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Abstract

Background. Early childhood education offers opportunities for stimulation in multiple developmental
domains and early identification and support for learning and other difficulties. Its positive impact on long-
term outcomes and well-being is well documented. Few studies have focused on early education and the
educational environment in children born very preterm (VPT; <32 weeks of gestation) who are at higher
risk of neurodevelopmental disorders and poor educational outcomes than children born at term. This
study has two objectives: (1) to describe the educational environment at five years using indicators
developed from a multinational cohort of children born VPT in Europe and (2) to investigate the social and
perinatal determinants of educational environment at five and, in particular, of receiving educational
support services. Methods. Data come from the population-based EPICE/SHIPS cohort of children born
VPT in 2011/2012 in 19 regions from 11 European countries. Perinatal data were collected from medical
records and information on education child health and development at five years of age from parental
guestionnaires. Indicators characterizing early education and school support/services were first
harmonized and described across countries. Developmental healthcare services were also analyzed to
identify children receiving support services in school only, in the healthcare system only, in both or neither.
To explore the second objective, relative risks (RR) with a 95% confidence interval (CI) for any school
attendance, full-time attendance and receiving support services in school were estimated using modified
Poisson regression modeling with random intercept at the country and the mother levels to account for the
clustering structure of the data. Results. Among 6,759 eligible children, 3,687 (55%) were followed-up at
five years (mean gestational age 28.8 weeks). At five years, almost all VPT children were in school, but
educational program (pre-primary/primary) and full-time/part-time attendance differed markedly by
country. Almost one in four children received special support at school (country range: 13% to 34%).
Classification of parental free-text responses identified 4 main areas of services being received in school:
learning assistance, speech and language services, motor assistance and emotional, social and
behavioral support. When integrated with developmental services outside of school, 59.2% of children
received no services, 3.6% received services in school only, 17.9% in the healthcare system only and
19.4% in both; but variation was high across countries (i.e. developmental services received only in the
healthcare system ranged from 7.6% to 28.0%). Determinants of receiving educational support services
included motor (RR=5.1; CI 3.5;7.2), sensory (RR=4.9; Cl 3.5;7.1), cognitive (RR=6.5; CI 3.8;11.0), and
behavioral (RR=3.5; Cl 2.2;5.5) moderate-to-severe developmental difficulties as well as low maternal
education, (RR=1.4; Cl 1.1; 1.6). Conclusions. There is marked variation in approaches to early
education in Europe. While school type and full/part-time attendance are mostly determined by national
policies, multiple sociodemographic and health characteristics were associated with the reception of
educational support services. Future research should investigate the strengths and weaknesses of these

approaches and their consequences for children’s well-being and longer-term educational outcomes.

Vi



INTRODUCTION

Background of preterm birth

The World Health Organization defines preterm birth as any birth occurring before 37 completed
weeks of gestation.! There are multiple causes of preterm birth including multiple pregnancy,
infections and maternal pregnancy complications such as gestational hypertension.? The
complications of preterm birth are the leading cause of neonatal morbidity and mortality
worldwide.® Children born at lower gestational ages face higher risks of adverse outcomes and
preterm births are grouped further into very preterm (VPT, <32 weeks of gestation) and
extremely preterm (EPT, <28 weeks of gestation). Over the last few decades, there have been
vast improvements in the survival of infants born VPT and EPT resulting from medical advances
in the fields of obstetrics and neonatology. Very preterm children constitute 1 to 2% of all births.*
With more VPT babies surviving into childhood, there is a growing importance in studying their

Ionger—term outcomes.

Consequences of VPT birth on developmental outcomes in childhood

There is a large body of literature investigating the short- and long-term developmental
difficulties of VPT children. With strong evidence then compared with children born at term,
these children are at an increased risk for developmental problems that can also carry into
adulthood. &9 Short- and long-term risks include language delays,® sensorial impairment,*°
neurodevelopmental delays,® and impaired cognitive, behavioral, motor, and emotional
functioning. (+10-19)

These neurodevelopmental problems can have repercussions on various domains of the
participation in society of these children, such as school performance and social
participation.'®17 It is well documented that children born VPT are at an increased risk of
difficulties in school.*618:19) |n a study assessing educational outcomes in EPT children at 11
years old in the United Kingdom (UK), EPT children were found to have poorer academic
attainment and higher rates of learning difficulties when compared to their peers born at term.6
VPT birth has also been reported as a risk factor for low school readiness, a multi-dimensional
construct referring to the child’s readiness to start school?°, when assessed in children born VPT
at 5 years of age.?*%? ,

While school performance and educational outcomes are well documented in children
born VPT, less focus has been on the environmental influences and the educational

environment is poorly described in this population. Therefore, it is important that more attention



is brought to educational environmental factors that could promote these children’s longer-term

development.

Early childhood educational (ECE) environment
The period of early childhood is an important phase of life as it is a critical window for both brain
development and growth. Children are highly influenced by their environment and the people
surrounding them during this time. The family plays a crucial role in influencing children’s
development and their socioeconomic level can impact this. Lower maternal education level and
exposure to social adversity have been associated with developmental language delay and
lower cognition in childhood in VPT children.@329

Early childhood education (ECE) refers to regulated activities that offer educational
components for children between the early childhood phase of birth to compulsory school age
(first 5/6 years of life in most European countries).?® ECE offers opportunities for stimulation in
multiple developmental domains along with early identification and implementation of early
intervention or support and services for learning and other difficulties. The ECE environment
provides opportunities for children to increase their skills and plays an important role in positively
impacting children’s academic preparedness, cognitive, and social development.?’-2¢ While the

definition of ECE in the European union is the same, the structure of these systems is not.2®

Early childhood education in Europe

Early childhood practices are diverse across and within countries.?® The age at which
children begin participating in ECE activities and the policies regulating their placement in a
program varies between countries and over time. Data on children in the general population
showed that some countries, including Denmark, the Netherlands, Belgium and France, had
ECE patrticipation rates under the age of three between 50-72%, while on the other hand in
Germany, Italy and the UK rates were between 29-33%.2% The age children start school also
affects the structure or settings they are in, but ECE settings most commonly refer to center-
based schoolings such as pre-school and kindergarten.?® ECE programs can range from
separate settings to unitary settings. In separate settings, childcare-type settings and education
type-settings are separate, while unitary settings may combine both educative and care
components.?® The national policies and practices lead to a variation in the structures of ECE
across Europe and even within countries which can make it difficult to make meaningful
comparisons and to harmonize indicators across countries.

The degree of ECE system and policy integration was classified in the Eurydice?® report,
placing countries on a continuum from integrated to split systems. The degree of integration was

determined on four quality dimension criteria, whether the system has: 1) unitary or separate



settings; 2) authorities (single or dual); 3) highly qualified staff throughout the entire ECE phase
(minimum ISCED level 6); 4) education guidelines applying to all settings.?® Figure 12¢, displays
the heterogeneity of ECE system integration across Europe. This suggests that children in
Europe experience and are exposed to different ECE practices and this diversity provides a
good opportunity to investigate environmental characteristics that could act as
facilitators/obstacles of the children’s outcomes, development and school participation,
particularly in vulnerable populations, such as children born VPT, who are higher risk of

developmental difficulties.

Integrated

Somewhat integrated
Mid-way

Somewhat split

Split

Source: Eurydice.

Figure 1. Degree of ECE and care system integration, 2018/2019

Early education of children born very preterm
The educational setting is central to development in all children and may be particularly
important for children with health and social vulnerability, such as those born VPT.282% Inclusive
education is an essential principle, which aims to meet the educational needs of all children,
regardless of their social or health circumstances, and is recognized as instrumental for full
economic and social participation in society.?® For children with impairments, early inclusion in
schooling “provides the foundations for lifelong learning and development”.2

One benefit of the educational environment is that it makes it possible to identify learning
and other difficulties and opens up opportunities to receive services for these difficulties.?® For
VPT children, this is essential, as their prognosis is often unknown once they are discharged
from the neonatal unit, making follow-up essential. Since many developmental difficulties may
not be detected before school age, the educational environment plays a key role in identifying
children having difficulties, assessing needs and providing support services.

Policies and systems in place that regulate educational support and specialist provision

are also heterogeneous across countries. Inclusive education continues to develop in Europe,



but countries are at different stages in this development.2® Children born VPT have been shown
to require additional support and assistance at school.*81%39 |n a population-based cohort study
in France (EPIPAGE 1) conducted in 1997, 15% of VPT children were receiving special support
at school between the ages of five and eight years old compared to 5% of children born at term,
with that number increasing to 23% in children born <28 weeks.*°® This is consistent with a more
recent cohort study in France reporting that 15.2% of children born VPT were receiving
educational support at 7 years old.3! While these studies focused on school age children, the
receipt of support services is poorly described in VPT children during the early childhood phase,
despite these children being vulnerable to being left behind in school due to their health and
developmental challenges, as they often are from families with disadvantaged socioeconomic
backgrounds.

Additionally, children born VPT are more likely to receive healthcare in childhood in
other settings with developmental benefits. An observational cohort studying investigating
healthcare therapies and educational provisions aimed at investigating this and found that a
large proportion of children born VPT received healthcare therapies and/or educational support
between five and six years of age.® High healthcare use at 5 years old in very preterm children
was also found in a study looking at healthcare (outpatient/inpatient) use across various

specialties and domains.**

Relevance in Public Health

There is a lack of common indicators for describing the educational environment
resulting in limited to no research on the early childhood environment among the VPT population
and the relative contribution, for instance, of services received within the health system and
educational system are poorly described. In a recent priority setting exercise to establish a
roadmap for research on the consequences of VPT birth with 64 European clinicians,
researchers, policy makers and parents, education was identified as the highest-ranking theme
to investigate in future research.®* Expanding research on the educational environment and its
influence in this vulnerable population is heeded to provide evidence about how early
educational intervention support and services contribute to preventing or mitigating difficulties.
This knowledge is needed to develop evidence-based healthcare and educational policies and

contribute to effective health promotion and prevention actions for children born very preterm.

Aim of the study
Very few studies are available documenting early education environmental characteristics up to

the first 5/6 years of life among children born very preterm in Europe, which could optimize their



later development and well-being. This is partially explained by the diversity in national practices
and policies regarding early education, and the lack of a harmonized framework allowing to

explore this question across countries.

We hypothesized that the child’s and family’s characteristics, including social, perinatal and
child’s health, related with the type of early childhood education, in spite of the diversity of

European systems in terms of ECE.

The principal aim of the study was to describe and investigate the determinants of the early
childhood educational environment in children born VPT at 5 years old across multiple European

countries.

We had two specific objectives:
1. To describe the educational environment at five years using indicators developed from a
multinational cohort of children born VPT in Europe.
2. To investigate the social, perinatal and other health determinants of the educational

environment at five and, in particular, of receiving educational support services.

METHODS

Study design and population

Data come from the Effective Perinatal Intensive Care in Europe (EPICE) — Screening for Health
in Very Preterm Infants (SHIPS) cohort, a population-based, prospective cohort study of children
born from 22+0 weeks to 31+6 weeks of gestation in 2011/2012 in 19 regions in 11 European
countries: Belgium (Flanders); Denmark (the Eastern Region); Estonia (entire country); France
(Burgundy, lle-de-France, and the Northern regions), Germany (Hesse and Saarland); Italy
(Emilia-Romagna, Lazio, and Marche regions); the Netherlands (Central and Eastern regions);
Poland (Wielkopolska); Portugal (Lisbon and Northern regions); Sweden (Stockholm County)
and the UK (East Midlands, Northern and Yorkshire, and Humber regions).** Perinatal
information was abstracted from medical records in obstetric and neonatal units. ** Regions can

be visualized in Figure 2.3 Children were followed at 2 years corrected age and 5 years of age



using a parental questionnaire. Our study
sample included the 3687 participants
followed-up at 5 years. The flow chart in
Figure 3 describes attrition due to
mortality and loss to follow-up. Out of
10329 total births, 2429 were stillbirths or
terminations of pregnancy and 1106 died
before discharge home.® 6759 children
were alive at 5 years and eligible for the
follow-up; 3072 did not participate,
meaning their parents did not return the
guestionnaires (45.5%). The children who
were not followed-up in the cohort have
been compared to children included in the
follow-up.3>3 While the children did not
differ in their clinical characteristics
(gestational age or severity of morbidities,

for instance), there were differences in

Figure 3. Regions included in EPICE/SHIPS cohort

social and demographic characteristics. At both 2- and 5-year follow-up, children born to

younger, multiparous and migrant women were less likely to be included.?®

Stillbirths, TOP & live births
N=10329

Alive at 5 years; invited to
follow-up
N=6759

()

3570 excluded

2429 Stillbirths, TOP

2 unknown or missing

- 1106 Deceased before discharge
- 33 Deceased after discharge

Followed-up at 5 (final
sample)
N=3687 (54.6%)

Figure 3. Study sample section

Abbreviation: TOP: Termination of Pregnancy

R

3072 excluded
- 3072 non-participants (45.5%)




Measures of ECE environment at 5 years

At the 5-year follow-up, parents were asked if their child was currently participating in any
educational program (yes/no). Parent’s indicating yes were then invited to describe the type of
educational program in free-text response for all countries except France and Italy, who had
predetermined response options provided. Parents were also asked to provide the intensity of
attendance (response options: full-time, part-time), as well as the age their child started the
educational program.

Information was also collected from parents on the reception of any educational support
services or special educational provision (SEP) in a yes/no question. Those responding yes
were invited to provide details on the type of support services being received with a free-text
response, except in France where response options were proposed. For more specific details on
the questions around schooling, please refer to Appendix 1 for the extract of the questionnaire

at 5 years.

Measures of potential determinants of the ECE environment
The following variables were considered in our analysis as potential factors associated with ECE
environment (health care services use, sociodemographic and perinatal characteristics,

developmental difficulties and health outcomes) or as potential confounder (child’s age).

Health care services use

Data were also collected on the use of health services during the past year through the
parental questionnaire at 5 years. Indicators characterizing health services were derived in a
previous work.*? For our study, we selected services that were relevant to development and the
educational setting, including motor therapies (occupational therapy and physiotherapy), speech,
emotional (psychologist and psychiatrist), early intervention and multidisciplinary services. These
were consistent with support services provided at school that were reported in other
studies.®83132 These were derived each into separate indicators along with one composite
indicator combining any developmental healthcare service. A four-category indicator was also
created to identify children receiving support services in school only, in the healthcare system

only, in both or not receiving these services.

Sociodemographic characteristics
The following sociodemographic characteristics were included in our analyses : child sex, child’s

age at the survey, maternal age at delivery (<25 years/=25 years old), maternal educational level



at 5 years low (primary/lower secondary); medium (upper secondary/short tertiary); high
(bachelor's/higher),*29 maternal cohabitating status, (single versus married/cohabitating),
household employment status (employed/at least one parent unemployed) and if the mother was
born in the country (European country/non-European country).

Perinatal characteristics

Perinatal information extracted from medical record were included in our analysis were
gestational age (GA) (23-24, 25-26, 27-28, 29-30 and 31 weeks), birthweight (=1000 grams
versus <1000 grams), and parity referring to the number of previous deliveries
(primiparous/multiparous). Level of perinatal risk was determined using a composite variable
deriving from perinatal characteristics (e.g. GA, bronchopulmonary dysplasia, retinopathy of
prematurity stages IlI-V diagnosed before discharge, intraventricular hemorrhage 1l or IV, cystic
periventricular leukomalacia or necrotizing enterocolitis needing surgery, and severe congenital
anomaly) to define three levels of risk (low, medium and high). Further details on the composite

variable are available in previous study.??

Developmental difficulties and health outcomes

Data on the child’s health conditions and neurodevelopment were extracted from the 5-year
parental questionnaires along with clinical assessments with validated instruments to create
dichotomous indicators. Motor function was assessed using the Movement Assessment Battery
for Children-Second Edition (MABC-2) and parental reported questions when the clinical
assessment was missing. Cognitive abilities were measured using the less than 10th percentile
scores on the Ages and Stages Questionnaire (ASQ) and emotional/social/behavioral difficulties
were measured using the greater than 10th percentile scores on the Strengths and Difficulties
Questionnaire (SDQ). Lastly, sensory impairment (hearing/vision), cerebral palsy (CP), attention
deficit hyperactive disorder (ADHD) or autism spectrum disorder (ASD) diagnosis were
measured based on parent-reported responses on the questionnaire. Dichotomous indicators
yes/no indicators were then derived to describe developmental difficulties and parent-reported
diagnosis. Table 1 outlines the subgroups on developmental difficulties that were used in our

study. Characteristics by subgroups are also provided in Appendix 2.



Table 1. Description of subgroups used in analysis

Development domain Measurement
Cognitive abilities ASQ (Ages and Stages Questionnaire)
Motor difficulties MABC-2 & parent-reported responses
Emotional/Social/Behavioral difficulties SDQ (Strengths & Difficulties Questionnaire)

Harmonized indicators of the educational environment

Harmonized indicators of the type of education and type of special support services (e.g. type
and area of assistance) received at 5 years were derived from parental reported free-text
responses across countries. For both type of education and special support, categories were
established a priori by consensus between SHIPS partners in each participating country. SHIPS
partners were then provided the free-text responses in national language along with categories
established a priori. Partner countries returned the free-text responses with English translations
along with their classification of the responses into the categories. Regarding education type, we
further categorized type of educational program based on the International Standard
Classification of Education (ISCED, levels 0 and 1)*’. An example of responses and
classification for Germany is provided in Appendix 3.

Education type classifications derived from I

| Main Categories | | 1st Subcategories | ‘ 2nd Subcategories |

N
4/

this process were then compared with the structure

of the educational systems in each country according
| personal assistant
to the European Commission’s Eurydice report on
rd ssistance N,
Early Childhood Education and Care in Europe® to :" | fealtheare
e protessiona
. . . . *.| Technichal
verify consistency and accuracy of categorization. A

summary of the final education programs

classifications are provided in Table 2. A similar Reading wiing,

| numeracy, memary
=" |and general learning

process was used for the harmonization of type and | esring

Speech and
Language

area of support and services. Figure 4 provides a

summarization of the final categories along with =l ety

™| Fine, gross and
general

| Emotional, social
and behavioral

Figure 4. Summarization of categories and

examples of free-text responses with English

translation by country is provided in . Only

il

information on Area of Assistance was used in this

study. subcateqgories created to classify free text



Table 2. Type of early childhood educational program at 5 years; Common free text responses in national language with English translation

Belgium Denmark Estonia France* Germany Italy* Netherlands Poland Portugal Sweden Enl:;:(a-nd
3-5yo 3-6 yo 1-6 yo
Centre-
based
institutions
including . .
educational n/a Bz(;’nehave . n/a n/a Klndergarter; n/a n/a n/a n/a Forsk_ola n/a
. (Kindergarten; (not a part o Dagis
before daycare the regular (Pre-school
institution) public school) center)
compulsory
school
Pre-school 2 ¥5-6 yo 1% -7yo 2-6 yo 5-6 yo 3-6 yo 6-8 weeks - 4 3-7yo 3-6 yo 6-7 yo 3-4yo
educational years
activities
(ISCED 0)
School-
based
programme  Kleurterschool Ecole 2 Reception
in school Kleuterklas n/a Maternelle Vorschule Wemenesse PTEEHIE ) and
ttings - . educatie en Przedszkole (Pre-School)  Forskoleklass
seting Kleuteronderwijs Lasteaed Maternelle: Vorklasse kind ind dim d : Nursery
before Maternelle Kindergarten Petits, (school-based  Kindergarten luslergautiel] - f (ke etiz dterielion ol (Pre-primary .\ <ces in
compulsory  Kleuteronderwijs (Pre-School) Moyens, programme in (KB E) ZEIE. Infanglg FrEs o schools
hool age ) Peuterspeelzaal  (Pre-School) Infantario class) )
sc ) (Pre-School) Grands some landers) ] (Pre
. Pre-School) (Kindergarten)
(Kindergarten) School)
6-12 yo 7-16 yo 6-11 yo 6-10 yo 6-11 yo 4-12 yo 7-15 yo 6-12 yo 7-16 yo 5-11 yo
Cours Grundschule
Primary compulsory . . (Primary Primary
school (ISCED 1) Laetis Sl n/a SAiTes] | IEEREIE School) . Basis onderwijs Szkota ==l Grundskola  Pre-prep
Basisschool . de I'école Primary - - Priméaria .
> (Primary R Ganztagsschule (Primary (Primary ) (Primary Infant
(Primary Primaire CP School (Primary A
School) : (All-day School) School) School) School) (Primary
School) (Primary hul School) -
School) Schule schools)
(School)

10




Statistical analysis

We first analyzed the missing data and then described the main characteristics of the study
sample followed up at 5 years. The distribution of the main ECE indicators was provided
stratified by country and by perinatal risk in order to investigate our first objective.
Developmental healthcare services were also described to identify children receiving support
services outside of school and by subgroups of children according to developmental difficulties
(low cognitive abilities, motor difficulties and emotional/social difficulties).To explore the second
objective, relative risk (RR) with 95% confidence interval (Cl) for full-time attendance and
receiving support services in school were estimated using modified Poisson regression modeling
with robust variance® for sociodemographic, perinatal and other health characteristics. We used
random intercepts at both country level and mother level to account for possible clustering effect
within countries and mothers with twins or higher births. We also adjusted for the age of the child
at the time of survey, as this varied across countries.

All analyses accounted for the effects of potential bias due to selective attrition using
inverse probability weighting to assign a higher weight to children non-participant at the 5-year
follow-up according to their characteristics. Weights were derived from logistic regression model
as the probability of response at 5 years using relevant perinatal, neonatal and
sociodemographic variables (after multiple imputation)(e.g. pregnancies complications,
gestational age, congenital anomaly, maternal country of birth) .353¢ This approach gives higher
weights to characteristics that are underrepresented because of non-response, as described
elsewhere.333% A sensitivity analysis was also performed comparing results from weighted and
unweighted analyses. Analyses were performed using Stata version 16 (StataCorp LLC, College
Station, TX).

RESULTS

Missing data on our study sample was described (Appendix 4.). Less than 5% of missing data
were reported for all study variables, except for intensity of participation (5.3%) and the free-text
response on type of support and services (6.9%). Main characteristics of non-participants at the
5-year follow-up have been described in a previous study,? which described children at 5-year
follow-up, born to younger, multiparous and migrant women were less likely to response.

A description of the main sociodemographic and perinatal characteristics, as well as the
developmental difficulties and health outcomes of the entire study sample (n=3687 participants
at 5-year follow-up) is provided in Table 3. The median age of the child at the time of the survey
was 5.5 years old, however this varied across countries depending on the time when the surveys

were distributed (age range: 4.3-7.2 years old; median age range: 5.0-5.7).
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Table 3. Description of characteristics of children followed-up at 5 years (N=3687)

Number of Unweighted Weighted
children % %
(n)
Child characteristics
Child’s age (years) 3612 5.5 (4.3-7.2)t
Male 1968 53.4 53.5
Sociodemographic characteristics
Maternal age at delivery
Less than 25 years 440 12.0 16.8
25-34 years 2114 57.5 56.7
Greater than 35 years 1123 30.5 26.5
Maternal educational level at 5 years
Low 611 17.0 18.0
Intermediate 1498 41.6 42.5
High 1493 41.5 39.5
Single Mother 436 12.2 135
At least one parent unemployed 399 11.2 11.7
Perinatal characteristics
Gestational age
23-24 Weeks 132 3.6 3.6
25-26 Weeks 483 13.1 11.6
27-28 Weeks 847 23.0 22.2
29-30 Weeks 1274 34.6 35.2
31 weeks 951 25.8 27.4
Level of perinatal risk
Low 922 25.7 27.1
Medium 1362 37.9 37.8
High 1311 36.5 35.2
Birthweight (grams)
<1000 1099 29.8 27.7
Parity: Multiparous 1448 39.7 43.0
Other impairments or developmental difficulties at 5 years
Cerebral Palsy 210 5.8 6.1
Motor difficulties 508 13.8 13.9
Sensory Impairment (Hearing or visual) 138 3.8 3.7
Low cognitive abilities 2 281 9.9 11.6
Emotional/social/behavioral difficulties P 370 11.0 11.6
Any developmental difficulty® 966 27.7 28.8
Country
Countries
Belgium (Flanders) 280 7.6 9.5
Denmark (Eastern) 152 4.1 4.3
Estonia (whole country) 134 3.6 21
France (Burgundy, Northern, lle-de-France) 779 21.1 16.4
Germany (Hesse, Saarland) 280 7.6 10.0
Italy (Emilia, Lazio, Marche) 693 18.8 14.3
Netherlands (East-Central) 155 4.2 4.8
Poland (Wielkopolska) 189 5.1 3.7
Portugal (Lisbon, Northern) 433 11.7 8.9
United Kingdom (East Midlands, Northern, Yorkshire) 448 12.2 225
Sweden (Stockholm region) 144 3.9 3.4

TMedian (Range)

aLow cognitive abilities derived from scores below the 10th percentile on the Ages and Stages Questionnaire (ASQ); Excludes France
PEmotional/social/behavioural difficulties derived from scores above the 10th percentile on the Strengths and Difficulties Questionnaire (SDQ)
¢Any child with at least one impairment or difficulty including cerebral palsy, sensory, cognitive, motor or emotional/behavioral
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Description of the main indicators of ECE activities and environment at 5 years
Overall, 98.6% of children were participating in an educational program (varied from 90.8% in
Poland to 99.8% in Belgium and France) at 5 years (Table 4).

The harmonization of free-text responses identified two main categories of educational
program in which children were enrolled (Table 2): 1) pre-primary educational activities or
programs (corresponding to ISCED level O; e.g. pre-school, kindergarten, daycare institution); 2)
primary education (ISCED 1).

Table 4. Participation in any educational program at 5 years by country;Sample

weighted
Participation in
Country (region) any educational
program
n %
Belgium (Flanders) 272 99.8
Denmark (Eastern) 149 99.4
Estonia (whole country) 128 97.0
France (Burgundy, Northern, lle-de-France) 765 99.8
Germany (Hesse, Saarland) 272 97.7
Italy (Emilia, Lazio, Marche) 687 99.2
Netherlands (East-Central) 144 98.0
Poland (Wielkopolska) 171 90.8
Portugal (Lisbon, Northern) 424 98.4
United Kingdom (East Midlands, Northern, Yorkshire) 418 99.2
Sweden (Stockholm region) 135 96.7
Total 3565 98.6

As shown in Figure 5, the majority of children were attending pre-primary educational
activities/programs in most countries (from 83% in France to 99% in Denmark), except in the
United Kingdom and Netherlands where the majority of children were enrolled in primary school
(respectively, 94% and 99%) (Figure 5a). Moreover, the majority of children were enrolled full-
time in an educational program in all countries (from 77% in Poland to 98% in the UK) except in
Germany (49%) (Figure 5b). Most children were not receiving SEP (22.8% overall), however it

varied across countries (13% in Italy and Sweden and 34% in Germany) (Figure 5c¢).
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Figure 5. Distribution of main early childhood indicators (%) at 5 years old by country

Figure 5a. Type of educational program at 5 years Figure 5b. Intensity of educational program at 5 years
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Figure 5c. Reception of SEP at 5 years
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Note: Median age of child at time of survey in brackets after country
Abbreviation: SEP: Special educational provision

The ECE indicators (participation, intensity and educational support services) were also
described by level of perinatal risk and by country. Regarding the participation in any educational
program at 5 years, no patterns were shown according to the level of perinatal risk, except in
Poland and Sweden, where this proportion tended to be lower in subgroups of children with
higher level of perinatal risk increases (Appendix 5). The proportion of children attending full
time and the proportion of children receiving educational support services tended to vary
according to the level of perinatal risk, with contrasting patterns according to the country (Table
5). In some countries, children with high perinatal risk were more likely to participate full time
than those with low perinatal risk (e.g. Estonia: 97.8% vs 80.7% respectively), while the inverse
situation was observed in other countries (e.g. Poland: 78.5% vs 92.8%). For the most part, the
reception of support services increased as the level of perinatal risk increased (Table 5).



Table 5. Distribution of main early childhood indicators at 5 years according to level of perinatal risk and country;
samples calculated using weighted percentages; missing values are not included in the calculations

Intensity of Attendance Special Support
(n/% Full time participation) (n/% Receives support)

Levelof Perinatal sk AT BARNR AR “low.  Medum ' tigh
Country n (%) n (%) n (%) n (%) n (%) n (%)
Belgium 83 (95.1) 70 (93.2) 59 (91.9) 15 (17.9) 29 (32.3) 31 (46.3)
Denmark 30 (94.7) 45 (96.0) 51 (92.5) 5(14.5) 10 (18.8) 16 (29.4)
Estonia 25 (80.7) 41 (95.4) 45 (97.8) 8 (26.9) 14 (30.6) 15 (32.8)
France 166 (98.6) 303 (99.3) 219 (94.4) 33(19.9) 67 (22.3) 68 (29.4)
Germany 32 (46.1) 51 (56.6) 43 (46.0) 15 (22.2) 29 (32.7) 44 (48.4)
Italy 159 (83.9) 225 (83.2) 150 (70.4) 13 (6.9) 21 (3.7) 56 (27.3)
Netherlands 21 (89.0) 40 (90.0) 67 (95.6) 0(0.0) 5(13.8) 13 (23.3)
Poland 43 (92.8) 46 (85.5) 50 (78.5) 4(9.2) 12 (21.1) 33 (48.4)
Portugal 89 (93.4) 154 (94.2) 107 (85.3) 15 (15.9) 26 (14.9) 40 (28.8)
United Kingdom 107 (100) 120 (98.0) 150 (98.5) 12 (11.7) 26 (20.3) 61 (38.1)
Sweden 23 (100) 38 (89.1) 23 (69.0) 2(5.4) 2 (3.0) 16 (33.3)
TOTAL 778 (89.5) 1133 (89.5) 964 (84.3) 122 (14.0) 241(19.6) 393 (35.0)

Note: Number of children with complete data on intensity variable with low (n=872), medium (n=1266) and high (n=1266) perinatal risk and on
special support variable with low (n=895), medium (n=1316) and high (n=1218) perinatal risk

Description of the area of special educational support services received at 5 years
Classification of parental free-text responses on type/area of support services identified 4
main areas of educational support being received at school with a variation in the proportion of
children receiving these different services. A table with the proportion of children receiving these
areas of assistance along with common free-text responses in national language with English
translations is provided in Table 6. These 4 categories included learning assistance (received by
48.6% of all children), speech and language services (37.8%), motor assistance (37.7%) and

emotional, social and behavioral support (16.9%).
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Table 6. Area of support and services at 5 years; Common free text responses in national language with English translations?

Type of assistance

Examples of free-text responses from
5-year survey in national Languages

English Translation

Social skills classes, additional support in
class

Area of assistance provided? n (%)
Geintegreerd Onderwijs (GON) Integrated education
Insegnante di Sostegno Support teacher
Assistente Educativo e Culturale (AEC) Personal school assistant
En resursperson Personal assistant
Learning Assistance 263 Support Teacher Resurs i form av egen pedagog Personal teacher
(48.6) Personal Assistant Apoio do docente de Educacéo Especial Special education support teacher
One to one support
Teacher assistant
Small group work
Logopodie(a)
Logopeed )
Speech and‘ Language 218 Healthcare professional Terapia da fala Speech therapist
Services (37.8) Speech Therapist Speech therapy
Speech & Language Therapy
Fysioterapi
Fysiotherapie ]
Fisioteraapia IS S
Physiotherapy
Personal assistant Ergotherapie
Motor As&;tance 219 Technical assistance Terapla_ocupauonal Occupational Therapy
and services (37.7) ) Occupational therapy
Healthcare professional
Rehabilitacja ruchowa Physical rehabilitation
Egen resurs: hjalp med att ta sig fram, Needs help from an assisting person in order to
mat, hygien, lek move, eat, personal hygien etc
Grob- und feinmotorik Gross and fine motor skills
Needs physical support e.g. when doing
PE, carrying tray, using equipment
Psycholog Psycologist
Psicologia Psycologist
. . . Assistente Educativo e Culturale (AEC) Personal school assistant
an dEén:ht :a\c\)/?c?:’alsgﬁfpl)or t (fg %) HeZﬁ;S(:?a\TglparZ?ésggigtr]al IBT (intensiv beteendetraning) Intensive Behavioral Training
’ Assistenza alla comunicazione Communication assistance

Note:

YIncludes all countries except france; survey didn't ask in free text responses
2Classificaiton of area and type of assistance is visually displayed in Figure 4
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Description of special educational support and other developmental healthcare services
used at 5 years

To provide a complete vision of support and services received by these children,
developmental healthcare services were also analyzed to identify children receiving
educational support in school only, developmental support in the healthcare system only, both
educational support in school and developmental support in other setting, or neither. This was
described in the total population, in subgroups according to nature of developmental difficulty

(i.e. cognitive, motor, emotional/behavioral) and by country.

Figure 6. Parent reported developmental health services and/or Special
Educational Provision (SEP) at 5 years by country

Poland GG 28.0 25.0
Estonia IS 21.7 25.4
Germany [INEENSOZn 142 33.3
France NS een 25.0 17.0
Portugal IS 26.6 18.6
Belgium [INSECsl - 120 245
Sweden NGO 27.1 11.4
Denmark NGO 19.4 15.8
Netherlands NG 20.6 14.4
Italy e 19.5 11.7
United Kingdom INGE ol 7.6 20.0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mNone ®SEP Only Health Services only Both

The distribution of the 4 groups (school, healthcare, both or neither) is provided in the
total population (Table 7) and by country (Figure 6) ordered by the lowest percentage of
children receiving either service up to the highest percentage of children receiving neither. We
observed a large variation across countries in where children were receiving support (i.e.
developmental services received only in the healthcare system ranged from 7.6% to 28.0% and
when received in both settings ranged from 11.7% to 33.3%). It can also be noted that the
country range for children not receiving any support ranged from 43.1% (Poland) to 68.4%
(UK).
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Table 7. Description of developmental health and educational services according to the nature of developmental difficulty
among children enrolled in an educational program (n=3565); sample weighted

Emotional/
Total sample+ Logbﬁl?t?gsigve Motor difficulties® bezi\éiiglrall
difficulties®
n=3565 n=219 n = 468 n= 362
Developmental services in healthcare settings
Any developmental healthcare service use 1364 (37.3) 182 (87.7) 347 (75.7) 256 (69.6)
Type of developmental healthcare services
Motor Developmental Therapies (Physio, OT) 665 (18.7) 121 (56.5) 254 (55.4) 149 (39.7)
Speech or language therapist 863 (23.6) 147 (73.3) 246 (54.0) 172 (47.4)
Emotional/Social/Behavioral (Psychologist, Psychiatrist) 510 (12.7) 81 (33.6) 149 (30.1) 151 (38.2)
Early intervention and Multidisciplinary Services 357 (11.7) 62 (31.0) 129 (30.0) 91 (27.9)
Educational support and services in school settings
Any Special educational service use (yes) 766 (22.9) 156 (77.1) 282 (64.7) 196 (58.8)
Type of special educational services*
Motor 219 (8.1) 61 (29.3) 100 (29.0) 58 (20.9)
Speech 218 (8.1) 57 (29.2) 72 (19.9) 55 (23.5)
Emotional/social 109 (3.6) 34 (14.2) 47 (10.9) 46 (15.7)
Learning 266 (10.5) 76 (39.6) 100 (30.8) 75 (31.2)
Developmental healthcare and/or educational support/services
No services 1972 (59.2) 18 (6.6) 92 (20.4) 80 (22.6)
School support only 119 (3.6) 12 (5.8) 18 (3.9) 20(7.2)
Specific health care services 716 (17.9) 41 (14.7) 88 (15.6) 79 (18.2)
Both 631 (19.4) 140 (72.9) 257 (60.2) 173 (51.8)

Note:

+Total sample is among those in school (excluding 52 not enrolled)

aCognitive abilities derived from scores below the 10th percentile on the Ages and Stages Questionnare (ASQ); Excludes france
bChildren with moderate to severe motor deficit

¢Children with scores below the 10th percentile on the Strengths and Difficulties Questionnaire (SDQ) or with parent reported child
diagnosis of Autsim Spectrum Disorder (ASD) or Attention Deficit Hyperactive Disorder (ADHD)

*France excluded: Total sample (France n=765): n=2800; cognitive deficit: n=219; motor impair (France n=97): n=371;
Emotional/behavioral impair(France n=85): n=277
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The distribution of this indicator in the overall sample (regardless of country) and in
subgroups of children defined according to the nature of difficulties encountered is provided in
Table 7. In the overall sample, 59.2% of children received no services, 3.6% received services
in school only, 17.9% in the healthcare system only and 19.4% in both. Notably, in the total
population and in different subgroups, children were receiving more developmental support
services in healthcare settings when compared to in educational settings.

Lastly, when comparing subgroups by nature of difficulties, children with low cognitive
abilities were more likely to being receiving support (regardless of the setting) than children in
the other subgroup categories (Table 7). Among children with low cognitive abilities, 87.7%
were receiving any developmental healthcare service compared to 75.7% among those with
motor difficulties and 69.6% among those with emotional/social difficulties. Regarding support
services in school, 77.1% of children with low cognitive abilities were receiving support
compared to 64.7% of children with motor difficulties and 58.8% of children with

emotional/social difficulties.

Determinants of the educational environment received by children born VPT at 5 years

To achieve our second objective of investigating factors associated with the educational
environment of children born VPT in Europe, we focused on two indicators: the intensity of
attendance and reception of special support in school (Table 8). After adjusting for child’s age
and taking into account the possible clustering effect at the country and mother level, there was
no evidence for associations of sociodemographic, perinatal and health characteristics with
full/part time participation of schooling (Table 8). Regarding the receipt of school support
services, males were more likely to receive special educational support, RR=1.79 (95%CI 1.38-
2.33) as well as children with mothers having low educational level RR=1.35 (95%CI 1.14-1.60)
compared to those with mothers having high educational level. There was also evidence of an
association with perinatal characteristics (GA, birth weight and perinatal risk) along with strong
evidence for an association with the severity of all health conditions studied such as children
with Autism Spectrum Disorder RR=7.41 (95%CI 4.05-13.6), low cognitive abilities RR=6.45
(95%CI 3.78-11.01), moderate-to-severe motor difficulties RR=5.06 (95%CI 3.53-7.20) and
cerebral palsy RR=6.13 (95%CI 4.04-9.31).
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Table 8. Distribution of sociodemographic, perinatal and health characteristics according to main early childhood educational activities at 5 years among children

participating in any ECE program (n=3565); sample weighted; missing values are not included in the calculations

Early childhood educational activity

Intensity in Attendance

Special support

_ RR Receiving RR
Full-time adjusted 95% ClI support adjusted 95% ClI
n n=2960 child age n= 766 child age
% %
Sociodemographic characteristics

Child sex

Female 1661 87.6 ref 17.6 ref

Male 1904 88.6 1.01 [0.96 ; 1.05] 27.5 1.79 [1.38; 2.33]
Maternal age at delivery

25-34 years 2048 89.2 ref 21.7 ref

Less than 25 years 417 89.0 0.96 [0.90; 1.03] 294 1.25 [0.88;1.77]

Greater than 35 years 1091 85.5 0.99 [0.96 ; 1.01] 21.2 1.11 [0.84; 1.49]
Maternal educational level at 5 years

High 1465 91.0 ref 19.2 ref

Intermediate 1458 90.0 0.98 [0.96 ; 0.99] 23.8 1.27 [1.09; 1.46]

Low 584 76.6 0.93 [0.89; 0.97] 27.3 1.35 [1.14; 1.60]
Maternal cohabiting status

Married/couple/cohabiting 3087 87.7 ref 22.0 ref

Single 430 91.1 1.02 [0.97 ; 1.08] 27.9 1.34 [1.10; 1.62]
Household employment status

Employed 3110 87.9 ref 21.8 ref

Parent unemployed 390 90.1 1.01 [0.97 ; 1.05] 30.2 1.38 [0.95;2.01]
Mother born in the country

Country born 2844 87.9 ref 22.7 ref

European born 238 86.9 1.10 [0.97 ; 1.23] 21.0 1.04 [0.95;2.01]

Non-European born 467 89.2 1.02 [0.95; 1.09] 24.1 0.98 [0.78 ; 1.22]

Perinatal characteristics

Gestational age

31 weeks 936 90.1 ref 16.8 ref

29-30 Weeks 1250 89.0 0.99 [0.97 ; 1.01] 20.8 1.24 [0.97 ; 1.58]

27-28 Weeks 808 87.5 0.96 [0.93; 0.99] 24.5 1.63 [1.25; 2.14]

25-26 Weeks 455 83.4 0.92 [0.84 ; 1.00] 33.2 2.37 [1.70; 3.31]

23-24 Weeks 116 79.4 0.91 [0.81;1.02] 51.9 4.03 [2.36 ; 6.86]
Level of perinatal risk

Low 911 89.5 ref 14.0 ref

Medium 1331 89.5 1.01 [0.98 ; 1.04] 19.6 1.32 [1.12;1.57]

High 1231 84.3 0.94 [0.90 ; 0.99] 35.0 2.71 [1.90; 3.85]
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Table 8. Continued

Intensity Special Support
. .RR Receiving .RR
n Full-time Adjusted 95% ClI Support Adjusted 95% ClI
child age child age
% %
Birthweight (grams)

>1000 2532 90.0 ref 19.2 ref

<1000 1033 82.7 0.93 [0.88 ; 1.0] 329 1.98 [1.59;2.47]
Parity

Primiparous 2145 86.8 ref 21.8 ref

Multiparous 1380 89.8 1.02 [0.99 ; 1.05] 24.6 1.09 [0.98 ; 1.21]

Other impairments or difficulties at 5 years

Cerebral Palsy

No 3343 88.2 ref 19.0 ref

Yes 202 84.5 0.98 [0.92; 1.04] 81.0 6.13 [4.04 ;9.31]
Motor difficulties

Mild/None 3084 88.6 ref 16.4 ref

Moderate/Severe 468 84.7 0.96 [0.89 ; 1.05] 64.7 5.06 [3.53; 7.20]
Low cognitive abilities?®

>=10th percentile 2512 86.7 ref 16.8 ref

<10th percentile ASQ 219 81.2 0.94 [0.85; 1.04] 77.1 6.45 [3.78 ; 11.01]
Sensory Impairment (Hearing or visual)

Mild/None 3423 88.5 ref 20.8 ref

Moderate/Severe 134 77.9 0.88 [0.81 ; 0.96] 76.2 4.98 [3.48 ; 7.14]
Any difficulty®

No 2485 89.1 ref 9.9 ref

1 or more 891 84.5 0.94 [0.90 ; 0.99] 58.3 6.39 [3.94 ; 10.36]
Emotional/social/behavioral difficulties®

<=10th Percentile 2958 88.8 ref 16.9 ref

>10th percentile SDQ 362 83.6 0.93 [0.86 ; 1.02] 58.8 3.45 [2.15; 5.53]
Parent reported ASD diagnosis*

No 3348 88.7 ref 19.3 ref

Yes 75 79.6 1.17 [0.99;1.38] 89.1 7.41 [4.05 ; 13.6]
Parent reported ADHD diagnhosis*

No 2631 86.6 ref 19.8 ref

Yes 63 80.0 0.92 [0.81 ; 1.05] 67.8 6.24 [4.06 ; 9.60]

Note: Abbreviations: Attention Deficit Hyperactive Disorder (ADHD); Autism Spectrum Disorder (ASD)

aCognitive abilities derived from scores below the 10th percentile on the Ages and Stages Questionnaire (ASQ); Excludes France

bAny child with at least one impairment or difficulty including cerebral palsy, sensory impairment, low cognitive abilities or motor or emotional/behavioral difficulties
°Emotional/social/behavioral difficulties derived from scores above the 10" percentile on the Strengths and difficulties Questionnaire
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DISCUSSION

This study offers a previously unavailable overview of the early childhood educational
environment among children born VPT in European regions. Most children born VPT were
enrolled in an ECE program at 5 years old (98.6% of the overall sample) and were participating
full-time in school in the countries included in the study (277%), except in Germany (48.9%) and
Poland (76.6%). The majority of children were enrolled in pre-primary activities at 5 years,
however this varied across countries and by the age the child was at the time of the survey.
There was a variation in the proportion of VPT children receiving support and services at school
across countries from 12.4% in Sweden to 34.4% in Germany. The intensity of attendance
(part/full time) was mostly determined by country and age of the child, however, the probability of
receiving services was higher for males and children with perinatal risk factors and all
developmental health problems/difficulties. Disadvantaged socioeconomic circumstances, as
measured by maternal education, and having a single mother, were related with a higher

likelihood of receiving services.

Strengths

Strengths of this study are the large population-based prospective cohort design with geographic
diversity and use of a standardized and pre-tested questionnaire. For our English translations,
analysis and interpretation of the multilingual free-text parental responses, we benefited from the
active participation of SHIPS team members from the countries who were familiar with the cohort
and the educational system. The classifications were further refined based on the International
Standard Classification of Education (ISCED)*' to allow standardized classification on type of
educational program. Attrition bias could be present, however we used inverse probability
weights®® based on baseline information available for all children to account for loss to follow-up
in the cohort. Sensitivity analysis showed that the results from the weighted and unweighted

analyses were similar.

Limitations

There were also some limitations. The variation in educational policies across countries? and
lack of common indicators on education create challenges in comparing across countries.
Another limitation was the measurement of developmental difficulties (e.g., cognitive, motor,

emotional) which were based on parental report. Full clinical assessments were performed only
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among children less than 28 weeks in this cohort. Our measurements of cognitive abilities and
emotional/social/behavioral difficulties were determined based on percentiles from scores within
the sample and did not use cut offs predefined from prior literature. This decision is due in part to
a lack of control population of term children for EPICE/SHIPS cohort. Additionally, the children
included in our study were at the end of the ECE phase (5/6 years of age) and for the children
receiving educational support services, we were unable to determine how long these children
had been receiving this support. Lastly, we were unable to harmonize information on the age the
children entered school or whether or not it was a special education setting. This is valuable
information to include in future studies as it could help understand the schooling process and
there is very little information on this in the VPT population.

Comparison with the literature

To our knowledge, no studies have compared the types of educational systems and the
proportions of children born VPT attending school between countries in Europe. Additionally,
policies regulating educational practices and special educational provision vary between
countries?® making it difficult to directly compare between studies. However, there are single
country studies which have investigated special educational provision. Previous studies have
described the type of educational support services among VPT children, covering speech
therapy, learning support (support groups), motor therapies and psychological/behavioral
support.(t83132) These categories were consistent with our findings from free-text responses
provided by parents.

National studies investigating the determinants of receiving special educational support
among children born EPT/VPT also support our findings, showing that the need and reception
for receiving special educational support is associated with perinatal characteristics including
gestational age and low birth weight,t930.31.3%-41) child characteristics (male gender)*®3! and
developmental disabilities.?'%? For instance, a study performed in the Netherlands on children
with very low birth weight, found that impaired motor coordination at 3 %2 years of age was
strongly associated with the need for learning support at 5 years of age, and children having
multiple difficulties were more likely to have learning support.*? In a population-based cohort
study in France, more children born VPT were receiving special educational support (15%)
between the ages of five and eight years old than children born at term (5%) and receiving
support increased with lower gestational age.!® Lastly, in the UK, academic attainment and

special education needs were assessed in children born at <27 weeks of gestation at 11 years
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old age, and boys were more likely to use special educational provision (boys: 74%; girls: 51%;
RR= 2.7 (Cl 95%, 1.5 — 4.8).18 This corroborates the findings in our study and were expected
given already documented higher neurodevelopmental and behavioral risks in boys.*®

We found that children with mothers with a lower educational level were more likely to
receive support services at school compared to those with mothers with high education. This
may be due the association of maternal education level with cognitive and developmental
outcomes, as displayed in prior studies.(®244344) _ower maternal education was found to be
associated with more expressive language delay at 2 years of age in VPT children? and more
notably, low maternal education?* and unfavorable social living was associated with lower
cognition and risk of cognitive impairment. Additionally, higher maternal education was
associated with higher cognitive, motor and language scores in children born preterm.*

Our findings on disadvantaged socioeconomic circumstances, (maternal education, and
single mothers) being related to higher likelihood of receiving services in school offer an
interesting comparison to a study in this same cohort assessing high health care use*® and
specialist care service use at 2 and 5 years.*® Children from disadvantaged socioeconomic
circumstances face poorer developmental outcomes.?*2° Despite this, social risk factors,
including low maternal education level, were not a factor in receiving more specialist care.*?
Additionally, at two years of age, children with mothers with higher educational level were more
likely to see a specialist in some of the regions.*® The contrast with our results may suggest that
the educational environment is one conduit for children from disadvantaged backgrounds to
receive the developmental support services and follow-up care that they need. There are various
factors influencing poorer healthcare access in children from disadvantaged backgrounds,
including parental work schedules and inadequate recourses.*® The educational setting could
facilitate access to early intervention and follow-up care as education is mandatory typically by
the age of 6 years old and children receive the same developmental screenings at school.?® This
could provide an opportunity to identify problems possibly missed by the parents or because of a
lack of specialist/health care use.

We found a wide variation in the proportion of children receiving support services in school
across Europe. This may be explained by local resources or approaches to detecting problems?®
or to the broader organization of health services indicating that children could be receiving these
services through the healthcare system. However, our results comparing where children were
receiving services (school or health system) pointed to a variety of approaches that adds to,
rather than explains, the diversity in support service provision. By describing this variability, our

study raises new questions about the organizational and policy determinants and the
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advantages and disadvantages of current approaches. The existence of multiple models in
countries with similar standards of living and educational and health system resources provides

an opportunity to investigate their advantages and disadvantages in future research.

Perspective and Future Research

Research and the description of the educational environment is limited, relating to a lack of
common indicators available for describing the educational setting, particularly in multiple
countries. This study aimed to describe the ECE setting using indicators from a multinational
cohort and these findings emphasize the diversity in schooling practices and procedures across
countries. Our findings also identified that children may be receiving support services outside of
the educational setting, including healthcare settings, which VPT children have already been
showed to have high healthcare use.* These findings lead to remaining questions around the
educational setting including: 1) Further investigation and explanations for social differences in
children receiving educational support services; 2) Potential geographical and social inequalities
across countries and/or within countries; 3) Whether these approaches of diverse educational
practices have consequences for children’s well-being and longer-term educational outcomes; 4)
Comparison of children in reception of educational support in other settings, such as healthcare
settings. Lastly, our findings indicate social patterns in the receipt of special support services at
school, which may indicate that school is a better place for children from disadvantaged families

to be receiving support and provide an opportunity to further investigate this.

In future studies, we plan to investigate geographic and social inequalities in the
reception of support services at school in various national and international contexts, and
whether early childhood educational characteristics affect school performance and child well-

being in later childhood.

CONCLUSION

There is marked variation in approaches to early education in Europe. The educational
environment is mostly determined by the policies and practices across countries. However, there
are notable sociodemographic and health characteristics associated with the reception of
educational support services. Moreover, there is a variation in where children receive
developmental support services (educational or healthcare setting), indicating the importance of

considering both, however services received within the health system and/or educational system
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are poorly described. There is a need for further research on description and measurement of
the educational environment and its impact on children born VPT in order to have further
implications on the structure and deliverance of ECE in the VPT population. While
developmental outcomes in children born VPT are well documented, our study emphasizes the
importance of furthering investigating domains that can influence and impact developmental
outcomes, such as the educational environment, in order to meet the long-term developmental

and educational needs of children born VPT.
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Résumé
Introduction. L'éducation de la petite enfance offre des possibilités de stimulation dans de multiples domaines de

développement et d'identification précoce et de soutien pour l'apprentissage et d’autres difficultés. Son impact positif
sur les résultats a long terme et le bien-étre est bien documenté. Cependant, peu d'études se sont intéressées a
I'éducation précoce et a I'environnement éducatif des enfants nés Tres PréMaturés (TPM ; <32 semaines de
gestation) qui présentent un risque plus élevé de troubles du développement neurologique et de mauvais résultats
scolaires que les enfants nés a terme. Cette étude a deux objectifs : (1) décrire I'environnement éducatif a cinq ans a
l'aide d'indicateurs élaborés a partir d'une cohorte multinationale d'enfants nés VPT en Europe et (2) étudier les
déterminants sociaux et périnataux de I'environnement éducatif a cing ans et, en particulier, de la réception de
services de soutien éducatif. Méthodes. Les données proviennent de la cohorte EPICE/SHIPS basée sur une
population d'enfants nés TPM en 2011/2012 dans 19 régions de 11 pays européens. Les données périnatales ont
été recueillies a partir de dossiers médicaux et les informations sur I'éducation a la santé et le développement de
l'enfant & cing ans, a partir de questionnaires parentaux. Les indicateurs caractérisant I'éducation précoce et le
soutien/services scolaires ont d'abord été harmonisés et décrits pour chaque pays. Les services de santé liés au
développement ont également été analysés afin d'identifier les enfants bénéficiant de services de soutien a I'école
uniguement, dans le systeme de santé uniqguement, dans les deux ou dans aucun des deux. Afin d'explorer le
second objectif, les risques relatifs a toute fréquentation scolaire, la fréquentation a temps partiel et le fait de recevoir
des services de soutien a I'école ont été estimés en utilisant un modele de régression de Poisson modifié avec une
interception aléatoire au niveau du pays et de la meére afin de tenir compte de la structure en cluster des données.
Résultats. Parmi 6 759 enfants éligibles, 3 687 (55%) ont été suivis a cinq ans (age gestationnel moyen de 28,8
semaines). A cing ans, presque tous les enfants TPM étaient scolarisés, mais le programme éducatif (pré-
primaire/primaire) et la fréquentation a temps plein/partiel différaient considérablement selon les pays. Prés d'un
enfant sur quatre recevait un soutien spécial a I'école (fourchette de pays : 13% a 34%). La classification des
réponses libres des parents a permis d'identifier quatre domaines principaux de services regus a I'école : l'aide a
I'apprentissage, les services d'orthophonie, l'assistance motrice et le soutien émotionnel, social et comportemental.
Lorsqu'ils sont intégrés aux services de développement en dehors de I'école, 59,2 % des enfants ne regoivent aucun
service, 3,6 % recoivent des services a I'école uniguement, 17,9 % dans le systéme de santé uniquement et 19,4 %
dans les deux ; mais les variations sont importantes d'un pays a l'autre (les services de développement regus
uniquement dans le systéme de santé vont de 7,6 % a 28,0 %). Les déterminants pour l'obtention de services de
soutien éducatif étaient les difficultés de développement moteur, sensoriel, cognitif et comportemental (RR compris
entre 3,45 et 7,41) ainsi que le faible niveau d'éducation de la mére, le sexe masculin et le fait d'avoir une mére
célibataire. Conclusions. Les approches de I'éducation précoce varient considérablement en Europe. Alors que le
type d'école et la fréquentation a plein temps ou a temps partiel sont principalement déterminés par les politiques
nationales, de multiples caractéristiques sociodémographiques et de santé ont été associées a la réception de
services de soutien éducatif. Les recherches futures devraient étudier les forces et les faiblesses de ces approches

et leurs conséquences sur le bien-étre des enfants et les résultats scolaires a plus long terme.
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Appendix 1. Page of the parental questionnaire at 5 years displaying the questions used to derive
indicators on education

SHIPS 1D (for office use)

In this section we ask some questions about who cares for your child and whether your child attends
[standard educational program in country at this age]. We need this background information to tell us
about the kinds of everyday experiences your child has.

1.1 What is your relationship to the child?
O ™Mother [ Father O other relative or family member O other caregiver

1.2 Please tell us who your child lives with. Please tick only one box.

[0 Both parents [0 Mother only
O Father only [0 Alternates between mother and father
[0 other relative or family member [ with someone else, please specify:

1.3a Is your child currently in preschool (for example, nursery or [] Yes O No
kindergarten), school or other educational programme?
If your child is not in any educational programme, please go to question 2.1.

1.3b If you answered yes, please specify the type of preschool, school or other
educational programme your child currently attends. If your child attends more than
one, please tell us about each one:

Type of educational programme Age when your Does your child attend
For example nursery, kindergarten, school, special child started full or part-time?
education or regular education. _Years Months _  Full-time Part-time

: . : : O O

=== == L] F====l====4d

1 1 1 1 1

1 1 1 1 1 D D

1.3c Do you feel your child needs special educational support or
services? O ves 0O nNo

1.3d Does your child have special educational support or services? [ ves O nNo

1.3e If yes, please describe what type of support/service your child has:

Vi



Appendix 2. Characteristics of children according to nature of developmental difficulties sub groups

" Emotional/social/
Low cognitive

abilities? Motor difficutlies behavioral
difficulties®
n=219 n=468 n=362

Sociodemographic characteristics
Male (%) 60.2 61.3 64.8
Maternal age at delivery (%)

Less than 25 years 25.2 20.5 255

25-34 years 51.9 53.8 49.3

Greater than 35 years 229 25.7 25.2
Maternal educational level at 5 years (%)

Low 32.6 24.8 24.9

Intermediate 48.0 441 49.7

High 19.4 31.2 25.4
Single Mother (%) 17.1 14.1 17.0
At least one parent unemployed (%) 22.9 17.2 18.0
Mother born in the country (%)

Country born 68.9 70.6 74.1

European born 5.3 5.5 5.6

Non-European born 25.8 23.9 20.3

Perinatal characteristics
Gestational age (%)

23-24 Weeks 11.9 13.3 5.4
25-26 Weeks 15.3 30.6 15.8
27-28 Weeks 25.0 24.5 22.8
29-30 Weeks 32.0 21.4 28.3
31 weeks 15.8 10.1 27.7
Level of perinatal risk (%)
Low 11.8 7.2 21.9
Medium 235 174 33.9
High 64.8 75.4 44.2
Birthweight (grams) (%)
<1000 40.5 59.3 36.2
Parity 51.3 42.7 38.2
Moderate to severe health conditions at 5 years
Motor difficulties (%) 54.0 100 27.9
Cerebral Palsy (%) 26.0 29.1 10.7
Sensory Impairment (Hearing or visual) (%) 20.3 14.8 9.0
Low cognitive abilties® (%) 100 37.4 345
Emotional/social/behavioral difficulties 44.6 25.9 100

viii



Appendix 3. Example of the categories of education type agreed on by authors and distributed to partners in

respective countries; Selected responses and categorization for Germany provided

Special

School Type Approxima@e Engl_ish translation Day Pre-  Primary Education
if possible care/creche school school Settinas
g
Betriebs-Kindergarten company kindergarten X
Franzdsischer Kindergarten french kindergarten X
Ganztagsschule all-day school X
Grundschule primary school X
Integrationskindergarten integrative kindergarten X X
Integrative Kindertagesstatte integratvie day care center X X
Integrativer kindergarten integrative kindergarten X X
Kindergarten kindergarten X
Kindergarten 8 - 14 Uhr kindergarten X
Kindergarten mit Integration integrative kindergarten X X
Kindergarten, Tagesmutter kindergarten, day care mother X
Kinderkrippe nursery X
Kindertagesstaette day care center X
Kindertagesstatte day care center X
Krippe nursery X
Vorklasse pre-school X
Vorschule pre-school X




Appendix 4. Percentages of missing data of main variables of participants followed at 5 years and enrolled in
an educational program

n of % of
missing missing
Percentages on 3565 participants
Educational environment characteristics
Type of education 119 3.3
Reception of special education provision 46 1.3
Intensity of program 190 5.3
*Type of support services 41 6.9
Any developmental healthcare use 86 24
Socioeconomic and demographic characteristics
Maternal Education 58 1.7
Maternal Cohabitating status 46 1.3
Household employment status 60 1.7
Child sex 0 0.0
Child age at survey 75 2.0
Maternal country of birth 16 0.5
Maternal age at birth 9 0.3
Perinatal characteristics
Gestational age 0 0.0
Perinatal risk 90 2.6
Birthweight 0 0.0
Parity 40 1.1
Other Conditions
CP at 5 years 20 0.6
Sensory Impairment 8 0.2
Motor Difficulties 13 0.4
Low Cognitive Abilities 69 2.5
Emotional/Social/Behavioral difficulties 245 6.9
Any difficulty or impairment 25 0.7
Note:

*Among those receiving support (n=591); excludes France



Appendix 5. Distribution of children participating in an educational program at 5 years according to level of
perinatal risk and country;
samples calculated using weighted percentages; missing values are not included in the calculations

Educational program participation
(% Participating)

Level of Perinatal Risk Among Among Among
Low Medium High
Country % % %
Belgium (Flanders) 100.0 100.0 99.2
Denmark (Eastern) 97.5 100.0 100.0
Estonia (whole country) 100.0 94.1 97.9
France (Burgundy, Northern, lle-de-France) 100.0 99.4 100.0
Germany (Hesse, Saarland) 98.8 96.4 98.4
Italy (Emilia, Lazio, Marche) 99.6 98.7 99.4
Netherlands (East-Central) 100.0 97.1 98.0
Poland (Wielkopolska) 96.3 91.9 86.4
Portugal (Lisbon, Northern) 100.0 97.1 98.7
United Kingdom (East Midlands, Northern, Yorkshire) 100.0 98.5 99.2
Sweden (Stockholm region) 100.0 98.5 92.1
TOTAL 99.6 98.1 98.3

Note: Children with low (n=922), medium (n=1362) and high (n=1311) perinatal risk have complete
data on theparticipation variable
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