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ABSTRACT
Objectives: Early childhood development strongly
influences lifelong health. The Early Development
Instrument (EDI) is a well-validated population-level
measure of five developmental domains (physical
health and well-being, social competence, emotional
maturity, language and cognitive skills, and
communication skills and general knowledge) at school
entry age. The aim of this study was to explore the
potential of EDI as an indicator of early development in
Ireland.
Design: A cross-sectional design was used.
Setting: The study was conducted in 42 of 47 primary
schools in a major Irish urban centre.
Participants: EDI (teacher completed) scores were
calculated for 1243 children in their first year of full-
time education. Contextual data from a subset of 865
children were collected using a parental questionnaire.
Primary and secondary outcome measures:
Children scoring in the lowest 10% of the population in
one or more domains were deemed ‘developmentally
vulnerable’. Scores were correlated with contextual data
from the parental questionnaire.
Results: In the sample population, 29% of children
were not developmentally ready to engage in school.
Factors associated with increased risk of vulnerability
were being male OR 2.1 (CI 1.6 to 2.7); under 5 years
OR 1.5 (CI 1.1 to 2.1) and having English as a second
language OR 3.7 (CI 2.6 to 5.2). Adjusted for these
demographics, low birth weight, poor parent/child
interaction and mother’s lower level of education
showed the most significant ORs for developmental
vulnerability. Calculating population attributable
fractions, the greatest population-level risk factors were
being male (35%), mother’s education (27%) and
having English as a second language (12%).
Conclusions: The EDI and linked parental
questionnaires are promising indicators of the extent,
distribution and determinants of developmental
vulnerability among children in their first year of
primary school in Ireland.

BACKGROUND
There is significant epidemiological evidence
that early childhood development (from ges-
tation to age 6) strongly influences lifelong

health trajectories.1 Indeed, major public
health problems such as obesity, heart-
disease and mental health problems can be
seen to have roots in early childhood.2 3 This
results from a complex interplay between
genetic make-up, in utero development, and
both prenatal and postnatal environmental
factors, all of which influence brain develop-
ment in the first 5 years of life.4

ARTICLE SUMMARY

Article focus
▪ This study demonstrates that a significant popu-

lation level variation exists in healthy child devel-
opment in Ireland.

▪ The Early Development Instrument (EDI) is a
unique, well-validated population level instrument
that allows us to track all five domains of early
development and identify populations of children
at risk.

▪ When used in conjunction with a parental ques-
tionnaire, factors that impact on child develop-
ment at the child and family levels can be
identified.

Key messages
▪ A direct population level evidence based on

normal child development is needed both as an
indicator of child health and a predictor of future
outcomes.

▪ Three child-level demographic factors (age,
gender and language) accounted for over half of
the population level risk of developmental vulner-
ability, reinforcing the need for universal early
childhood programmes which are cognisant of
these variations.

Strengths and limitations of this study
▪ This is the first peer-reviewed population level

study published in Europe assessing child devel-
opment outcomes across multiple domains
using EDI.

▪ The study identifies proximal factors associated
with child development; yet children and families
do not live in a vacuum. Further research is
needed to identify associated factors in the
broader sociocultural environment.
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There is also evidence of a social gradient in child
development,5 with children from poorer backgrounds
doing less well in school and entering into an interge-
nerational cycle of reduced employment opportunities,
higher fertility and health inequalities.6 The long-term
social and economic gains of investing in the early years
are also recognised.7 Kershaw et al8 estimate that the cost
of preventable early childhood vulnerability to the
Canadian economy is between $2.2 and $3.4 trillion.
The challenge for public health is to give due consid-

eration to early childhood development both as an indi-
cator of child health and as a predictor of future
outcomes. Child development has been recognised as a
key social determinant.9 10 Moreover, the relatively large
numbers of children with less pronounced development
delay are a potentially greater burden than a small
number of children at high risk,11 leading to a need for
a population health approach.12 Yet, measurement of
child development is usually in the form of a diagnostic
which aims to identify children at greatest risk and
provide appropriate individual care, leaving a dearth of
research evidence on which to build population level
strategies.13 14 In this context, a direct population level
evidence based on normal child development is needed.
The Early Development Instrument (EDI) is an inter-

nationally accepted, validated tool which has the potential
to provide such an evidence base.15 In Australia, EDI
(AEDI) has been used universally as a census of child devel-
opment and has revealed significant variation across states
and territories.16 While EDI has been implemented at a
population level in Scotland, Sweden and Kosovo, this is the
first peer reviewed population-level study published in
Europe assessing child development outcomes across mul-
tiple domains, and using EDI and a linked parental ques-
tionnaire. The overall objective of the study was to ascertain
the proportion of children who were developmentally ready
for school in a representative sample of schools in a major
urban centre in Ireland using EDI and to examine asso-
ciated factors. The study also aimed to assess the feasibility
of implementing EDI and its performance in this setting.
Ireland is a largely homogeneous country with 85.8%

of the population ethnically White Irish and a further
9.3% of other white ethnic background, primarily
British.17 Cork is one of five major urban centres. While
all these centres are comprised of areas of concentrated
affluence and disadvantage, there are similar overall
rates of key socioeconomic indicators including
unemployment, lone-parent families and education.18

There is a total population of 64 937 5-year-olds.
A minority (1.1%) of Irish children are members of the
Traveller Community. Moreover, 19.5% are considered at
risk of poverty and 8% live in consistent poverty.19 The
education system is static throughout the country.

METHODS
This observational study of child development was imple-
mented with children in their first year of formal

education (in Ireland, this is referred to as ‘Junior
Infants’) in 42 of the 47 primary schools in Cork city.
Five schools in the city declined to take part. These
declining schools were representative of a cross section
of schools in Cork—one boys school, one girls school,
one large mixed, middle-income school, one designated
a disadvantaged school and one Irish-speaking school—
and their omission would not have affected the repre-
sentativeness of the demographic composition of the
study. A further four schools agreed to participate in the
study but chose not to administer the parental question-
naire as they believed it would put undue pressure on
parents with literacy challenges. These were all desig-
nated disadvantaged schools and this has contributed to
the under-representation of the most vulnerable chil-
dren in the parental study.
All eligible children in the participating schools were

invited to be included in the study. Eligibility criteria
were: being in the latter half of the first year of formal
education (ie, having completed a minimum of
4–5 months of education), being known by the teacher
for more than 1 month and not having left the school.

Measurement of child development—the early
development instrument
Child development at school-entry age was measured
using EDI. This population level measure was designed
at the Offord Centre for Child Studies, McMaster
University, Hamilton, Ontario in the late 1990s to
measure the extent to which children have attained the
physical, social, emotional and cognitive maturity neces-
sary to engage in school activities.20 EDI is a community
or population level measure, not an individual screening
or diagnostic tool. The underlying focus is that of a
population health approach, that is, small modifications
of risk for large numbers are more effective at produ-
cing change than large modifications for small
numbers.12 It can be retrospective, focusing on early
childhood development outcomes; or predictive, inform-
ing school and child-health programmes.20 The instru-
ment consists of 5 domains, 16 subdomains and 104
questions. The domains and subdomains are outlined in
table 1.
EDI is a well-validated instrument which has under-

gone extensive psychometric testing both in Canada and
Australia.15 20–23 It has also been proven valid for use in
minority populations.24 In this Irish study, EDI had good
internal consistency by domains with Cronbach α of
between 0.8 and 0.96.

Parental questionnaire
In 2003, a parental questionnaire was developed and
tested by the Offord Centre to complement the results
of EDI and to provide a deeper population level context
to the lives of children.20 This questionnaire was
adapted to suit the Irish context incorporating validated
questions from the Growing Up in Ireland Study25 and
the SLAN Survey of Lifestyles, Behaviour and Nutrition
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in Ireland.26 It consists of seven sections: child health
and development; child care; pre-school; school; family;
neighbourhood and background information.

Data collection
EDI is a teacher-completed questionnaire based on a
5 month observation of the children from the date when
they start school, and it was therefore implemented in
the latter half of the first year of formal education. Prior
to completing the questionnaires, the teachers were
given a short training and with each being issued with
an EDI guide book. Children were not present when the
questionnaire was completed and no individual identi-
fiers were recorded. Each child was assigned a form ID
which was used on both the EDI and Parental
Questionnaire.

Passive consent was used in line with previous EDI
studies in Canada. An information letter was distributed
to all parents by the class teacher 2 weeks before com-
mencing the study. Parents were given detailed informa-
tion on the study and asked to contact the school if they
did not want their child included. A total of seven
parents opted not to participate. Ethical approval was
granted by the Clinical Research Ethics Committee of
the Cork Teaching Hospitals.
The parental questionnaires were distributed in school

bags or homework folders. Each parental pack con-
tained a letter of explanation, a questionnaire (again
with no individual identifier) and a blank envelope in
which to return the questionnaire sealed to the school.
Parents were reassured that the envelope would not be
opened at the school.

Table 1 Child development outcomes measured by EDI

EDI domains/subdomains Expected behaviour

Physical health and well-being

Physical readiness for school day Usually dressed appropriately for school and not tired, late or hungry

Physical independence Can look after own personal needs appropriately; established hand

preference, well coordinated, and does not suck a thumb/finger

Gross and fine motor skills Physically able to participate in school and excellent or good gross and fine

motor skills

Social competence

Overall social competence Very good ability to play and get along with various children; usually

cooperative and self-confident

Responsibility and respect Respect for others and for property; follows rules and takes care of materials;

accepts responsibility for actions, and shows self-control

Approaches to learning Can work neatly, independently, and solve problems; follows instructions and

class routines; easily adjusts to changes

Readiness to explore new things Curious about the surrounding world, and eager to explore new books, toys

and games

Emotional maturity

Pro-social and helping behaviour Helping someone hurt, sick or upset; offering to help spontaneously; inviting

bystanders to join in

Anxious and fearful behaviour Seldom or never showing anxious behaviours; happy and able to enjoy

school; comfortable being left at school by caregivers

Aggressive behaviour Seldom or never showing aggressive behaviours; not using aggression to

solve conflict, not having temper tantrums, and not mean to others

Hyperactivity and inattention Not showing hyperactive behaviours; able to concentrate, attend to chosen

activities, wait their turn, and usually think before doing

Language and cognitive

Basic literacy skills Has basic literacy skills: can handle a book, identify some letters and attach

sounds to some letters, show awareness of rhyming words, know the writing

directions, and write their own name

Interest literacy/numeracy and memory Showing interest in books and reading, math and numbers, and no difficulty

remembering things

Advanced literacy skills Can read simple, complex words or sentences, write voluntarily, write simple

words or sentences

Basic numeracy skills Can count to 20, recognise shapes and numbers, compare numbers, sort and

classify, use one-to-one correspondence, and understand simple time

concepts

Communication and general knowledge

Communication and general knowledge Can communicate easily and effectively, can participate in storytelling or

imaginative play, articulate clearly, show adequate general knowledge, and is

proficient in their native language
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Developmental scoring
EDI scores were calculated for each developmental
domain, that is, Physical Health and Well-being; Social
Competence; Emotional Maturity; Language and
Cognitive Development; and Communication Skills and
General Knowledge. All questions had a two-point or
three-point Likert-type response format (yes, no, don’t
know; very true, sometimes or somewhat true, never or
not true, don’t know). All responses had a score of 0–10
(two-point answers were scored 0 and 10; three-point
answers were scored 0, 5 and10). ‘Don’t know’ responses
were not scored. Domain scores refer to the child’s
mean score in that domain—ranging between 0 and 10.
Higher scores indicate better results.
Children who scored in the lowest 10% of the study

population in one or more of the five domains of the
EDI were classed as ‘vulnerable’. The 10% cut-off is
recommended because it is higher than the typical clin-
ical cut-offs and should therefore include children who
may be more difficult to diagnose.27 Those scoring in
the lowest 10–25% for one or more domains were
deemed ‘at risk’ and children who scored in the top
75% were ‘on track’ in that domain. Each domain was
scored separately as children who are vulnerable in one
area cannot compensate through competence in
another. All scores were aggregated to the group level.
In the absence of an Irish normative sample, to ensure
the validity of the cut-off points, data were also scored
against Canadian normative data. There was a 99% cor-
relation between ‘vulnerability’ using the Irish and
Canadian cut-off points. In four of the five domains,
there was 100% correlation between vulnerability using
the Irish and Canadian cut-off points.
Data from the parental questionnaires were linked to

the teacher filled questionnaire using the Form ID
number and the matching was cross-checked using the
recorded date of birth and gender. Again, questions
were constructed in a Likert-type response format—yes,
no or three to five response options. Demographic ques-
tions on the child’s date of birth and birth weight were
also included.

Explanatory variables
The child’s age was calculated from their date of birth
and the date on which the form was completed and
reported in years and months. ‘Children for whom
English is a second language (ESL)’ refers to those
reported by the teacher to have a first language other
than English. Members of the Traveller Community were
children who were known by school to be part of this
Irish ethnic minority group.
‘Children identified as special needs’ refers to those

children who had already been identified as needing
special assistance in the classroom. In Ireland, this is
defined as having a ‘Special Education Condition’ which
has been recognised through a standardised assessment
process.28

Parental reported birth weight was used to calculate
whether the child had a low birth weight, that is, less
than 2.5 kg. Parental report of birth weight has been
proven to be adequately accurate to be acceptable for
research purposes.29

Parents were asked how much time (to the nearest
hour) the child spent watching television, using the
computer or playing video games on a typical school
day. This was coded into ‘1 or less’, ‘2–3’ and ‘4 or
more’ hours.

Data analysis
SPSS PASW Statistic 18 was used to analyse data. Each
child’s EDI scores were calculated by the Offord Centre
for Child Studies in line with the international EDI
process. Initial analysis involved a cross-tabulation of
potential risk items from the teacher completed EDI ques-
tionnaire (ie, gender, age, ESL, pre-school attendance and
membership of the Traveller Community) against the
child’s score in each of the developmental domains.
All further analyses reported here were confined to

the subgroup of children for whom parental data were
available. Univariate analysis was used to explore factors
associated with ‘vulnerability’, that is, being in the lowest
10% of the target population in one or more domains.
Factors which proved significant (p<0.05) were then
entered into logistic regression models to predict the
likelihood of vulnerability on EDI scores. The first
model adjusted for age, gender and ESL. The second
model adjusted for all other factors.
Population attributable fractions (PAFs) were used to

calculate the proportion of risk attributed to each of the
factors in the final regression.30 31 This was calculated
using the ‘punaf’ command in STATA V.12, which calcu-
lates CIs for PAF, and also for scenario means and their
ratio, known as PAF. Punaf uses the method for estimat-
ing PAFs recommended by Greenland and Drescher32

for cohort and cross-sectional studies.

RESULTS
EDI questionnaires were distributed to teachers of 1366
children. A total of 1243 (92%) children were returned
completed and valid. Of these, 45% (n=563) were girls.
The average age at which children in the study started
school was 4 years and 9 months. The youngest was
3 years 11 months and the oldest 6 years and 1 month.
There was considerable diversity in first language with

12.7% of the children reported to have English as a
Second Language (ESL) and 36 different languages
spoken. Three per cent of the children in the study were
members of the Traveller Community. The majority of
children (76%) were known by the teacher to have
attended preschool in the year before commencing full-
time education.
In total, 6.6% of children had already been identified

as having special needs. The study was conducted in
mainstream primary schools, and this number does not
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therefore include those children in Cork attending
Junior Infants equivalent in special schools, who would
tend to be more severely disabled (figure 1).
Parental questionnaires were returned and linked to

865 (63%) valid child questionnaires. The characteristics
of the study population varied somewhat between the
overall study and those who returned the parental ques-
tionnaire. In particular, the proportion of children for
whom English was a second language fell from 12.7% in
the overall group to 9.8% in those returning parental
questionnaires; for children reported as having special
needs, the proportions were 6.6 and 5.0%, respectively,
and for those reported to be members of the Traveller
community, 3.1% and 1.7%, respectively. The characteris-
tics of the population who returned the parental ques-
tionnaire and those who did not are compared in table 2.

Distribution of domain scores (mean and SE)
Mean scores varied across the EDI domains. However,
particular groups of children consistently scored below
the mean in all domains, that is, boys, children who had
English as a second language, members of the Traveller
Community, children who had not been to preschool
and those who were under the age of 4 years 10 months
at the time of the study. This is outlined in figure 2 with
the vertical axis representing the mean domain score for
the study population.

Factors associated with vulnerability
Over one-quarter (28.6%) of children in the study were
developmentally vulnerable (ie, in the lowest 10th per-
centile for one or more domains). In total, 12% were vul-
nerable in only one domain, 6% in two domains, 5% in
three domains, 3% in four domains and 3% were vulner-
able in all the five domains.
The following analysis is based only on the subset of

the study population (n=865) on whom the parental
questionnaires were returned.

Factors associated with developmental vulnerability (out-
lined in table 3) were being male (OR 2.2, 95% CI 1.6 to
3.1), ESL (OR 3.8, CI 2.4 to 6.1), being under 5 years of
age at the time of the study (OR 1.6, CI 1.1 to 2.4) and low
birth weight (OR 2.5, CI 1.4 to 4.5). When compared with
children whose mothers had a university education, those
with only primary education (OR 2.8, CI 1.3 to 5.8) or sec-
ondary level (OR 1.7, CI 1.1 to 2.6) showed higher levels
of vulnerability. Children who were never or seldom told
stories in the past week and those who spent more than
4 h watching television or playing video games also showed
significantly increased vulnerability.

Logistic regression
Regression analysis was then used to assess the impact of
each variable on the odds of being vulnerable as out-
lined in table 4. The first model controlled for being
male, having English as a second language and being
under 5 years of age at the time of EDI completion; the
second controlled for all other factors. Children whose
birth weight was less than 2.5 kg were over twice as likely
to be vulnerable. Mother’s education showed a graded
effect. When controlled for all other variables, children
who had not been told or read stories in the previous
week were over five times as likely to be vulnerable than
those who were told stories every day. In the final model,
the amount of time spent watching television became
insignificant.

Population attributable fraction
PAF was used to measure the proportion of vulnerability
attributed to each of the factors included in the final
regression model (table 5). Boys were almost three times
as likely as girls to be vulnerable and being male
accounted for 35% of the overall vulnerability. English
as a second language accounted for 12%, and mother’s
education (primary, secondary or diploma) for 27% of
vulnerability. Despite the high risk of vulnerability

Figure 1 Participant flow chart.
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among children who were not read to (OR 5.3), this
only accounted for 1.7% of the overall vulnerability,
reflecting its low prevalence in this population.

DISCUSSION
This paper explored the extent to which children in a
major urban centre in Ireland have attained the level of
child development necessary to engage fully in the edu-
cation process. The findings suggest that, as expected, a
significant minority of over one-quarter (28.6%) of chil-
dren in the study were not developmentally ready to
engage in and thereby benefit fully from school. Clearly,
these findings should be interpreted cautiously in light
of the current level of development of EDI in Ireland, in
particular, the lack of data on predictive validity for EDI
in the Irish population. At the same time, the funda-
mental issue is not the absolute scores but the unaccept-
able variation in scores related to the socioeconomic,
environmental and ecological circumstances.
The overall level of developmental vulnerability was

consistent with the findings from urban areas in Canada
where EDI has been implemented.1 33–35 Indeed, the
mean scores across all domains in the Irish sample were
similar to those in the Canadian normative sample.
Factors associated with increased risk of vulnerability at
the child level were being male, a younger child, having

English as a second language and low birth weight. Key
factors at the family level were mother’s education and
reading stories. In the final model, the strongest pre-
dictor of vulnerability on EDI scores was storytelling.
Children who were never told stories in the previous
week were over five times as likely to be vulnerable com-
pared with children who were told stories every day. This
supports numerous studies which show a link between
reading stories and literacy development36 and with
broader aspects of development37 These are again con-
sistent with the findings from Canada, further support-
ing the transferability of the instrument between the two
jurisdictions.38

The mean scores across all five domains varied
between subgroups of the population. The impact of
age is very clear. Younger children aged less than 4 years
and 10 months scored, on average, less well across all
the domains. Children who had not attended preschool
also showed below average scores. However, non-
attendance at preschool can result from a variety of
underlying reasons. Therefore, these scores cannot be
attributed solely to the lack of preschool education.
Children from the Traveller Community also showed
lower mean scores across all domains. Traveller children
face a variety of challenges including accommodation in
poorly serviced communal sites, greater risk of low birth
weight, ill-health and hospitalisation.39

Table 2 Comparison between sample for whom parental data were and were not available

Parental

n=865

No parental

n=378 Significance

Mean Age—years (SD) 5.38 (0.39) 5.36 (0.43) 0.405

Female 46% 45% 0.719

English as a second language 10% 19% <0.001

Identified special needs 5% 10% <0.001

Member of the Traveller Community 2% 6% <0.001

Mean EDI scores by domain (SD)

Physical health and well-being 8.8 (1.4) 8.1 (2.0) <0.001

Social competence 8.3 (1.8) 7.5 (2.1) <0.001

Emotional maturity 7.7 (1.6) 7.2 (1.7) <0.001

Language and cognitive development 8.8 (1.6) 8.0 (2.4) <0.001

Communication skills and general knowledge 7.5 (2.8) 6.2 (3.2) <0.001

Percentage of vulnerable in one or more domains of EDI 23 41 <0.001

EDI, Early Development Instrument.

Figure 2 Distribution of scores

across all five domains of

development. *Each vertical axis

represents the population mean

for that domain.
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Three child-level demographics were strongly asso-
ciated with vulnerability. Boys, children who start school
at a younger age and those for whom English is a
second language were more likely to be vulnerable. PAF
illustrates that these three factors account for half of all
vulnerability. These findings are consistent with inter-
national studies.34 40

Hertzman describes vulnerability levels of above 15%
as an unacceptable level of difficulty at school entry
age.41 There is considerable debate regarding the
expected level of biologically determined developmental
vulnerability. OECD country estimates range between
1.8% and 10.4%.42 Considering these expected levels of
biologically determined developmental delay, external
factors can be seen to contribute to major disparities.

Limitations
The overall study was representative of children in their
first year in formal education in Cork city. However,
there was a 63% return rate on the parental

questionnaire. While this compares favourably with
other jurisdictions where this method has been used,38

there are significant differences between those for
whom parental data were available and those for whom
it was not. It is clear that the most vulnerable children
were underrepresented in the parental sample.
This was the first study to use EDI in Ireland.

Therefore, there was limited scope for validity testing.
Comparisons with Canadian normative data, internal val-
idity testing and qualitative work with teachers indicate
that EDI functions well in the Irish context. Future
research will consider Rasch modelling and examine
issues of predictive validity.

Policy implications
Epidemiological studies have clearly linked early socio-
economic circumstances to later outcomes.39–41 Yet, the
specific factors and processes in the early years which
contribute to these outcomes have not been adequately
explored. The reliance on diagnostic instruments which

Table 3 Factors associated with developmental vulnerability (univariate analysis)

n (%) Percentage of vulnerable* OR CI

Male 463 (54) 30 2.2 (1.6 to 3.1)

English as a second language (ESL) 85 (10) 49 3.8 (2.4 to 6.1)

Age <5 years 146 (17) 31 1.6 (1.1 to 2.4)

Low birth weight (<2500 g) 49 (6) 41 2.5 (1.4 to 4.5)

Mother primary education only (ref: University ed) 38 (4) 37 2.8 (1.3 to 5.8)

Mother secondary education only (ref: University ed) 297 (34) 27 1.7 (1.1 to 2.6)

Four or more hours screen-time per day (ref: 1 h or less) 128 (15) 32 2.0 (1.2 to 3.4)

Never told stories in the past week (ref: every day) 10 (1) 50 4.2 (1.2 to 14.8)

Told stories once or twice in past week (ref: every day) 82 (9) 32 1.9 (1.2 to 3.3)

No preschool 44 (5) 43 2.7 (1.4 to 5.0)

*Refers to the % of children vulnerable in one or more of the five domains of the Early Development Instrument.

Table 4 Logistic regression predicting likelihood of vulnerability on EDI Scores

OR (95% CI)* OR (95% CI)†

Male 2.5 (1.8 to 3.6) 2.7 (1.8 to 3.9)

ESL 4.3 (2.6 to 6.9) 4.5 (2.6 to 7.8)

Age <5 years 1.4 (0.9 to 2.2) 1.3 (0.8 to 2.0)

Low Birth Weight 2.6 (1.4 to 4.9) 2.6 (1.3 to 5.0)

Mother’s education (ref: University education)

Primary or less 3.1 (1.4 to 6.7) 2.5 (1.0 to 6.0)

Secondary 2.1 (1.3 to 3.3) 2.1 (1.3 to 3.4)

Diploma 1.5 (0.9 to 2.3) 1.5 (0.9 to 2.4)

Daily screen time (ref: 1 h or less)

2–3 h 1.2 (0.8 to 1.8) 1.0 (0.6 to 1.6)

4 or more hours 1.7 (1.0 to 3.0) 1.2 (0.6 to 2.1)

Stories in the past week (ref: every day)

Never 3.9 (1.0 to 14.3) 5.3 (1.3 to 21.1)

Once or twice 1.7 (1.0 to 2.9) 1.4 (0.8 to 2.5)

Many times 1.2 (0.8 to 1.7) 1.1 (0.7 to 1.6)

No Preschool 1.9 (1.0 to 3.8) 1.5 (0.7 to 3.1)

ESL, English as a second language; EDI, Early Development Instrument
*Adjusted for Age, gender and ESL (separate tests run for each subsequent variable).
†Adjusted for all other variables in one model.
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are professionally administered and measure particular
aspects of development has led to gaps in population
level studies on early development outcomes.21 EDI is a
unique, well-validated population level instrument which
allows us to track all five domains of early childhood
development. It has the potential to enhance our under-
standing of the early years environment and identify
populations of children at risk of developmental delay.
This can, in turn, inform universal programmes to
enhance outcomes for whole populations of children.
National policy which focuses on the early years is essen-
tial with investment in perinatal care, quality support to
families and provision of preschool care by highly skilled
practitioners.2 In Ireland, significant investment is being
made in developing a high standard of accessible child-
care including a free preschool year and a focus on
quality curriculum development. This study was imple-
mented in the year prior to the introduction throughout
Ireland of the universally accessible free preschool year
and related investment in skills enhancement for pre-
school staff.
From an Irish perspective, the study raises important

questions regarding support to families where English is
a second language. ESL was associated with lower mean
scores across all domains. The pace of immigration to
Ireland increased rapidly between 1990 and 2008, in
response to employment opportunities which have since
diminished. There is evidence of communities of immi-
grant populations living in areas of newly emerging dis-
advantage which lack the support structures associated
with established communities. Indeed, this study has
identified such communities in which there were vulner-
ability rates of close to 50%. Particular attention also
needs to be focused on the implications of the findings
in relation to age. Attendance at school is not manda-
tory until children are 6 years of age, but they may start
once they are four, leading to classes with mixed age
groups. Moreover, attendance by children under six in
not officially monitored.

Poverty and inequality affect up to one-quarter of Irish
children. Throughout the boom years, Irish policy in tack-
ling child poverty consisted almost uniquely of direct pay-
ments to families, a practice which is now under threat.
Moreover, little consideration was given to creating struc-
tures and policies to support and protect families. Tackling
child poverty through a strategy of area-based prevention
and early intervention features highly on the agenda of
the current government.43 This focus on both universal
and targeted interventions has the potential to contribute
to breaking this cycle of poverty. However, effective target-
ing in the context of early childhood development is prob-
lematic, with many instruments providing poor predictive
reliability.44 There is a need for longitudinal and
population-level data that can be linked to administrative
sources to provide a holistic basis for effective program-
ming.45 In Australia and Canada, EDI is providing just
such data on early childhood development.
Early childhood development is a key public health

issue that needs to be addressed through a comprehen-
sive programme of targeted and universal approaches,
supported by high-quality research. EDI can play a crit-
ical role in informing policy and practice at the local
and national levels, and allowing for internationally com-
parable studies on early childhood development.
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Table 5 Population attributable fraction for vulnerability based on OR adjusted for all other variables

N (%) OR (95% CI)* PAF (95% CI)

Under five 146 (17) 1.3 (0.8 to 2.0) 3.0 (−2.8 to 8.5)

Male 463 (54) 2.7 (1.8 to 3.9) 34.6 (21.3 to 45.7)

ESL 85 (10) 4.5 (2.6 to 7.8) 12.2 (7.3 to 16.8)

Low birth weight 49 (6) 2.6 (1.3 to 5.0) 4.5 (1.0 to 8.0)

Mother’s education: primary or less 38 (4) 2.5 (1.0 to 6.0) 2.8 (−0.2 to 5.7)

Secondary 297 (34) 2.1 (1.3 to 3.4) 16.8 (5.9 to 26.5)

Diploma 263 (30) 1.5 (0.9 to 2.4) 7.7 (−1.8 to 16.3)

Daily screen time: 2–3 h 532 (61) 1.0 (0.6 to 1.6) −0.3 (−21.7 to 17.3)

4 or more hours 128 (15) 1.2 (0.6 to 2.1) 1.6 (−5.2 to 7.9)

Stories in the past week: Never 10 (1) 5.3 (1.3 to 21.1) 1.7 (0.1 to 3.3)

Once or twice 82 (9) 1.4 (0.8 to 2.5) 2.6 (−2.1 to 7.0)

Many times 251 (29) 1.1 (0.7 to 1.6) 1.7 (−6.8 to 9.5)

No preschool 44 (5) 1.5 (0.7 to 3.1) 1.8 (−1.6 to 5.1)

*Adjusted for all other variables.
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