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INTRODUCTION

1.1.Background

The first years of life are crucial in terms of long-term cognitive and behavioral development [START_REF] Shonkoff | Investment in early childhood development lays the foundation for a prosperous and sustainable society[END_REF]. Therefore, early interventions limiting the impact of adverse environments early on in life may help reduce inequalities in health, cognitive and social development in the short and long-term (Doyle et al., 2009). The most famous research in this area, conducted by James Heckman, shows that the earlier the intervention the higher return on investment and reaped benefits [START_REF] Carneiro | Human capital policy[END_REF]. Childcare prior to school entry varies in type, duration as well as quality. Some children are looked after in their own home, others by relatives or in the home of another caregiver, still others in collective settings with other children. Childcare therefore includes different environments which may have different consequences for children's cognitive and non-cognitive development.

Cognitive development plays a fundamental role with regard to later schooling, income, criminality and success in many facets of social and economic life [START_REF] Cunha | Investing in our young people[END_REF]. Over the last 30 years, many studies have therefore studied the influence of early childcare on cognitive development. They have shown that compared to parental care, formal care is associated with increased school readiness, improved receptive vocabulary and better reading skills [START_REF] Geoffroy | Closing the gap in academic readiness and achievement: the role of early childcare[END_REF][START_REF] Li | Timing of highquality child care and cognitive, language, and preacademic development[END_REF] as well as improved language skills [START_REF] Luijk | Hours in non-parental child care are related to language development in a longitudinal cohort study[END_REF]. This may be particularly true for children who come from a disadvantaged socioeconomic background [START_REF] Geoffroy | Closing the gap in academic readiness and achievement: the role of early childcare[END_REF] or children of immigrants [START_REF] Dustmann | Does Universal Child Care Matter? Evidence from a Large Expansion in Pre-School Education[END_REF]. Long terms benefits of early subsidized childcare include higher educational attainment, labor market participation and reduced welfare dependency especially for individuals from low socioeconomic backgrounds [START_REF] Havnes | No Child Left Behind: Subsidized Child Care and Children's Long-Run Outcomes[END_REF].

Similarly, non-cognitive characteristics including perseverance, self-esteem, self-control and motivation influence educational performance, as well as social and economic success (Borghans et al., 2008;[START_REF] Heckman | The Effects of Cognitive and Noncognitive Abilities on Labor Market Outcomes and Social Behavior[END_REF]. There has been much debate regarding the possible role of early life childcare arrangements in potentially increasing or offsetting developmental and behavioral risks. Studies undertaken in the 1980's came to the conclusion that early and extensive non-parental childcare is related to an increased level of disobedience and aggression in children later in life [START_REF] Baydar | Effects of maternal employment and child-care arrangements on preschoolers' cognitive and behavioral outcomes: Evidence from the Children of the National Longitudinal Survey of Youth[END_REF][START_REF] Belsky | Nonmaternal Care in the First Year of Life and the Security of Infant-Parent Attachment[END_REF][START_REF] Haskins | Public School Aggression among Children with Varying Day-Care Experience[END_REF][START_REF] Rubenstein | A Two-Year Follow-up of Infants in Community-Based Day Care[END_REF]. Some studies show that children who are in non-parental care have more psychological difficulties than those who stay at home [START_REF] Belsky | Are There Long-Term Effects of Early Child Care?[END_REF][START_REF] Belsky | Nonmaternal Care in the First Year of Life and the Security of Infant-Parent Attachment[END_REF][START_REF] Gialamas | Time spent in different types of childcare and children's development at school entry: an Australian longitudinal study[END_REF][START_REF] Mccartney | Testing a series of causal propositions relating time in child care to children's externalizing behavior[END_REF], and the strength of this association appears to be directly related to the number of hours spent out of home [START_REF] Belsky | Are There Long-Term Effects of Early Child Care?[END_REF][START_REF] Datta Gupta | Non-cognitive child outcomes and universal high quality child care[END_REF]. Other studies show either no negative impact of childcare on children [START_REF] Barnes | Experiences of childcare in England and socio-emotional development at 36 months[END_REF][START_REF] Beijsterveldt | Short-and Long-Term Effects of Child Care on Problem Behaviors in a Dutch Sample of Twins[END_REF][START_REF] Gialamas | Quality of childcare influences children's attentiveness and emotional regulation at school entry[END_REF], or even a beneficial effect, especially among children whose mother is depressed or who come from a disadvantaged family [START_REF] Love | The effectiveness of early head start for 3-year-old children and their parents: lessons for policy and programs[END_REF][START_REF] Yamauchi | Which children benefit from non-parental care?[END_REF].

Countries in which the impact of childcare arrangements on children's development have been studied vary much in terms of early childhood policies (e.g. affordable access to childcare, parental leave). If the quality of childcare based on UNICEF standards is taken into account (UNICEF Innocenti Research Centre, 2008), studies showing that early childcare is associated with increased levels of behavioral difficulties in children are mostly conducted in countries where the quality of childcare is considered to be low, such as the USA [START_REF] Belsky | Are There Long-Term Effects of Early Child Care?[END_REF][START_REF] Mccartney | Testing a series of causal propositions relating time in child care to children's externalizing behavior[END_REF] and Australia [START_REF] Gialamas | Time spent in different types of childcare and children's development at school entry: an Australian longitudinal study[END_REF]. In studies which take the quality of childcare into consideration, an increase in the level of children's behavioral difficulties was only observed in case of extended hours spent in low quality childcare settings [START_REF] Mccartney | Testing a series of causal propositions relating time in child care to children's externalizing behavior[END_REF], while children spending extended hours in high quality childcare have low levels of behavioral problems [START_REF] Vandell | Do Effects of Early Child Care Extend to Age 15 Years? Results From the NICHD Study of Early Child Care and Youth Development[END_REF].

The interpretation of results in this area can be complicated because different countries have different policies concerning the age of school entry. In most countries children officially start school at the age of six (Canada, Germany, Netherlands, Norway, USA) but in some they start at the age of five (Australia, Ireland, New Zealand, United Kingdom) or seven (Finland, South Africa, Sweden, Switzerland) (UNESCO Institute for Statistics, 2016). The scientific literature on childcare usually refers to care received by children up to the age of school entry.

Furthermore, most evaluated interventions in this area were conducted among children from deprived families, and only a few were conducted in countries that have a universal early childcare policy such as the Nordic countries.

In France, the official age for school entry is 6 years. However, 97% of children aged 3 and 99% aged 4 attend preschool ("école maternelle") which is free of charge [START_REF] Blanpain | Scolarisation et modes de garde des enfants âgés de 2 à 6 ans[END_REF].

Therefore, in France the difference in access to early childcare refers to childcare received before entering preschool, i.e. prior to age three. The French childcare system is based on the principle of universality: public childcare facilities are not aimed at a particular segment of the population but accept everyone irrespective of socioeconomic background [START_REF] Fagnani | Equal access to quality care: Lessons from France on providing high quality and affordable childcare and early education[END_REF]. One of the pillars of the French social protection system, which is largely funded by mandatory employer and employee contributions, is the family policy. The state allocates a budget to the "Caisse Nationale d'Allocations Familiales" (CNAF) (National Office for Family Allowances), which funds and regulates the distribution of subsidies to families as well as the financing of childcare facilities via decentralized "Caisse d'Allocations

Familiales" (CAF) (Office of Family Allowances) (Fraisse L et al., 2011). Each municipality, which is the administrative division of a town or a village, has a budget for the development of the territory under its jurisdiction and is free to decide how much money is invested in center-based facilities depending mainly on political orientation, population size and the degree of urbanization. The predominant role of municipalities is to run center-based childcare while the General Council ("le Département") is responsible for childminder agreements and center-based childcare quality control (Fraisse L et al., 2011).

Center-based childcare and childminders are widely used in France, but the selection generally depends on availability (demand exceeds supply) rather than parents' choice. In center-base childcare facilities, regulations concerning the supervision of children are strict: child-caregiver ratio, timetable of children's activities during the day, ensuring high quality childcare [START_REF] Choné | Female labor supply and child care in France[END_REF]. On the other hand, the quality of childminder's care may vary from one childminder to another, even though they are required to complete mandatory training in early child development before being delivered a 5-year renewable permit.

Furthermore, there are no pre-established activities [START_REF] Choné | Female labor supply and child care in France[END_REF] and childminders have a lower level of education when compared to educators in center-based childcare settings [START_REF] David-Alberola | Investing in early human development: Timing and economic efficiency[END_REF]. Nevertheless, childminders are the main type of out-of-home childcare in France, because the number of places available in center-based childcare is limited [START_REF] Micheau | Les modes d'organisations des crèches collectives et les métiers de la petite enfance[END_REF].

On average, French families spend 411 euro/month on childcare but this amount varies with the type of childcare, the number of hours the child spends in childcare, or and the number of children in the family [START_REF] Villaume | Combien dépensent les familles pour la garde de leurs enfants de moins de 3 ans ? DREES Numéro 930[END_REF]. Parents pay on a sliding scale according to their income. Through tax deductions and special allowances, childcare is subsidized by the state but can nevertheless be too costly for the most economically disadvantaged families [START_REF] Fagnani | Equal access to quality care: Lessons from France on providing high quality and affordable childcare and early education[END_REF]. Before tax deductions and special allowances, the average cost per month for 35 hours of presence is 334 euro per child for center-based childcare and 625 euro per child for a childminder [START_REF] Villaume | Combien dépensent les familles pour la garde de leurs enfants de moins de 3 ans ? DREES Numéro 930[END_REF].

There is a high demand for center-based childcare, especially from middle class families in which both parents are often employed and who view early socialization in a positive way.

However, there are often long waiting lists and the demand far exceeds the supply [START_REF] Fagnani | Equal access to quality care: Lessons from France on providing high quality and affordable childcare and early education[END_REF]. The exogenous allocation of places to center-based childcare creates a quasiexperimental situation whereby, among families with young children who wish to have them looked after, the type of childcare (center-based or child-minder) that is allocated does not depend on family characteristics.

In the present investigation, we examine the association between early childcare arrangements, between ages 0 and 3 years, and children's behavior up to age 8, using data from the longitudinal mother-child EDEN cohort study in France. Most studies assessed whether childcare is associated with behavioral difficulties at one time point or successive time points separately. In the present study we model patterns of behavioral difficulties from age 3 to age 8 using group-based trajectory modeling [START_REF] Jones | A SAS Procedure Based on Mixture Models for Estimating Developmental Trajectories[END_REF]. We then compare children's trajectories of behavioral difficulties depending on whether they are in informal vs.

formal care and also depending on the type of childcare they are in and its duration.

Additionally, because boys [START_REF] Chaplin | Gender differences in emotion expression in children: a meta-analytic review[END_REF]Miner and Clarke-Stewart, 2008), children whose mother is depressed [START_REF] Agnafors | Early predictors of behavioural problems in pre-schoolers -a longitudinal study of constitutional and environmental main and interaction effects[END_REF][START_REF] Tompson | Maternal depression, maternal expressed emotion, and youth psychopathology[END_REF], as well as those who grow up with parents who experience financial difficulties [START_REF] Barazzetta | Childhood Circumstances and Young Adulthood Outcomes: The Effects of Mothers' Financial Problems[END_REF][START_REF] Miller | The Role of Family Income Dynamics in Predicting Trajectories of Internalizing and Externalizing Problems[END_REF][START_REF] Rijlaarsdam | Economic Disadvantage and Young Children's Emotional and Behavioral Problems: Mechanisms of Risk[END_REF] are especially prone to behavioral difficulties, we also test whether the type of childcare has a different influence on the behavior of children depending on these characteristics.

METHODS

2.1.Study design, setting and participants

The EDEN mother-child cohort study primary aims to assess pre-and postnatal determinants of child growth, development and health. Recruitment of pregnant women (before 24 weeks of amenorrhea (WA) was conducted in two French university hospitals (Nancy andPoitiers, 2003-2005) during the prenatal visit at the Departments of Obstetrics and Gynecology.

Exclusion criteria were: multiple pregnancies, pre-pregnancy diabetes, illiteracy, and plans to move outside the region in the following 3 years. Mothers were examined clinically 3 times: between the 24 th and 26 th WA, at delivery and 5-6 years after delivery. Self-administered or midwife-administered questionnaires were filled out during the clinical examinations and additionally at 4 months, 8 months, 1 year, 2 years, 3 years, 5.5 years and at 8 years postdelivery [START_REF] Heude | Cohort Profile: The EDEN mother-child cohort on the prenatal and early postnatal determinants of child health and development[END_REF].

Among the 2002 women included in the EDEN cohort, 1,432 participants reported their children's behavioral score in at least one of the 3 possible study waves at 3, 5.5 and 8 years of age, while 1,428 also provided information about childcare between ages 0 and 3 years. These 1,428 mother-child dyads constitute our study population. Compared to the studied population, non-participating mothers are more likely to participate in the Nancy research center (61.4 vs. 47.8%; p<0.0001), to be younger (mean age = 28.2 years, SD = 5.1 years vs. 29.9 years, SD = 4.7 years; p<0.0001), have lower education (mean number of years of education = 12.4 years, SD = 2.3 years vs. 13.6 years, SD = 2.3 years; p<0.0001), smoke cigarettes before pregnancy (49.4 vs. 32.3 %; p<0.0001), less likely to be employed (63.9 % vs. 81.5 %; p < 0.0001), less likely to receive social support (62.5 vs. 71.4%; p=0.0002) and more likely to have a history of mental health problems (21.8 vs. 14.0%; p<0.0001).

Participating children, as compared to non-participants, were less likely to be first-born (38.9 vs. 46.5%; p=0.0047) and more likely to be born with a low birth-weight (7.3 vs. 4.8%; p=0.0352).

2.2.Variables

Childcare

From the age of 4 months to 3 years, age at which children generally enter preschool in France, mothers were asked to report the type of childcare primarily used by their child (crèche/daycare, day nursery, childminder, relatives, neighbors and friends, a babysitter or whether the parents looked after the child themselves).

Childcare type was then divided into 3 groups:

1. Childminder, CM (N = 636, 45.6%): a professional caregiver with a formal degree in early childhood education, with a 5-year renewable permit allowing her to take care of up to 6 children in her own house. Furthermore, by taking into account the type of childcare in the successive waves of questionnaires from 4 months to 2 years, we were able to divide children who were in center-

1 All children belonged to only one of the groups. In fact, very few children either switched from a childminder's care to center-based childcare or vice-versa (25) or were in both types simultaneously (19). Children stayed in informal care (mostly parental care) until they attended center-based or a childminder. Therefore, children who were never in either childminder's care or center-based care were in the "informal care" group; those who were never in center-based but had been in a childminder's care were in the "childminder" group and all those who had experienced center-based childcare at any point in the study were in the "center-based childcare" group. Thus children who experienced both childminder's care and center-based care were classified in the latter group (this situation concerns only a small percentage of all children). There are two main reasons behind this classification. Firstly, we assumed that center-based childcare would have the greatest effect on children, positive or negative. Secondly, in France center-based childcare is highly regarded by parents and some parents put their child in childminder's care while they are on a waiting list for a place in a center-based childcare. In this case the child may spent a few weeks with a childminder before entering center-based childcare. Hence, even the 5 groups based on type and duration of childcare which we studied were mutually exclusive. A child who spent 3 months with a child-minder before entering center-based care for 2 years is classified only in the group 'center-based childcare for at least one year'.

based and childminder groups into 2 more groups each, depending on the total time spent in care:

1. Childminder < 1 year, 2. Childminder >= 1 year, 3. Center-based care < 1 year, 4. Center-based care >= 1 year 5. Informal care.

Childhood behavioral difficulties: SDQ score

The French version of the Strength and Difficulty Questionnaire (SDQ) was used to measure children's behavior at ages 3, 5.5 and 8 years. Translated into several languages, the SDQ is a validated screening instrument for emotional and behavioral problems in children and adolescents from 3 years of age onwards [START_REF] Algorta | Diagnostic efficiency of the SDQ for parents to identify ADHD in the UK: a ROC analysis[END_REF][START_REF] Goodman | The Strengths and Difficulties Questionnaire: a research note[END_REF][START_REF] Shojaei | The strengths and difficulties questionnaire: validation study in French school-aged children and cross-cultural comparisons[END_REF].

It contains 25 items divided into 5 scales of 5 items each: one positive scale (pro-social behavior) and four negative scales (emotional symptoms, behavior/conduct problems, hyperactivity/inattention, and peer relationship problems). Each scale is scored from 0 to 10.

The 4 negative scales are summed to calculate the total SDQ score, which ranges from 0 to 40 [START_REF] Youthinmind | Information for researchers and professionals about the Strengths & Difficulties Questionnaires[END_REF].

Covariates

Covariates include variables potentially associated either with the type of childcare or children's behavioral difficulties. Only measures obtained between baseline and age 3 years, which is the age when children in France enter preschool, were considered.

Among these variables were participants' socio-demographic characteristics: study center (Nancy or Poitiers); family situation (married/cohabiting or single); mother's age at delivery; parents' education level (number of years of education dichotomized at 14 years, which is equivalent to the French High School Certificate (baccalauréat) + 2 years of higher education); parents' employment status at each study wave; and the presence of financial difficulties (difficulties to buy food or clothes for the family, difficulties to pay the rent, heating or electricity, regular overdraft of bank account, subsidized health coverage, a family income of less than 1500 euros at least once during the study period).

Maternal psychological difficulties:

The Centre for Epidemiological Studies Depression (CESD) questionnaire was used to detect mother's depressive symptoms at 24 weeks of amenorrhea [START_REF] Radloff | The CES-D Scale A Self-Report Depression Scale for Research in the General Population[END_REF]. To identify individuals at risk of clinical depression, the score was cut-off at 23 or above (Fuhrer and Rouillon, 1989). The Edinburgh Postnatal Depression Scale (EPDS), a 10-item questionnaire devised to identify postnatal depression was used during the first year after birth (4, 8 and 12 months) to screen for the mothers' depression symptoms, with a score ranging from 0 to 30 [START_REF] Cox | Detection of postnatal depression. Development of the 10-item Edinburgh Postnatal Depression Scale[END_REF]. A threshold score of 13 or above was used to identify women at risk of clinical depression [START_REF] Matthey | Variability in use of cut-off scores and formats on the Edinburgh Postnatal Depression Scale: implications for clinical and research practice[END_REF].

Other variables pertaining to the mothers' psychological status include the use of psychological help during pregnancy and after birth (e.g. anxiolytics, sleeping pills, counselling) and self-reported mental health problems prior to pregnancy.

Other variables include parents' own behavioral difficulties during childhood, parents' use of psychoactive drugs (alcohol, cigarettes, cannabis), and the frequency of different parent-child activities (e.g. reading a story, feeding, playing, bathing, etc.).

2.3.Statistical methods

Mean SDQ score

We tested whether there was a significant difference in behavioral symptoms across the different childcare groups by comparing mean SDQ scores: (i) children in formal vs. informal childcare; (ii) children with a childminder or in informal care vs. those in center-based childcare.

Group-based trajectory modelling -Behavioral trajectories

Using data from participants with at least one of the three SDQ measures, we estimated participating children's behavioral trajectories with group-based trajectory models [START_REF] Jones | A SAS Procedure Based on Mixture Models for Estimating Developmental Trajectories[END_REF][START_REF] Nagin | Age, Criminal Careers, and Population Heterogeneity: Specification and Estimation of a Nonparametric, Mixed Poisson Model*[END_REF][START_REF] Nagin | What Has Been Learned from Group-Based Trajectory Modeling? Examples from Physical Aggression and Other Problem Behaviors[END_REF]. This semi-parametric modeling procedure enables the identification of clusters of individuals who follow a similar developmental trajectory of a variable of interest [START_REF] Nagin | Group-Based Trajectory Modeling in Clinical Research[END_REF], in this case overall behavioral scores.

Unlike hierarchical modeling and latent curve analysis which assume that the population of trajectories varies continuously across individuals and in a fashion that can be explained by a multivariate normal distribution of population parameters, group-based trajectory modeling assumes that there may be distinctive developmental trajectories that reflect distinct etiologies [START_REF] Nagin | Group-Based Modeling of Development[END_REF]. Furthermore, the definition of groups is based on formal statistical modeling rather than subjective classification rules and can be verified by testing the posterior probability of group membership [START_REF] Nagin | Group-Based Modeling of Development[END_REF].

The method considers that data are missing at random [START_REF] Broadbent | Trajectory Patterns of Dental Caries Experience in the Permanent Dentition to the Fourth Decade of Life[END_REF] and individuals with missing data are assigned to their most likely group.

Several models were tested examining an increasing number of developmental trajectories and different shapes (linear, quadratic, cubic) -the best model was determined using the Bayesian Information Criterion (BIC) [START_REF] Jones | A SAS Procedure Based on Mixture Models for Estimating Developmental Trajectories[END_REF][START_REF] Jones | Advances in Group-Based Trajectory Modeling and an SAS Procedure for Estimating Them[END_REF][START_REF] Nagin | Group-Based Trajectory Modeling in Clinical Research[END_REF] and maximizing the probability of group membership (>=0.7 ) [START_REF] Nagin | Group-Based Modeling of Development[END_REF][START_REF] Nagin | Group-Based Trajectory Modeling in Clinical Research[END_REF].

Multiple Data Imputation

Complete case analysis, i.e. the analysis of subjects with no missing data may lead to the exclusion of large numbers of participants especially when examining measures repeated over time. It may also sometimes result in biased results [START_REF] Sterne | Multiple imputation for missing data in epidemiological and clinical research: potential and pitfalls[END_REF]. One approach to deal with missing data is multiple imputation (MI). MI does not seek to replace a missing value with a simulated one but rather produces a random sample of possible values that represent the unpredictability of the missing value (Yuan, n.d.). MI involves 3 steps:

1. Multiple copies of the dataset are created with missing values filled in by imputed values based on a Bayesian approach [START_REF] Sterne | Multiple imputation for missing data in epidemiological and clinical research: potential and pitfalls[END_REF]. 3. The results are combined to draw an inference.

Only covariates were imputed. We assume that data were missing at random, i.e. the probability of a variable being missing depends on observed variables but not on the value of the missing variable. A wide range of variables predictive of missing data were included in the imputation model, even if they did not form part of the substantive analyses [START_REF] Sterne | Multiple imputation for missing data in epidemiological and clinical research: potential and pitfalls[END_REF].

Full Conditional Specification (FCS) Multiple Imputation with 10 imputations of each missing value was used. FCS MI is flexible and allows the specification of a model for each type of variable, e.g. linear regression for continuous variables, logistic regression for binary variables [START_REF] Bartlett | Multiple imputation of covariates by fully conditional specification: Accommodating the substantive model[END_REF].

PROC MIANALYZE in SAS V9.4 was then used to combine results when analyzing the complete imputed dataset.

Inverse Probability Treatment Weights (IPW) adjusted analyses

One of the issues in examining the relationship between childcare type and children's development using observational data is that children who attend childcare differ from those who do not (e.g. high socioeconomic position, positive interactions with parents).

A propensity score (PS) is the probability of treatment assignment conditional on observed baseline covariates (Z = the indicator for the observed treatment exposure, X = the vector of covariates) [START_REF] Austin | An Introduction to Propensity Score Methods for Reducing the Effects of Confounding in Observational Studies[END_REF][START_REF] Rosenbaum | The central role of the propensity score in observational studies for causal effects[END_REF]): e(X) = P (Z = 1|X), 0 < e(X) < 1.

It is a covariate summary score. Subjects having the same PS, whether they are treated (exposed) or not, have, on average, the same distribution of covariates used to estimate the PS. Therefore, individuals with the same propensity score share a similar distribution of X regardless of their treatment exposure.

Several methods have been used to reduce selection bias by using PS: covariate adjustment, matching, stratification and Inverse Probability Weight of treatment (IPW) [START_REF] Austin | An Introduction to Propensity Score Methods for Reducing the Effects of Confounding in Observational Studies[END_REF][START_REF] Xu | Use of stabilized inverse propensity scores as weights to directly estimate relative risk and its confidence intervals[END_REF]. In our study we calculated propensity scores for each subject and used the Inverse Probability Weight of treatment to account for selection bias. In IPWs, each observation is weighted by the reciprocal of the predicted probability of receiving the treatment that was observed for each patient, which can be estimated using propensity scoring. "With the appropriate weights, the weighted study population will be balanced across the treatment groups on the confounding factors. This balance is what allows for unbiased estimates of treatment effects in randomized controlled trials, thus IPW can be thought of as simulating randomization in observational studies" [START_REF] Crowson | The Basics of Propensity Scoring and Marginal Structural Models[END_REF].

By using the inverse probability of treatment received to weigh the subjects, an artificial sample is created whereby treatment selection is independent of measured baseline covariates, making it possible to measure average treatment effects [START_REF] Austin | Moving towards best practice when using inverse probability of treatment weighting (IPTW) using the propensity score to estimate causal treatment effects in observational studies[END_REF]. In the synthetic sample created after PS are calculated and IPW applied, the treated and untreated population will have similar baseline characteristics, the main difference between the two groups being the treatment.

The IPW are calculated from the PS and are applied only once in the model. They are used to balance covariates between the 3 childcare groups but do not modify the treatment exposure or outcomes. The IPW procedure serves to make counterfactual inference. Individuals with a high probability of being treated that are actually treated bring no counterfactual information whereas individuals with a low probability of receiving treatment who actually receive treatment are much more informative on treatment effects. Similarly for individuals with a high probability of being exposed who actually are not exposed are more informative.

Multinomial multivariate logistic regression was used to calculate the probability of being in each childcare group and hence the PS [START_REF] Crowson | The Basics of Propensity Scoring and Marginal Structural Models[END_REF]. Variables related to the outcome were included in the model for calculating propensity scores [START_REF] Austin | A comparison of the ability of different propensity score models to balance measured variables between treated and untreated subjects: a Monte Carlo study[END_REF][START_REF] Austin | An Introduction to Propensity Score Methods for Reducing the Effects of Confounding in Observational Studies[END_REF][START_REF] Brookhart | Propensity Score Methods for Confounding Control in Nonexperimental Research[END_REF]. We made sure that PS distributions in the different childcare groups overlapped [START_REF] Lanehart | Propensity Score Analysis and Assessment of Propensity Score Approaches Using SAS® Procedures[END_REF] (supplementary figure 1).

Weights were stabilized by dividing by the mean weight in order to minimize extreme weights and reduce type 1 error and weights above the 99 th percentile were curtailed to the 99 th percentile before verifying that the stabilized mean weight was close to 1. With IPWs, each observation is weighted by the inverse of the PS. Extreme weights may result from observations with a PS close to 1 or 0 and consequently result in rejecting the null hypothesis too frequently [START_REF] Xu | Use of stabilized inverse propensity scores as weights to directly estimate relative risk and its confidence intervals[END_REF]. Finally, we verified that confounding factors were more evenly distributed among the 3 childcare groups post-than pre-weighing (supplementary 

Interactions

We tested for statistical interactions and performed stratified analyses to test whether the effect of childcare varied with the child's gender, maternal depression during the perinatal period, maternal education or low family income (income < 1500 euros) between pregnancy and the child's 3-year assessment. To maximize the statistical power of these analyses, we combined children with intermediate and high trajectories of behavioral or emotional difficulties yielding a binary outcome: low vs. intermediate/high SDQ score trajectory.

RESULTS

Descriptive analysis

Table 1 shows children's and families' characteristics depending on the type of childcare between ages 0 and 3 years (childminder: 44.5%, N = 636; center-based care: 25.7%, N = 367; informal care: 29.8%, N = 425). The average proportion of missing values among covariates was 6.4%. All the covariates had less than 20% of missing values except the mother's EPDS score at 12 months (22.2%). Overall, children who were in out-of-home care came from families with higher levels of education and employment, and lower levels of financial difficulties and parental mental health problems than those who were in informal care. We observed relatively few differences with regard to these baseline characteristics between children who were cared for by a child-minder and those who were in center-based care. In terms of trajectories of behavioral difficulties, children in the informal childcare group had the highest SDQ score levels, those in center-based care the lowest.

Behavioral and emotional symptoms levels

Table 2 shows the mean SDQ scores at 3, 5.5 and 8 years across the different childcare groups when compared successively to the informal group and the center-based childcare group. Children in informal care had the highest mean SDQ scores in each of the three periods while those in center-based had the lowest.

Behavioral and emotional trajectories

The final model for group-based trajectories consisted of 3 distinct groups (Figure 1 

Bivariate analysis

In bivariate analyses, children who were looked after by a childminder or in informal care had higher levels of emotional and behavioral difficulties than those who were in center-based childcare, and children looked after by a childminder's care had lower levels than those in informal care (Table 3a).

Examining the time spent in childcare (Table 3b), we observed that compared to children who spent at least 1 year in center-based childcare, those who were in a childminder's care, irrespective of the time spent, as well as those who were in informal care were more likely to be in the high or intermediate trajectories of behavioral problems.

IPW-adjusted analysis

In IPW-adjusted multivariate analyses, the ORs associated with childcare attendance decreased and lost statistical significance (Table 4a).

However, compared to children who were in center-based childcare for at least one year (14.0%, N= 200), those who spent less than 1 year in a childminder's care (12.2%; N = 174) and those in informal care (29.8%, N = 425) had a higher likelihood of being in the intermediate and high trajectories of total difficulties while those who spent at least 1 year in a childminder's care (32.4%; N = 462) or less than 1 year in center-based childcare (11.7%; N = 167) were associated with the high trajectory of behavioral difficulties (Table 4b).

Subgroup analyses

Table 5 shows the results of subgroup analyses in which trajectories that correspond to intermediate and high symptom levels of behavioral difficulties were merged and compared with the low symptom trajectory.

Gender

In comparison to girls who were in informal childcare (28.3%, N =194), girls who were looked after by a childminder (43.9%, N =301) had a decreased likelihood of having a high trajectory of emotional or behavioral difficulties as did those who were in center-based childcare (27.7%, N =190), although the latter result did not reach statistical significance.

Spending more than 1 year in a childminder's care (31.4%, N = 215) or in center-based childcare (15.9%, N = 109) was associated with a decreased likelihood of having a higher trajectory of behavioral difficulties when compared to informal care while informal care. Girls looked after by a childminder for less than 1 year was associated with an increased likelihood of high level behavioral difficulties compared to girls who spent more than 1 year in centerbased childcare.

Compared to boys in informal care, those in a childminder's care (45.1%, N = 355), especially for less than 1 year (11.8%, N = 88), had a higher likelihood of high behavioral difficulties.

Mother's education level

Among children whose mother had a high educational level (N = 840), compared to those who spent at least 1 year in center-based childcare, those who were in a childminder's care for less than 1 year and those who were in informal care had higher levels of behavioral symptoms. On the other hand, among children whose mother had a low educational level (N = 588), only a childminder's care for less than 1 year was significantly associated to a higher trajectory of behavioral problems when compared to center-based childcare for at least 1 year.

Mother's depression status

Overall, there was no significant association between childcare type or time spent in childcare and behavioral trajectories for children whose mother was depressed during the perinatal period (23.9%, N = 343). To the contrary, among children whose mother did not have depression (76.1%, N = 1085), compared to those who were in center-based childcare for at least 1 year, those who were in informal childcare or in a childminder's care for less than 1 year were more likely to have a higher trajectory of behavioral difficulties.

Low income

Overall, we found no evidence that children growing up in low income families gained from being in childcare between ages 0 to 3. However, among families who had intermediate/high income (N = 1 159), compared to children were in center-based childcare, those who were in informal childcare or in a childminder's care were more likely to be in a trajectory of high emotional or behavioral difficulties.

DISCUSSION

Main findings

Using data from 1428 mother-child dyads participating in the EDEN mother-child cohort, we identified three trajectories of children's emotional and behavioral difficulties from ages 3 to 8: low (50.4%), intermediate (40.2%) and high (9.3%).

In bivariate analyses, children who were looked after by a childminder or who were in centerbased childcare were less likely to have intermediate or high levels of emotional or behavioral difficulties up to age 8 years. However, after taking into account a large number of sociodemographic, parental and child characteristics, we did not observe statistically significant differences between the three childcare groups. Nevertheless, when children who spent at least 1 year in center-based care were compared to children in other settings, we found that those in informal childcare as well as those who were in a childminder's care, irrespective of the time spent there, were more likely to have intermediate or high levels of behavioral difficulties.

Secondary analyses showed that levels of emotional or behavioral difficulties were generally lowest among children who were in center-based childcare, particularly if they stayed there for more than 1 year. Girls were more likely to benefit from formal childcare. There were no significant differences in levels of behavioral difficulties for boys who were in informal care or center-based childcare, but child-minders' care, especially for a duration of less than 1 year was associated with higher levels of behavioral difficulties symptoms. In the context of debates about the role of early childcare with regard to children's behavioral development, our study indicates that center-based childcare attendance in France does not cause children's psychological difficulties and may even have a protective effect.

Strengths and limitations

Our study has several strengths. First, we used a prospective design which allowed us to ascertain study exposure and outcome as well as multiple covariates prospectively, between the time of the child's birth to school entry, yielding rich information on children's situation, behavior as well as their family context. Second, we used group-based trajectory modeling of children's SDQ scores to define developmentally sound groups in a more precise way using a single measure. Third, we used propensity scores and inverse probability weights (IPW) to account for selection factors and confounders. Studies showed that in the case of fewer than eight classes per confounder, and with several confounders, analyses based on propensity scores yield estimates that are less biased, more robust, and more precise than a logistic regression based approach [START_REF] Cepeda | Comparison of logistic regression versus propensity score when the number of events is low and there are multiple confounders[END_REF]. Third, given the specific context prevailing in France, we were able to directly compare two groups that are quite similar in terms of background characteristics yet imply different educational content: childminder vs. centerbased childcare. This situation strengthens our ability to draw causal inferences from our findings.

However, we also acknowledge limitations. First, the EDEN study is not representative of children in France. Indeed, the study was set up in two cities and, as in other cohort studies, participants were selected. However, the sample we studied is heterogeneous from the point of view of family background characteristics and levels of childcare attendance are comparable to national estimates. Second, our measure of early childcare may be relatively rough. Indeed, children can change childcare type during the 3 years before they enter school and it may be that childcare transitions are relevant with regard to later development.

However, though transitions from informal childcare to formal childcare are frequent, especially during the first year of life, once a child is in a formal childcare type he/she generally does not go back to informal care. In our study, 25 children either moved from center-based childcare to a childminder or vice-versa while 19 children attended both types of formal childcare simultaneously at least once during the study period. Third, children's behavior was ascertained by their mothers, and may be sensitive to reporting bias.

Nevertheless, mothers are generally reliable in assessing their children's behavior in middle childhood [START_REF] Mieloo | Validity and reliability of the strengths and difficulties questionnaire in 5-6 year olds: differences by gender or by parental education?[END_REF] and our longitudinal measure is more valid than a single ascertainment at one point in time.

Possible mechanisms linking early childcare to children's behavior

In the context of controversy regarding the consequences of early childcare, our findings are in line with data from the NICHD Early Child Care Research Network study (The NICHD Early Child Care [START_REF] Research | Early Child Care and Self-Control, Compliance, and Problem Behavior at Twenty-Four and Thirty-Six Months[END_REF] as well as a large Norwegian cohort study (N = 75,271) [START_REF] Zachrisson | Little evidence that time in child care causes externalizing problems during early childhood in Norway[END_REF] which showed that early, extensive and continuous childcare was not related to an increased likelihood of childhood behavioral problems. In fact, quality nonparental care was reported to be positively associated to children's social capabilities and behavior (The NICHD Early Child Care [START_REF] Research | Early Child Care and Self-Control, Compliance, and Problem Behavior at Twenty-Four and Thirty-Six Months[END_REF]. However, in the first study only a small percentage of center-based childcare settings could be classified as 'good quality'; e.g. only 36 % of centers had enough caregivers at 6 months, 20% at 15 months and 26% at 24 months (The NICHD Early Child Care [START_REF] Research | Early Child Care and Self-Control, Compliance, and Problem Behavior at Twenty-Four and Thirty-Six Months[END_REF]. In Norway, on the other hand, childcare quality as high as in France (UNICEF Innocenti Research Centre, 2008) and very widespread (97% of children attend) [START_REF] Zachrisson | Little evidence that time in child care causes externalizing problems during early childhood in Norway[END_REF]. Our findings extend this prior knowledge by showing that center-based childcare may be especially beneficial if children attend for at least one year.

Our results can be explained by several mechanisms. First, children who attend childcare differ from those who stay at home until preschool entry with regard to many characteristics including family socioeconomic factors and parental history of mental health problems which can both influence children's behavioral development. While this is the case in our study as in other settings, we were able to control for multiple family background characteristics and compare children who were in childminder care with children who attended a center-based childcare setting, which reduces the influence of this type of bias. Second, center-based care enables children's early socialization and respect of societal rules [START_REF] Bernal | Subsidized childcare and child development in Colombia: Effects of Hogares Comunitarios de Bienestar as a function of timing and length of exposure[END_REF]. Exposure to positive stimulation through praise, play and reading [START_REF] Klasen | What works where? A systematic review of child and adolescent mental health interventions for low and middle income countries[END_REF] can have long-term beneficial consequences on brain, neuroendocrine, cognitive or psychosocial development [START_REF] Wachs | Issues in the timing of integrated early interventions: contributions from nutrition, neuroscience and psychological research[END_REF]. Fewer symptoms of depression and social inhibition as well as reduced violent behaviors have been observed among children who are stimulated from a young age onwards [START_REF] Walker | Early childhood stimulation benefits adult competence and reduces violent behavior[END_REF]. This type of stimulation in a formal setting may also favor children's cognitive development, with, in the long term, better general knowledge, academic achievement, and higher IQ. This may explain why some studies have shown that center-based childcare is especially beneficial children growing up in disadvantaged families [START_REF] Geoffroy | Closing the gap in academic readiness and achievement: the role of early childcare[END_REF][START_REF] Love | The effectiveness of early head start for 3-year-old children and their parents: lessons for policy and programs[END_REF]. In our study, we did not find evidence of such an effect, and to the contrary, children who did not experience hardship were those who were most likely to benefit from being in childcare. It may be that the universal approach which is applied in French early education programs does not suffice to help children overcome the difficulties that can result from deficits in early life stimulation and caretaking. However, it has to be noted that our sample is not representative of children in France, and additional research using nationally representative data will need to verify this hypothesis. Overall, we observed that at least one year spent in childcare was necessary to observe protective effects, which will also need to be verified using nationally representative data.

Social and economic policies

In 2013, France spent approximately 1.3% of its GDP on provision of childcare and preprimary education. Comparatively, the USA spent around 0.4 %, Norway 1.3% and Iceland 1.8% (OECD average: approximately 0.8%)(OECD, 2016). However, while public policies in the 1980s aimed to provide childcare facilities so that mothers could work, policies launched in the 1990's created the 'allocation parentale d'éducation (APE)', a financial aid for mothers who wish to stop working in order to take care of their children. This benefit is mainly used by women who are employed in low-wage jobs [START_REF] Fagnani | La version française de l'échelle CES-D (Center for Epidemiologic Studies-Depression Scale). Description et traduction de l'échelle d'autoévaluation. [The French version of the CES-D (Center for Epidemiologic Studies-Depression Scale)[END_REF]. Overall, in 2010, formal childcare use was used by less than 20% of families in the lowest income quintile, and 60% of families in the two highest income quintiles [START_REF] Mills | Trajectories of externalizing behavior from age 2 to age 9: relations with gender, temperament, ethnicity, parenting, and rater[END_REF]. Our results, along with other studies showing positive influences of center-based childcare on children's cognitive development, suggest that public policies should aim to give access to high quality centerbased childcare to a higher proportion of children under the age of 3 years [START_REF] Choné | Female labor supply and child care in France[END_REF].

Our study shows that center-based childcare in a country were childcare is strictly regulated, subsidized and of high quality has a positive impact on children's psychological development.

The impact of childminder's care, on the other hand, is more equivocal. This implies that public policies that increase access to high quality center-based childcare are most likely to have a positive role on children's long-term psychological development. Further studies are necessary to find out ways in which boys, as well as children whose mother is depressed or who grow up in low-income families can attend childcare in higher proportions and fully benefit from it. Table 1: Characteristics of children participating in the EDEN mother-child cohort in relation to childcare between 0-3 years (n = 1428(n = , 2003(n = -2011, France), France). % (N) or mean (standard deviation), p-value. 

Variables

2.

  Standard procedures are used to analyze the different datasets producing different estimated associations and reflecting the uncertainty associated with the imputed missing values.

  ): a low SDQ score trajectory (50.4%, n = 721) (low symptoms throughout), an intermediate SDQ score trajectory (40.2%, n = 574) and a high SDQ score trajectory (9.3%, n = 133) (high symptoms throughout). The 3 trajectories were somewhat flat and parallel showing that children with a comparatively high level of behavioral or emotional symptoms at 3 years also had high levels at 5.5 and 8 years.Children's mean probabilities of being in each respective trajectory group were 0.78 (SD = 0.14) for the low trajectory, 0.84 (SD = 0.14) for the intermediate trajectory and 0.76 (SD = 0.16) for the high trajectory. We used the low trajectory group as the reference. Mean SDQ scores in the low, intermediate and high trajectory groups were respectively: 6.70 (SD = 2.81), 12.18 (SD = 3.15) and 17.91 (SD = 4.07) at 3.5 years; 5.10 (SD = 2.61), 11.06 (SD = 3.06) and 18.60 (SD = 4.18) at 5.5 years and 5.14 (SD = 2.72), 11.08 (SD = 3.42) and 18.07 (SD = 4.13) at 8 years.

  Health (IRESP: TGIR cohorte santé 2008 program), French Ministry of Health (DGS), French Ministry of Research, Inserm Bone and Joint Diseases National Research (PRO-A) and Human Nutrition National Research Programs, Paris-Sud University, Nestlé, French National Institute for Population Health Surveillance (InVS), French National Institute for Health Education (INPES), the European Union FP7 programmes (FP7/2007-2013, HELIX, ESCAPE, ENRIECO, Medall projects), Diabetes National Research Program (through a collaboration with the French Association of Diabetic Patients (AFD)), French Agency for Environmental Health Safety (now ANSES), Mutuelle Générale de l'Education Nationale (MGEN), French National Agency for Food Security, and the French-speaking association for the study of diabetes and metabolism (ALFEDIAM). The funders had no role in design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, and approval of the manuscript; or the decision to submit the manuscript for publication. Competing interests: All authors declare no support from any organization for the submitted work, no financial relationships with any organizations that might have an interest in the submitted work, no other relationships or activities that could appear to have influenced the submitted work.

  

N = 367, 25.7%): school

  

	2. Center-based childcare, CBC (-like structures such as
	crèches, daycare, center-based cribs and day nurseries with professional caregivers.
	3. Informal childcare, IC

(N = 425, 29.8%): parental

  

	care only (71.3%, n = 303) or
	parental care combined with other non-professional caregivers (e.g. grand-parents,
	aunts and uncles, friends) (28.7%, n = 122) grouped together because of shared
	characteristics.
	If the child attended center-based care at any one point in time, she/he was included in the
	'center-based' group; if the child never attended center-based care but with a childminder at
	any one point in time she/he was classified in the latter group. If the child was neither in
	center-based care nor with a childminder, she/he was allotted to the informal care group. The
	3 groups are mutually exclusive 1 .

Table 2 )

 2 [START_REF] Austin | Moving towards best practice when using inverse probability of treatment weighting (IPTW) using the propensity score to estimate causal treatment effects in observational studies[END_REF][START_REF] Lanehart | Propensity Score Analysis and Assessment of Propensity Score Approaches Using SAS® Procedures[END_REF]. Multinomial logistic regression

models were used to analyze whether childcare type predicted children's SDQ score trajectory group (intermediate or high, vs. low group).

Table 2 :

 2 Comparison of SDQ total scores at 3, 5.5 and 8 years among children from childminder, center-based childcare and informal childcare, with successively children in informal care and children in center-based childcare as reference (at least 1 year in center-based childcare for comparison of time in childcare).

	Age	Childcare type	Child-minder	Center-based	Informal
						childcare	childcare
	3 years	N		593		337	374
		Mean SDQ score (SD)	9.98 (4.56)	8.94 (4.72)	10.77 (4.94)
		p (compared to IC)		0.0111	<0.0001	-
		p (compared to CBC)		0.0013	-	<0.0001
	5.5 years	N		537		300	346
		Mean SDQ score (SD)	8.97 (5.42)	7.76 (4.97)	9.28 (4.99)
		p (compared to IC)		0.8340	0.0038	-
		p (compared to CBC)		0.0013	-	0.0002
	8 years	N		401		235	238
		Mean SDQ score (SD)	8.95 (5.24)	7.66 (5.08)	9.03 (5.08)
		p (compared to IC)		0.3799	0.0002	-
		p (compared to CBC)		0.0024	-	0.0038
	Age	Time in childcare	CM < 1	CM >= 1	CBC < 1	CBC >= 1	IC
			YR		YR	YR	YR
	3 years	N	151		442	154	183	374
		Mean SDQ score (SD)	10.50 (4.61)	9.81 (4.53)	9.34 (4.95)	8.61 (4.51)	10.77 (4.94)
		p (compared to IC)	0.5432	0.0035	0.0015	<0.0001	-
		p (compared to CBC)	0.0003	0.0040	0.1589	-	<0.0001
	5.5 years	N	141		396	129	171	346
		Mean SDQ score (SD)	9.82 (5.39)	8.66 (5.40)	8.53 (5.52)	7.19 (4.45)	9.28 (4.99)
		p (compared to IC)	0.2999	0.1053	0.1578	<0.0001	-
		p (compared to CBC)	<0.0001	0.0018	0.0263	-	<0.0001
	8 years	N	80		321	98	137	238
		Mean SDQ score (SD)	10.24 (4.82)	8.62 (5.30)	7.89 (5.44)	7.49 (4.82)	9.03 (5.08)
		p (compared to IC)	0.0705	0.351	0.0638	0.0052	.
		p (compared to CBC)	0.0002	0.0310	0.5581	-	0.0052
	CM = childminder; CBC = center-based childcare; IC = informal childcare	
	CM < 1 YR: child-minder for less than 1 year; CM >= 1 YR: child-minder for at least 1
	year; CBC < 1 YR: center-based childcare for less than 1 year; CBC >= 1 YR: center-based
	childcare for at least 1 year; IC: informal childcare.		

Table 3a :

 3a Association between childcare type (age 0-3 years) and children's behavioral trajectories (age 3-8 years) in the French EDEN study. Bivariate analysis with multinomial logistic regression (Informal care, IC, as reference childcare OR in the left column and centerbased childcare, CBC, as reference in the right) -95% Confidence Interval.

	Unadjusted			IC as reference		CBC as reference
	Childcare type Trajectories	OR	95% CI	p	OR	95% CI	p
	CM	Intermediate	0.81	0.62 -1.04	0.1011	1.58 1.20 -2.08	0.0012
		High	0.85	0.56 -1.30	0.4528	1.92 1.17 -3.16	0.0105
	CBC	Intermediate	0.51	0.38 -0.69	<0.0001	-	-	-
		High	0.44	0.26 -0.76	0.0027	-	-	-
	IC	Intermediate	-	-	-	1.96 1.46 -2.65 <0.0001
		High	-	-	-	2.26 1.33 -3.84	0.0027
	CM = childminder; CBC = center-based childcare; IC = informal childcare	

Table 3b :

 3b Association between time spent in childcare (age 0-3 years) and children's behavioral trajectories (age 3-8 years) -low trajectory as reference-in the French EDEN study. Bivariate analysis using multinomial logistic regression (informal childcare as reference group in the left column and center-based childcare for at least 1 year as reference in the left column). OR-95% Confidence Interval.

	Unadjusted		IC as reference		CBC >= 1 YR as reference
	Time in childcare Trajectories OR	95% CI	p	OR	95% CI	p
	CM < 1 YR (n=174) Intermediate	1.14 0.78 -1.66 0.5053 2.45 1.58 -3.80 <0.0001
	High	1.24 0.69 -2.23 0.4772 3.84 1.71 -8.61 0.0011
	CM >= 1 YR (n=462) Intermediate	0.71 0.54 -0.94 0.0167 1.53 1.06 -2.19 0.0216
	High	0.75 0.47 -1.19 0.2277 2.28 1.11 -4.70 0.0247
	CBC < 1 YR (n=167) Intermediate	0.57 0.39 -0.84 0.0043 1.23 0.78 -1.92 0.3715
	High	0.61 0.32 -1.17 0.1376 1.87 0.80 -4.38 0.1518
	CBC >= 1 YR (n=200) Intermediate	0.46 0.32 -0.67 <0.0001	-	-	-
	High	0.32 0.16 -0.66 0.0022	-	-	-
	IC (n=425) Intermediate	-	-	-	2.15 1.50 -3.10 <0.0001
	High	-	-	-	3.10 1.51 -6.37 0.0021
	CM < 1 YR: childminder for less than 1 year; CM >= 1 YR: childminder for at least 1 year; CB < 1 YR:
	center-based childcare for less than 1 year; CB >= 1 YR: center-based childcare for at least 1 year; IC:
	informal childcare.					

Table 4a :

 4a Association between childcare type (age 0-3 years) and children's behavioral trajectories-low trajectory as reference-(age 3-8 years) in the French EDEN study. IPWsadjusted multinomial logistic regression 2 (informal childcare-IC-as reference group in the left table and center-based childcare-CBC-as reference in the right column). OR-95% Confidence Interval.

	Adjusted			IC as reference			CBC as reference
	Childcare type Trajectories	OR	95% CI	p	OR	95% CI	p
	CM (n=636) Intermediate	0.84	0.59 -1.19	0.3204	1.21	0.87 -1.70	0.2568
		High	1.52	0.89 -2.61	0.1268	1.44	0.46 -4.54 0.5011
	CBC (n=367) Intermediate	0.69	0.46 -1.04	0.0756	-	-	-
		High	1.05	0.31 -3.54	0.9294	-	-	-
	IC (n=425)	Intermediate -	-	-	1.45	0.96 -2.18 0.0756
		High	-	-	-	0.95	0.28 -3.20 0.9294

CM = child-minder; CBC = center-based childcare; IC = informal childcare

Table 4b :

 4b Association between time spent in childcare (age 0-3 years) and children's behavioral trajectories (age 3-8 years) -low trajectory as reference -in the French EDEN study. IPW-adjusted multinomial logistic regression 3 (using informal childcare as reference group in the left column and center-based childcare for at least one year in the right column). OR-95% Confidence Interval.

	Adjusted			IC as reference		CBC >= 1 YR as reference
	Time in childcare Trajectories	OR	95% CI	p	OR	95% CI	p
	CM < 1 YR (n=174) Intermediate	1.04	0.71 -1.53 0.8394	1.55	1.04-2.33 0.0328
		High	2.53	1.26 -5.07 0.0098	5.96	2.93-12.15 <0.0001
	CM >= 1 YR (n=462) Intermediate	0.77	0.52 -1.13 0.1871	1.15	0.76-1.73 0.4987
		High	1.20	0.62 -2.32 0.5817	2.83	1.38-5.82 0.0046
	CBC < 1 YR (n=167) Intermediate	0.70	0.48-1.04 0.0809	1.05	0.67-1.65 0.8223
		High	1.06	0.47 -2.36 0.8911	2.49	1.07-2.16 0.0337
	CBC >= 1 YR	Intermediate	0.67	0.46 -0.97 0.0330	-	-	-
	(n=200)	High	0.42	0.19-0.93 0.0331	-	-	-
	IC (n=425) Intermediate	-	-	-	1.49	1.03-2.16 0.0330
		High	-	-	-	2.36	1.07-5.19 0.0331
	CM < 1 YR: child-minder for less than 1 year; CM >= 1 YR: child-minder for at least 1 year; CB < 1 YR:
	center-based childcare for less than 1 year; CB >= 1 YR: center-based childcare for at least 1 year; IC:
	informal childcare.						

Table 5 :

 5 Childcare type/time spent in childcare and children's emotional and behavioral symptoms in the French EDEN study: stratified analyses 4 by sex 5 ; mother's number of years of education; mother's depression status and family's financial difficulties status. Successive comparison to informal care (IC) and center-based care (CBC); OR of having a trajectory of high symptom levels -95% CI.

	CHILDCARE		IC as reference		CBC as reference			IC as reference	CBC as reference
	TYPE	OR 95% CI	p	OR 95% CI	p	OR 95% CI	p	OR 95% CI	p
			GIRLS (N = 685)				BOYS (N = 743)
	CM	0.54 0.35-0.82 0.0039 1.01 0.49-2.08 0.9718 1.59 1.03-2.46 0.0351 1.54 0.98-2.42 0.0583
	CBC	0.53 0.26-1.09 0.0828	-	-	-	1.03 0.60-1.70 0.9019 -	-	-
	IC	-	-	-	1.89 0.91-3.92 0.0828	-	-	-	0.97 0.56-1.66 0.9019
			< BAC + 2 YEARS (N = 588)			>= BAC + 2 YEARS (N = 840)
	CM	1.08 0.67-1.75 0.7505 1.38 0.56-3.40 0.4643 0.93 0.63-1.37 0.7057 1.21 0.83-1.76 0.3156
	CBC	0.78 0.29-2.15 0.6134	-	-	-	0.77 0.52-1.13 0.1744 -	-	-
	IC	-	-	-	1.28 0.47-3.50 0.6134	-	-	-	1.31 0.89-1.92 0.1744
			NO DEPRESSION (N = 1085)			DEPRESSION (N = 343)
	CM	0.89 0.64-1.24 0.5001 1.21 0.88-1.67 0.2353	1.1 0.47-2.60 0.8251 1.48 0.72-3.02 0.2851
	CBC	0.74 0.52-1.04 0.0787	-	-	-	0.74 0.31-1.80 0.5028 -	-	-
	IC				1.36 0.96-1.92 0.0787	-	-	-	1.34 0.55-3.25 0.5028
			NO FINANCIAL DIFFICULTIES (N = 1159)		FINANCIAL DIFFICULTIES (N = 269)
	CM	1.09 0.78-1.51 0.6134 1.65 1.16-2.36 0.0059 1.03 0.29-3.65 0.9585 0.52 0.18-1.47 0.2162
	CBC	0.66 0.44-0.98 0.0408	-	-	-	1.99 0.40-9.97 0.3759 -	-	-
	IC	-	-	-	1.52 1.02-2.27 0.0408	-	-	-	0.5 0.10-2.52 0.3759
	TIME									CBC>= 1 year as
	SPENT		IC as reference		CBC>= 1 year as reference		IC as reference	reference
				GIRLS					BOYS
	CM < 1 YR 0.63 0.38-1.06 0.0847 1.86 1.08-3.18 0.0244 2.36 1.42-3.90 0.0009 2.33 1.34-4.06 0.0029
	CM >= 1 YR 0.42 0.25-0.72 0.0014 1.24 0.71-2.15 0.4468 1.44 0.89-2.35 0.1403 1.43 0.83-2.45 0.1953
										1-
	CBC < 1 YR 0.53 0.32-0.87 0.0128 1.55 0.88-2.73 0.1301 1.01 0.58-1.76 0.9645	00 0.54-1.87 0.9933
	CBC >= 1 YR 0.34 0.20-0.59 0.0001	-	-	-	1.01 0.63-1.62 0.9676 -	-	-
	IC	-	-	-	2.93 1.71-5.04 0.0001	-	-	-	0.99 0.62-1.59 0

.9676 < BAC + 2 YEARS >= BAC + 2 YEARS CM < 1 YR 1.73 0

  .95-3.18 0

.0750 2.34 1

  .22-4.48 0

.0109 1.04 0

  .65-1.66 0

.8693 1.81 1

  .10-2.98

0.0205 CM >= 1 YR 0.89 0

  .50-1.58 0

.6834 1.19 0

  .66-2.18 0

.5619 0.81 0

  .51-1.29 0

.3760 1.41

  

	Supplementary							
										0.85-2.33 0.1803
	CBC < 1 YR 0.59 0.30-1.16 0.1232 0.79 0.41-1.55 0.4939 0.94 0.59-1.48 0.7745 1.62 0.95-2.76 0.0732
	CBC >= 1 YR 0.74 0.42-1.33 0.3143	-	-	-	0.58 0.36-0.93 0.0252 -	-	-
	IC	-	-	-	1.35 0.75-2.41 0.3143	-	-	-	1.74 1.07-2.81 0.0252
				NO DEPRESSION					DEPRESSION
	CM < 1 YR 1.12 0.74-1.68 0.5933 2-00 1.28-3.14 0.0025 1.45 0.52-4.08 0.4720 1.33 0.52-3.41 0.5579
	CM >= 1 YR 0.81 0.53-1.24 0.3320 1.45 0.94-2.24 0.0918 0.78 0.28-2.15 0.6269 0.71 0.29-1.74 0.4576
	CBC < 1 YR 0.77 0.52-1.13 0.1821 1.37 0.84-2.26 0.2060 0.47 0.16-1.37 0.1614 0.43 0.17-1.09 0.0760

Table 1 :

 1 Childcare type and other covariates (ages 0 to 3 years) and children's behavioral trajectories (ages 3.5-8 years) in the French EDEN mother-child cohort. Bivariate multinomial logistic regression analyses (informal care serving as the reference group). OR-95% Confidence Interval.

	Variables	Low (n = 721)	Intermediate (n = 574)		High (n = 133)
		OR		OR 95% IC	p	OR 95% IC	p
	Type of childcare						
	Informal care	1.00	ref	1.00	ref		1.00	ref
	Child-minder	1.00	ref	0.81 0.62-1.04 0.1011 0.85 0.56-1.30 0.4528
	Center-based care	1.00	ref	0.51 0.38-0.69 <0.0001 0.44 0.26-0.76 0.0027
	Child's characteristics						
	Center of birth: Poitiers with Nancy as reference	1.00	ref	1.24 1.00-1.55 0.0551 1.17 0.81-1.69 0.4125
	Gender: Male	1.00	ref	1.22 0.98-1.52 0.0735 2.34 1.58-3.46 <0.0001
	Maternal age at delivery (years)	1.00	ref	1.36 1.13-1.65 0.0015 1.74 1.26-2.40 0.0008
	Low birth weight: yes	1.00	ref	1.22 0.71-2.10 0.4678 2.68 1.35-5.32 0.0048
	Prematurity: yes	1.00	ref	1.23 0.75-2.02 0.4050 2.00 1.01-3.98 0.0470
	Duration of breastfeeding (months)	1.00	ref	1.46 1.20-1.77 0.0001 1.49 1.07-2.06 0.0168
	Only child at the time of birth	1.00	ref	1.29 1.02-1.64 0.0350 1.47 1.00-2.19 0.0524
	Age of entry in school (years)	1.00	ref	1.32 1.06-1.65 0.0133 1.24 0.86-1.80 0.2570
	Parents' employment status						
	Mother working at 24 weeks of pregnancy	1.00	ref	0.71 0.53-0.94 0.0178 0.49 0.32-0.75 0.0012
	Mother working at 4 months after birth	1.00	ref	1.01 0.80-1.27 0.9209 0.89 0.60-1.31 0.5458
	Mother working at 8 months after birth	1.00	ref	0.73 0.57-0.93 0.0114 0.54 0.37-0.81 0.0030
	Mother working at 12 months	1.00	ref	0.67 0.50-0.90 0.0077 0.38 0.25-0.58 <0.0001
	Mother working at 24 months	1.00	ref	0.70 0.52-0.95 0.0213 0.48 0.31-0.76 0.0015
	Father working at 24 weeks of pregnancy	1.00	ref	1.26 0.65-1.61 0.9037 1.39 0.34-1.22 0.1805
	Father working at 12 months	1.00	ref	0.57 0.37-0.88 0.0114 0.57 0.29-1.11 0.1008
	Father working at 24 months	1.00	ref	0.66 0.44-1.00 0.0513 0.56 0.30-1.06 0.0757
	Single parent status						
	At 24 weeks of pregnancy	1.00	ref	1.52 1.01-2.27 0.0427 1.78 0.97-3.29 0.0641
	At 4 months after birth	1.00	ref	1.40 0.74-2.62 0.3002 1.44 0.53-3.91 0.4798
	At 8 months after birth	1.00	ref	1.45 0.80-2.64 0.2181 1.58 0.62-3.98 0.3365
	At 12 months after birth	1.00	ref	1.14 0.62-2.11 0.6730 0.98 0.33-2.89 0.9718
	At 24 months after birth	1.00	ref	1.12 0.64-1.95 0.6976 1.65 0.74-3.68 0.2199
	Parents' education level ¶						
	Mother with higher education	1.00	ref	0.54 0.43-0.67 <0.0001 0.47 0.32-0.68 <0.0001
	Father with higher education	1.00	ref	0.60 0.49-0.74 <0.0001 0.49 0.33-0.72 0.0002
	Financial difficulties						
	Low family income (< 1500 E) during pregnancy 1.00	ref	1.68 0.98-2.88 0.0599 2.40 1.10-5.23 0.0274
	>=1 financial difficulty during pregnancy	1.00	ref	1.42 1.14-1.76 0.0020 1.91 1.31-2.79 0.0008
	Low family income (< 1500 E) during 1st year	1.00	ref	1.83 1.43-2.35 <0.0001 2.45 1.66-3.62 <0.0001
	>=1 financial difficulty felt in 1st year	1.00	ref	1.58 1.14-2.19 0.0057 2.40 1.50-3.84 0.0003
	Low family income (< 1500 E) during 2nd year	1.00	ref	1.41 1.13-1.76 0.0027 2.60 1.72-3.93 <0.0001

2,2 Control variables include among others: center of study, children's characteristics (sex, prematurity, breastfeeding), parents' education level, financial status, mothers' psychological status, children's activities with parents, parental childhood problems, and mothers' substance abuse.

Control variables include among others: center of study, children's characteristics (sex, prematurity, breastfeeding), parents' education level, financial status, mothers' psychological status, children's activities with parents, parental childhood problems, and mothers' substance abuse.

For each stratified analysis a model was constructed excluding the variable of stratification. For example, for analyses stratified by sex, one model was constructed for boys and one for girls, both containing the same control variables but did not contain the variable for sex.
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