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Synopsis

Study question

Very preterm children have not achieved maturation of sucking reflexes in utero, and pacifiers are widely used in neonatal units to enhance sucking abilities. Therefore, very preterm children are probably more prone to have non-nutritive sucking habits (NNSHs).

This study aimed to identify factors associated with NNSHs among very preterm children.

What's already known

Prolonged NNSHs have been associated with maxillofacial growth anomalies in the general population; factors associated with NNSHs include maternal age, maternal country of birth, child sex and duration of breast feeding.

What this study adds

NNSHs in very preterm children at age 2 years were more frequent among girls, children born in multiple pregnancies (e.g., twins/triplets), children fed by nasogastric tube and those who benefitted from development care programs.

Abstract

Background: The association between prolonged non-nutritive sucking habits (NNSHs, i.e., sucking pacifiers or fingers) and maxillofacial growth anomalies in the general population has been widely described. Because maturation of sucking abilities is not fully achieved in very preterm infants (<32 weeks' gestation), neonatal services worldwide rely on the use of pacifiers to promote the development of adequate sucking reflexes, possibly prolonging NNSHs during infancy.

Objective: We aimed to describe the frequency and to identify factors associated with NNSHs at age 2 years in very preterm children.

Methods:

The study was based on data from EPIPAGE-2, a French national prospective cohort study of preterm births during 2011 that included 2593 children born between 24 and 31 weeks' gestation. The primary outcome was NNSHs at 2 years. Multivariable loglinear regression models with generalized estimation equations were used to study the association between the characteristics studied and NNSHs. Multiple imputations were used to take into account missing data.

Results:

The frequency of NNSHs was 69% in the overall sample but higher among girls (adjusted risk ratio [RR] 1.12, 95% confidence interval [CI] 1.05, 1.17), children born from multiple pregnancies (e.g., twins/triplets) (aRR 1.07, 95% CI 1.00, 1.11), children who were fed by nasogastric tube (aRR 1.07, 95% CI 1.01, 1.13) or those who benefitted from developmental care programs (aRR 1.10, 95% CI 1.02, 1.19). The NNSHs frequency was lower if mothers were not born in France (aRR 0.70, 95% CI 0.64, 0.77), children had 2 or more older siblings (aRR 0.88, 95% CI 0.82, 0.96) or children were breast-fed at discharge (aRR 0.90, 95% CI 0.85, 0.95).

Conclusions: NNSHs at 2 years seemed associated with cultural background, development care programs and breast feeding. Whether NNSHs at 2 years among very preterm children are associated with future maxillofacial growth anomalies deserves further attention.
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BACKGROUND

Non-nutritive sucking habits (NNSHs) refer to the practice of sucking (e.g., by using fingers or pacifiers) for purposes other than nutrition, especially as an auto-tranquilizing mechanism. [START_REF] Adair | Pacifier use in children: a review of recent literature[END_REF][START_REF] Castilho | Pacifier habit: history and multidisciplinary view[END_REF] NNSHs practiced with a finger is classified as a newborn action in which the finger, usually the thumb, is inserted into the mouth on the middle part of the tongue, exerting pressure on the palate. NNSHs can be practiced with a pacifier [START_REF] Levin | History of Medicine: Dummies[END_REF] or any other object imitating the shape of a nipple.

Several studies of full-term children have revealed that prolonged NNSHs (longer than 3 years) are associated with a higher risk of maxillofacial anomalies including altered palatal morphology and posterior crossbite (maxillofacial growth anomalies). [START_REF] Sexton | Risks and benefits of pacifiers[END_REF][START_REF] Zardetto | Effects of different pacifiers on the primary dentition and oral myofunctional structures of preschool children[END_REF][START_REF] Warren | Duration of nutritive and non-nutritive sucking behaviors and their effects on the dental arches in the primary dentition[END_REF][START_REF] Adair | Effects of current and former pacifier use on the dentition of 24-to 59-month-old children[END_REF][START_REF] Modéer | Sucking habits and their relation to posterior crossbite in 4-year-old children[END_REF] Prolonged NNSHs are often set at 3 years. However, in a study from the United Kingdom, NNSHs at age 2 years was already found associated with a higher risk of subsequent maxillofacial anomalies. [START_REF] Duncan | Sucking habits in childhood and the effects on the primary dentition: findings of the Avon Longitudinal Study of Pregnancy and Childhood[END_REF] Factors associated with a higher frequency of NNSHs among the general population have been described in studies from the United Kingdom, Australia and Brazil [START_REF] Stone | Socio-demographic associations with digit and pacifier sucking at 15 months of age and possible associations with infant infection. The ALSPAC Study Team. Avon Longitudinal Study of Pregnancy and Childhood[END_REF][START_REF] Mauch | Predictors of and reasons for pacifier use in first-time mothers: an observational study[END_REF][START_REF] Maia-Nader | Factors associated with prolonged non-nutritive sucking habits in two cohorts of Brazilian children[END_REF][START_REF] Martins | Lower birthweight, shorter breastfeeding and lack of primary health care contributed to higher pacifier use in a birth cohort[END_REF] and included low maternal age, maternal country of birth, high maternal education, female sex, very low birthweight and short periods of breast feeding.

The sucking reflex is acquired in utero between 8 and 18 weeks' gestation (WG). [START_REF] Delaney | Development of swallowing and feeding: prenatal through first year of life[END_REF] After 28 WG, the sucking function becomes more complex, especially with the development of the essential sucking-swallowing cycle, which continues to evolve until birth. [START_REF] Miller | Emergence of oropharyngeal, laryngeal and swallowing activity in the developing fetal upper aerodigestive tract: an ultrasound evaluation[END_REF][START_REF] Wambach | Anatomy and Physiology of Lactation[END_REF] Among preterm neonates, the harmonious integration of this cycle (together with the breathing cycle) remains immature and uncoordinated [START_REF] Mcgrath | State of the science: feeding readiness in the preterm infant[END_REF] ; thus, preterm infants may not be able to feed independently. An immature pattern of this physiological function is more marked in extremely preterm children [START_REF] Bertoncelli | Oral Feeding Competences of Healthy Preterm Infants: A Review[END_REF] ; accordingly, the use of a pacifier in neonatal units is recommended to reinforce sucking reflexes and support the maturation of oral neuro-motor activities. [START_REF] Nyqvist | Expansion of the baby-friendly hospital initiative ten steps to successful breastfeeding into neonatal intensive care: expert group recommendations[END_REF][START_REF] Pinelli | Non-nutritive sucking for promoting physiologic stability and nutrition in preterm infants[END_REF] Pacifiers are also used for analgesic purposes because non-nutritive sucking (NNS) conditions infants for potentially painful medical procedures and reduces acute pain. [START_REF] Carbajal | Randomised trial of analgesic effects of sucrose, glucose, and pacifiers in term neonates[END_REF][START_REF] Riddell | Nonpharmacological management of infant and young child procedural pain[END_REF] Whether this specific use of pacifiers in neonatal units has a role in further NNSHs is unknown.

Since their sucking function is still immature at birth and because NNSHs are widely encouraged in neonatal units, very preterm children are exposed to NNSHs in an uncharacteristic way. On the one hand, very preterm children are different with respect to NNSHs; on the other, prolonged NNSHs are a risk factor for later maxillofacial anomalies.

Therefore, prior to studying the links between NNSHs and maxillofacial growth anomalies among very preterm children it was relevant to study the factors associated with prolonged NNSHs among this population.

The objectives of this exploratory study were first to describe the frequency of NNSHs at 2 years' corrected age (CA) and second to identify associated factors, including maternal, social and perinatal characteristics and infant health conditions and care practices, with data collected from a large cohort of very preterm children.

METHODS

Cohort selection

EPIPAGE-2 is a nationwide population-based cohort study in France designed to assess the health and development of preterm children born during 2011. In total, 21 of the 22 metropolitan regions and all 4 overseas regions participated; only one region, representing 2% of births in France in 2011, did not participate. The detailed protocol has been published elsewhere. [START_REF] Ancel | EPIPAGE 2 Writing Group. EPIPAGE 2: a preterm birth cohort in France in 2011[END_REF] The recruitment period varied by gestational age: 8 months for children born at 22 to 26 WG and 6 months for those born at 27 to 31 WG. Survivors were enrolled for follow-up and were included in the study if their parents consented.

Data collection

Perinatal, maternal and neonatal data were collected from medical records by local obstetric and neonatal teams in both maternity and neonatology units. Maternal data included demographic and social information and delivery data. Neonatal data included the infant's condition at birth, neonatal complications and care received in neonatal intensive care units.

Information related to family circumstances as well as child health and development at 2 years' CA was collected by using a self-administered questionnaire completed by the parents. The questionnaire was sent by post for completion manually or accessed online for completion through secure servers.

Exposure

In this exploratory study, we investigated various factors including maternal, social and perinatal characteristics as well as neonatal health conditions and care practices. The variables were selected a priori, first selecting factors associated with NNSHs among the general population in related literature and included maternal age; maternal country of birth; parity (0,1 and ≥2); parents' socioeconomic status defined as the highest occupational status (e.g., professional, intermediate, administrative or public service or self-employed or students, shop assistants or service workers, manual workers and unknown occupation) of the parents or the mother alone if no father was present [START_REF] Ancel | EPIPAGE 2 Writing Group. EPIPAGE 2: a preterm birth cohort in France in 2011[END_REF] ; child sex; small-for-gestationalage defined as birthweight less than the 10th percentile according to gestational age and sex based on French EPOPé intrauterine growth curves [START_REF] Ego | Customized and noncustomized French intrauterine growth curves. II -Comparison with existing curves and benefits of customization[END_REF] ; and breast feeding at discharge. Second, we selected factors specific to preterm infants susceptible to be associated with NNSHs: gestational age defined as the best obstetric estimate, combining the last menstrual period and the first-trimester ultrasonography assessment; type of pregnancy (single or multiple: twins/triplets); severe neonatal morbidities; feeding by nasogastric tube at 36 weeks' CA; care practices in neonatal intensive care units (Newborn Individualized Developmental Care and Assessment Program [NIDCAP, Appendix, Note 1] or Sensory-motor Developmental Care Programs [START_REF] Pierrat | Translating Neurodevelopmental Care Policies Into Practice: The Experience of Neonatal ICUs in France-The EPIPAGE-2 Cohort Study[END_REF][START_REF] Westrup | Family-Centered Developmentally Supportive Care[END_REF][START_REF] Ratynski | Strategies for the NIDCAP implementation[END_REF][START_REF] Als | Individualized Developmental Care for the Very Low-Birth-Weight Preterm Infant: Medical and Neurofunctional Effects[END_REF] and Oral Stimulation).

Severe neonatal morbidities [START_REF] Ancel | EPIPAGE 2 Writing Group. EPIPAGE 2: a preterm birth cohort in France in 2011[END_REF] included severe bronchopulmonary dysplasia, severe necrotising enterocolitis, severe retinopathy or severe cerebral abnormalities defined as cranial intraventricular haemorrhage grade III/IV or cystic periventricular leukomalacia (definitions in Note 2 of the Appendix).

Outcome

The primary outcome was NNSHs (No/Yes) at 2 years' CA. Three questions relating to NNSHs were included in the questionnaire completed by the parents: Does the child suck his or her thumb; Does the child suck his or her fingers; and, Does the child suck a pacifier? The possible answers to each question were "never", "sometimes", "often" and "all the time or almost". When the answer was "never" to all 3 questions, children were considered not to have NNSHs. When the answer was "sometimes", "often" or "all the time or almost" to one of the 3 questions, children were considered to have NNSHs.

Statistical analysis

Missing data

Multiple imputations by chained equations was used to correct for both loss to follow-up and missing data for the outcome (NNSHs) and others variables. [START_REF] White | Multiple imputation using chained equations: Issues and guidance for practice[END_REF][START_REF] Grund | Package 'mitml[END_REF][START_REF] Buuren S Van, Groothuis-Oudshoorn | mice: Multivariate Imputation by Chained Equations in R[END_REF] For the outcome variable, 20% of data were missing. For other co-variables, missing data were minimal (<1%) for perinatal factors (gestational age, small-for gestational-age and parity) and between 3 and 11% for neonatal care factors (NIDCAP, oral stimulation and feeding by nasogastric tube). In total, 50 independent imputed datasets were generated. Estimates were pooled according to Rubin's rule. [START_REF] Frontmatter | Multiple Imputation for Nonresponse in Surveys[END_REF] Imputation details are in eTable 1.

Perinatal and sociodemographic characteristics of the population studied, of those lost to follow-up and of those with missing data on the outcome were described. The distribution of NNSHs was described according to all studied factors. All percentages and crude risk ratios (RRs) were weighted to account for differences in the sampling process between gestational age groups. We drew a directed acyclic graph (DAG) that shows the factors selected for study as potential risk factors and as well as their interdependencies (eFigure 1). The adjusted analysis was performed in 3 steps to identify the factors associated with NNSHs using multivariable log-linear regression models. First, model 1 aimed to identify antenatal factors (i.e., maternal age, maternal country of birth, parity, type of pregnancy, parents' socioeconomic status and child sex) related to NNSHs. Secondly, model 2 analysed characteristics at birth (i.e., gestational age and small-for-gestational-age) in relation with NNSHs, adjusting for the factors studied in model 1. Finally, the association of factors related to health status during hospitalization and developmental care practices (i.e., feeding by nasogastric tube, NIDCAP or sensory-motor developmental care and oral stimulation), and the role of breast feeding at discharge with NNSHs were studied in model 3, adjusting for the factors studied in models 1 and 2. Because severe neonatal morbidities are too closely linked to feeding by nasogastric tube at 36 weeks' CA, they were not included in model 3. Also, because twins (or triplets) share family characteristics and environment and thus do not represent independent observations, generalized estimation equations were used to take into account intra-family correlations. [START_REF] Halekoh | The R package geepack for generalized estimating equations[END_REF] Results are reported as adjusted RRs (aRRs) with 95% confidence intervals (95% Cls).

Sensitivity analyses

A sensitivity analysis was performed on complete cases. Data were analysed with R v3.5.0. 34

Ethics approval

Recruitment and data collection occurred only after families agreed to participate. The 

RESULTS

Study population

Of the 3253 children who survived to 2 years' CA, the parental questionnaire was completed for 2737, 2593 of whom had complete data regarding NNSHs questions. In total, 516 children were considered lost to follow-up, i.e., the parents refused to participate or did not complete the parental questionnaire at 2 years' CA (Figure 1).

As compared with the children included, those lost to follow-up were more often 1) born to younger mothers or who had 2 or more older children (parity ≥2); 2) born in single births (not twins/triplets); and 3) born to parents with low socioeconomic status. Children with missing data on NNSHs were more often 1) boys; 2) born to mothers born outside of France or 3) to parents with low socioeconomic status. In both groups children were less frequently fed by nasogastric tube at 36 weeks' CA (eTable 2).

Outcome

Among the 2593 children with available information, 1800 (69%, 95% CI 68-71) had NNSHs at 2 years' CA. After multiple imputation, the frequency of NNSHs was 69% (95% CI 67-70).

Among children with NNSHs: 86% used a pacifier, 13% a thumb or fingers and 1% a combination of pacifiers, thumb and fingers. Among children using a pacifier 78% of parents responded that their children sucked "often" and "all the time or almost". In cases involving those who use their thumbs and fingers, 38% of parents responded "often" and "all the time or almost". The frequency of NNSHs according to the studied factors is reported in Table 1.

Factors associated with NNSHs

Table 2 presents multivariable models estimated by generalized estimation equations with multiple imputations. The frequency of NNSHs was higher for girls (aRR 1.12, 95% CI 1.05, 1.17-model 1), children born from multiple pregnancies (e.g., twins/triplets) (aRR 1.07, 95% CI 1.00, 1.11-model 1), children who were fed by nasogastric tube at 36 weeks' CA (aRR 1.07, 95% CI 1.01, 1.13-model 3) and children who benefited from NIDCAP or Sensory-motor Development Care Programs (aRR 1.10, 95% CI 1.02, 1.19-model 3). NNSHs were less frequent if mothers were not born in France (aRR 0.70, 95% CI 0.64, 0.77-model 1), if the child had 2 or more older siblings (aRR 0.88, 95% CI 0.82, 0.96-model 1) and if the child was breast-fed at discharge (aRR 0.90, 95% CI 0.85, 0.95-model 3). Oral stimulation was not associated with NNSHs at 2 years' CA.

Sensitivity analyses

Results of the analysis with completed cases provided aRRs very similar to those of analyses based on imputed data (eTable 3).

COMMENT Principal findings

This study revealed a 69% frequency of NNSHs at 2 years' CA among very preterm children.

The frequency was higher among girls, if mothers were born in France and if children were not breast-fed at discharge but was lower if there were older siblings, all in agreement with related literature involving the general population. Our study also revealed that NNSHs were more common among children from multiple pregnancies (twins/triplets), children who were fed by nasogastric tube at 36 weeks' CA and those who benefitted from developmental care programs (NIDCAP or Sensory-motor Development Care).

Strengths of the study

The EPIPAGE-2 cohort allowed for simultaneous analysis of maternal, social and perinatal characteristics, infant health conditions and care practices specific to very preterm children. Neonatal data (including breast feeding at discharge) were collected prospectively, thus avoiding recall bias. The study's population-based design and large sample size provided reasonable precision in estimating frequencies and associations.

Limitations of the data

In total, 660 children were missing (lost to follow-up and with missing data on the outcome).

Their characteristics differed from those of children included and were associated with a lower frequency of NNSHs; because children lost to follow-up were probably less prone to have NNSHs, the frequency may have been slightly overestimated. However, the estimated frequency of NNSHs by imputations and in complete cases was the same. The associations found between the studied factors and NNSHs were also similar in the two analyses.

We used a binary outcome variable, NNSHs (No/Yes), based on three questions referring to sucking a thumb, finger or pacifier. In our study, among children who were considered to have NNSHs, 86% used pacifiers and 13% thumbs and fingers. Among children who used a pacifier, 78% of parents responded to the modalities concerning frequency "often" or "all the time or almost", and in cases involving those who used the thumbs and fingers, 38% of parents responded "often" and "all the time or almost". While the difference between "often" and "all the time or almost" is probably very subjective since the concept "often" is vague, most children who practiced NNSHs were not occasionally suckers, therefore, we are confident in the binary nature of our outcome.

Interpretation

Frequency of NNSHs

The frequency of NNSHs observed in the limited existing literature was influenced by the age of the children involved and by cultural similarities and differences among the studied populations. Comparing studies with wide age differences (7 months to 6 years) is problematic given the natural changes in habits during childhood. Moreover, all studies except one were performed in the general population. Our study observed a NNSHs frequency of 69% at 2 years' CA among children born preterm, whereas in Australia, the frequency was 79% among full-term children aged 7 months (N=670) [START_REF] Mauch | Predictors of and reasons for pacifier use in first-time mothers: an observational study[END_REF] and in the United Kingdom, 51% among full-term children aged 24 months (N=867). [START_REF] Duncan | Sucking habits in childhood and the effects on the primary dentition: findings of the Avon Longitudinal Study of Pregnancy and Childhood[END_REF] In a study in Senegal, the frequency of NNSHs was 33% based on 443 children at age 5 to 6 years, [START_REF] Ngom | Prevalence and factors associated with non-nutritive sucking behavior. Cross sectional study among 5-to 6year-old Senegalese children[END_REF] whereas in China, it was 12% based on 734 children at age 3 years. [START_REF] Chen | Effects of breast-feeding duration, bottle-feeding duration and non-nutritive sucking habits on the occlusal characteristics of primary dentition[END_REF] Apart from differences in age, these figures imply cultural differences in the frequency of NNSHs. Although comparing populations as different as those in Senegal, China and France regarding NNSHs is difficult, a recent, albeit limited, Brazilian study conducted in a single municipality (250 children age 3 to 5 years), compared full-term children and preterm children, finding a 54% frequency of NNSHs in full-term children but 80% in preterm children. [START_REF] Carcavalli | Preterm Birth, Pacifier use and Breastfeeding: is there a Relationship?[END_REF] This result is consistent with ours even though the children in our study were somewhat younger (age 2). Although the Brazilian study was limited in sample size and geographical coverage, the findings suggests that the NNSHs frequency may be higher in preterm than full-term infants.

Family factors associated with NNSHs

In both France and Australia, countries geographically distant but in some ways more similar culturally than some other areas mentioned above, the NNSHs frequency was lower if the mother was born abroad. [START_REF] Mauch | Predictors of and reasons for pacifier use in first-time mothers: an observational study[END_REF] Such results support the idea that sociocultural and family life customs affect NNSHs. Contrary to our initial hypothesis, we found no strong association between parental socioeconomic status and NNSHs. Maternal country of birth and socioeconomic status are usually closely linked. Our results suggest that there is no association between socioeconomic status and NNSHs, after adjustment on maternal country of birth.

We sought to study the impact of family size by exploring parity (number of older siblings) and multiple pregnancies (single vs twins/triplets). NNSHs were less frequent among children with 2 or more older siblings but more frequent among children born as a twin/triplet. Among twins, a higher frequency of NNSHs might be explained by a greater need for self-reassurance because, having to simultaneously care for two children of the same age, parents may have reduced time available to concentrate on each child. Furthermore, many multiple pregnancies are due to infertility treatment. Parenting attitudes are likely to differ among mothers with infertility treatment (often older and with higher education) and among those who are multiparous (often with a different cultural environment). These differences may explain why associations between NNSHs and older siblings or multiple pregnancies were in opposite directions.

Children characteristics associated with NNSHs

In our study, as in others, NNSHs were more frequent among girls than boys. [START_REF] Stone | Socio-demographic associations with digit and pacifier sucking at 15 months of age and possible associations with infant infection. The ALSPAC Study Team. Avon Longitudinal Study of Pregnancy and Childhood[END_REF][START_REF] Maia-Nader | Factors associated with prolonged non-nutritive sucking habits in two cohorts of Brazilian children[END_REF] A Swedish study comparing NNS patterns in preterm children revealed a higher sucking rate and higher sucking amplitudes in girls than boys. [START_REF] Lundqvist | Non-nutritive sucking in full-term and preterm infants studied at term conceptional age[END_REF] These observations agree with other studies suggesting that female children experience greater oral activity than boys, possibly because specific lingual structures and oral and lingual movements develop earlier in girls than boys. [START_REF] Hepper | Sex differences in fetal mouth movements[END_REF][START_REF] Miller | Sex differences in prenatal oral-motor function and development[END_REF] We also observed a higher frequency of NNSHs for children who were fed by nasogastric tube. Because the maturation of sucking abilities is not fully achieved in very preterm infants, neonatal units favour NNS for stimulating and developing the sucking reflex. This activity is essential to allow such children to feed normally and very important for the maturation of neuro-motor activity. [START_REF] Nyqvist | Expansion of the baby-friendly hospital initiative ten steps to successful breastfeeding into neonatal intensive care: expert group recommendations[END_REF][START_REF] Pinelli | Non-nutritive sucking for promoting physiologic stability and nutrition in preterm infants[END_REF][START_REF] Foster | Non-nutritive sucking for increasing physiologic stability and nutrition in preterm infants[END_REF][START_REF] Lubbe | When is the use of pacifiers justifiable in the babyfriendly hospital initiative context? A clinician's guide[END_REF] As expected, our study found higher NNSHs frequency at 2 years' CA among children who benefited from NIDCAP or Sensory-motor Developmental Care Programs; both include NNS to promote the development of oral function and alleviation of pain, although not always with pacifiers. Unexpectedly, we found no association between oral stimulation and NNSHs. Oral stimulation involves perioral and intraoral stimulation but not necessarily the use of a pacifier, which may explain the lack of association between oral stimulation and NNSHs.

Regarding breast feeding, NNSHs were less common among children who were breast-fed at the time of hospital discharge. This finding agrees with the literature: several authors observed an association between longer duration of breast feeding and less use of pacifiers. [START_REF] Mauch | Predictors of and reasons for pacifier use in first-time mothers: an observational study[END_REF][START_REF] Martins | Lower birthweight, shorter breastfeeding and lack of primary health care contributed to higher pacifier use in a birth cohort[END_REF][START_REF] Carcavalli | Preterm Birth, Pacifier use and Breastfeeding: is there a Relationship?[END_REF][START_REF] Buccini G Dos | Determinants of using pacifier and bottle feeding[END_REF] In addition, we found no association between NNSHs and factors such as gestational age and small-for-gestational-age.

Perspectives pertaining to maxillofacial growth anomalies

Several studies of full-term children have shown regular NNSHs for more than 3 years associated with maxillofacial growth anomalies including altered palatal morphology and posterior crossbite. However, because development of the sucking reflex is different in preterm and full-term infants, especially very preterm children, the mechanisms that lead to anomalies of maxillofacial growth might differ.

APPENDIX

Note.1. Newborn Individualized Developmental Care and Assessment Program (NIDCAP)

and Sensory-motor Development Care Programs. NIDCAP involves the observation of signs of stress during and after child caregiving procedures and proposes methods for adjusting care or the environment in an appropriate and supportive parental manner. [START_REF] Westrup | Family-Centered Developmentally Supportive Care[END_REF] The sensory-motor approach to development, which aims to stabilize the infant's sensoritonic balance by improving the environment and the quality of care, proposes sensorimotor experiences that assist in the maturation of the central nervous system, for example, by stimulating perioral and oral areas before meals with a cotton swab in a progressive manner based on a precise protocol so as to stimulate movement of the lips and the initiation of sucking activity. [START_REF] Martinet | Development and assessment of a sensory-motor scale for the neonate: a clinical tool at the bedside[END_REF] Note.2. Severe neonatal morbidities. The morbidities included any of the following conditions: 1) severe bronchopulmonary dysplasia (defined as administration of oxygen for at least 28 days plus the need for ≥ 30% oxygen and/or mechanical ventilatory support or continuous positive airway pressure at 36 weeks' postmenstrual age [START_REF] Jobe | Bronchopulmonary dysplasia[END_REF] ; 2) necrotising enterocolitis stage 2-3 according to Bell et. al. [START_REF] Bell | Neonatal necrotizing enterocolitis. Therapeutic decisions based upon clinical staging[END_REF] ; 3) severe retinopathy of prematurity stage >3 according to the international classification [START_REF]International Committee for the Classification of Retinopathy of Prematurity[END_REF] and/or laser treatment; 4) any of the following severe cerebral abnormalities at cranial ultrasonography: intraventricular haemorrhage grade III or IV and intraparenchymal haemorrhage (i.e., large unilateral parenchymal hyperdensity or a large unilateral porencephalic cyst) [START_REF] Volpe | Brain injury in premature infants: a complex amalgam of destructive and developmental disturbances[END_REF] 

EPIPAGE- 2

 2 study was approved by the French Data Protection Authority (Commission Nationale de l'informatiques et des Libertés no. 911009) and the two relevant ethics committees [the Consultative Committee on the Treatment of Information on Personal Health Data for Research Purposes [CCTIRS], no. 10.626 and the Committee for the Protection of People Participating in Biomedical Research [CPP], no. SC-2873].

TABLE 1

 1 Flow chart of study population: EPIPAGE-2 cohort at 2 years' corrected age. Sample description and non-nutritive sucking habits (NNSHs) at 2 years corrected age according to maternal and neonatal characteristics and care Percentages weighted to account for differences in the sampling process between gestational age groups. b Defined as the highest occupational status of the mother and father or occupation of mother only if living alone. Defined as birth weight less than the 10th centile for gestational age and sex based on the French EPOPé intrauterine growth curves(Ego 2016). d Severe neonatal morbidity was defined as severe bronchopulmonary dysplasia or necrotising enterocolitis stage 2-3 or severe retinopathy of prematurity stage >3 or any of the following severe cerebral abnormalities on cranial ultrasonography: intraventricular haemorrhage grade III/IV or cystic periventricular leukomalacia.

	or cystic periventricular

a c e NIDCAP, Newborn Individualized Developmental Care Program.
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According to the few available studies, preterm infants seem at higher risk of maxillofacial growth anomalies than full-term infants. [START_REF] Paulsson | A systematic review of the consequences of premature birth on palatal morphology, dental occlusion, tooth-crown dimensions, and tooth maturity and eruption[END_REF] One study of very preterm children based on data from the EPIPAGE cohort study [START_REF] Larroque | EPIPAGE: epidemiologic study of very premature infants. Protocol of the survey]. Protocol of the survey[END_REF] observed that altered palatal morphology at 5 age years was more frequent in boys than girls, children with low gestational age or small-forgestational-age. [START_REF] Germa | Neonatal factors associated with alteration of palatal morphology in very preterm children: the EPIPAGE cohort study[END_REF] Although NNSHs might be an intermediate or confounding factor in some of these associations, information about NNSHs was not available in the first EPIPAGE study.

Thus, our study may provide a basis for future studies investigating the mechanisms that link NNSHs to related maxillofacial growth anomalies among preterm children.

CONCLUSIONS

This study has shown that in addition to factors associated with NNSHs among the general population (i.e., child sex, family sociodemographic characteristics and breast feeding),

NNSHs in very preterm children were more frequent when children were fed by nasogastric at 36 weeks' CA and when children benefited from NIDCAP or Sensory-motor Development Care Programs in neonatal units. Although the practice of NNSHs largely depends on the maternal environment and family attitudes, more in-depth studies are needed to better understand the role of neonatal development care with respect to NNSHs and its possible impact on maxillofacial growth anomalies in preterm children.