sampson M, Belanger K, Eryuzlu S, Callender L, Tremblay MS (2016) Systematic review of the 

relationships between sleep duration and health indicators in school-aged children and youth. Appl 

Physiol Nutr Metab 41 (6 Suppl 3):S266-282. doi:10.1139/apnm-2015-0627. 

5) Hargrove TW. Intersecting Social Inequalities and Body Mass Index Trajectories from Adolescence to 

Early Adulthood. J Health Soc Behav. 2018;59(1):56-73. 

6) Kiernan KE, Huerta MC. Economic deprivation, maternal depression, parenting and children's cognitive 

and emotional development in early childhood. Br J Sociol. 2008;59(4):783-806. 

7) Kiernan KE, Mensah FK. Poverty, Maternal Depression, Family Status and Children's Cognitive and 

Behavioural Development in Early Childhood: A Longitudinal Study. Journal of Social Policy. 

2009;38(4):569-88. 



 

 

 

 

18 

 

8) Elovainio M, Pulkki-Raback L, Jokela M, Kivimaki M, Hintsanen M, Hintsa T, et al. Socioeconomic status 

and the development of depressive symptoms from childhood to adulthood: a longitudinal analysis 

across 27 years of follow-up in the Young Finns study. Soc Sci Med. 2012;74(6):923-9. 

9) Noonan K, Burns R, Violato M. Family income, maternal psychological distress and child socio-emotional 

behaviour: Longitudinal findings from the UK Millennium Cohort Study. SSM Popul Health. 2018;4:280-

90. 

10) Galobardes B, Shaw M, Lawlor DA, Lynch JW, Davey Smith G. Indicators of socioeconomic position 

(part 1). J Epidemiol Community Health. 2006;60(1):7-12. 

11) Tilling K, Macdonald-Wallis C, Lawlor DA, Hughes RA, Howe LD. Modelling childhood growth using 

fractional polynomials and linear splines. Ann Nutr Metab. 2014;65(2-3):129-38. 

12) Wagstaff A, Paci P, van Doorslaer E. On the measurement of inequalities in health. Social Science & 

Medicine. 1991;33(5):545-57. 

13) Currie J, Stabile M. Child mental health and human capital accumulation: The case of ADHD. Journal of 

Health Economics. 2006;25(6):1094-118. 

14) Victora CG, Bahl R, Barros AJ, França GV, Horton S, Krasevec J, Murch S, Sankar MJ, Walker N, 

Rollins NC; Lancet Breastfeeding Series Group. Breastfeeding in the 21st century: epidemiology, 

mechanisms, and lifelong effect. Lancet. 2016 Jan 30;387(10017):475-90. doi: 10.1016/S0140-

6736(15)01024-7.  

15) Liu F, Ma LJ, Yi MJ. [Association of breastfeeding with behavioral problems and temperament 

development in children aged 4-5 years]. Zhongguo Dang Dai Er Ke Za Zhi. 2006 Aug;8(4):334-7. 

16) Robinson M, Oddy WH, Li J, Kendall GE, de Klerk NH, Silburn SR, Zubrick SR, Newnham JP, Stanley 

FJ, Mattes E. Pre- and postnatal influences on preschool mental health: a large-scale cohort study. J 

Child Psychol Psychiatry. 2008 Oct;49(10):1118-28. doi: 10.1111/j.1469-7610.2008.01955.x. 

17) Oddy WH, Kendall GE, Li J, Jacoby P, Robinson M, de Klerk NH, Silburn SR, Zubrick SR, Landau LI, 

Stanley FJ. The long-term effects of breastfeeding on child and adolescent mental health: a pregnancy 

cohort study followed for 14 years. J Pediatr. 2010 Apr;156(4):568-74. doi: 10.1016/j.jpeds.2009.10.020. 

Epub 2009 Dec 14. 

18) Rochat TJ, Houle B, Stein A, Pearson RM, Bland RM. Prevalence and risk factors for child mental 

disorders in a population-based cohort of HIV-exposed and unexposed African children aged 7-11 years. 

Eur Child Adolesc Psychiatry. 2018 Dec;27(12):1607-1620. doi: 10.1007/s00787-018-1146-8. Epub 2018 

Apr 21. 

19) Chaput JP, Gray CE, Poitras VJ, Carson V, Gruber R, Olds T, Weiss SK, Connor Gorber S, Kho ME, 

Sampson M, Belanger K, Eryuzlu S, Callender L, Tremblay MS (2016) Systematic review of the 

relationships between sleep duration and health indicators in school-aged children and youth. Appl 

Physiol Nutr Metab 41 (6 Suppl 3):S266-282. doi:10.1139/apnm-2015-0627 

20) Astill RG, Van der Heijden KB, Van Ijzendoorn MH, Van Someren EJ (2012) Sleep, cognition, and 

behavioral problems in school-age children: a century of research meta-analyzed. Psychol Bull 138 

(6):1109-1138. doi:10.1037/a0028204 

21) Matricciani L, Paquet C, Galland B, Short M, Olds T (2019) Children's sleep and health: A meta-review. 

Sleep Med Rev 46:136-150. doi:10.1016/j.smrv.2019.04.011 

22) Reynaud E, Vecchierini MF, Heude B, Charles MA, Plancoulaine S (2018) Sleep and its relation to 

cognition and behaviour in preschool-aged children of the general population: a systematic review. J 

Sleep Res 27 (3):e12636. doi:10.1111/jsr.12636 

23) Chaput JP, Gray CE, Poitras VJ, Carson V, Gruber R, Birken CS, MacLean JE, Aubert S, Sampson M, 

Tremblay MS (2017) Systematic review of the relationships between sleep duration and health indicators 

in the early years (0-4 years). BMC public health 17 (Suppl 5):855. doi:10.1186/s12889-017-4850-2 

 

 

 

 

 

 

 

 

 

 

 


