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Crack! The egg
started to open up!
Oh no! It's too early!!

The book “Earlybird - Te Manu Moata” by Burgess-Manning & Cooper (available in Te Reo and English from https://www.championfoundation.
co.nz/shop.html) uses a story to help families process their experience of a premature birth. Every preterm baby in New Zealand is given a
free copy during their stay in NICU supported by the Champion Foundation. Dr Lance O’Sullivan says the book is an “invaluable resource” for

Foreword

This position paper has been funded

by the Champion Foundation, based in
Otautahi Christchurch, New Zealand. The
Foundation is the fund-raising arm of the
Champion Centre. The Centre, established
over forty years ago, is a non-governmental
organisation and provides early intervention
services for pépe and tamariki (babies and
children) (0-6 years) who have special needs
or whose development is at risk. The Centre
is part-funded by the New Zealand Manat
Hauora/Ministry of Health, Te Tahiuhu o

te Matauranga/Ministry of Education and
Te Manattd Whakahiato Ora/Ministry of
Social Development, but is heavily reliant
on charitable donations to provide its

core services to children and their whanau
(families). One of the Centre’s programmes
provides monitoring and intervention for
infants and children born premature and their
caregivers. This position paper will draw on
this experienced clinical and professional
perspective to explore the science.

The Champion Centre service for children
born premature and their families

The Centre's monitoring, assessment and
intervention programme for children born
premature and their families is provided for
baby/parent dyads as soon as possible after
they leave NICU and continues until school



entry for children born either less than 32
weeks gestational age or for those with

other risks. The multi-disciplinary programme
supports, as a core element of the
programme, primary whanau relationships, as
well as monitoring developmental progress.
The programme is flexible and can meet

the needs of families who may need extra
support to establish responsive infant/parent
interactions from the earliest weeks. The
programme understands the bi-directional
nature of influence, including an awareness
of the child’s characteristics, as well as his or
her medical vulnerability and assesses the
extent to which this affects interaction within
the dyad. Support is provided regularly (up to
weekly) from referral and often includes help
to establish feeding and sleeping. Parents
meet other parents with premature babies

at the Centre. The service is provided by a
professional team who work together to offer
a fully integrated intervention. Psychologists
and social workers are core members of

the team, so that if needed, trauma and
dysregulation in the dyad can be addressed
from the start. Parental mental health can

be monitored, and the team has developed
links to the the local Mother and Baby Mental
Health Service and Under Fives Team of the
Child, Adolescent and Family Mental Health
Service. Further detail about the service has
been published (1). Based on the experience

of delivering services to premature children,
the Champion Centre has developed a
reading book for children to read with their
parents.

As a result of their academic and clinical
experience over the last 20 years, the
authors believe it would be of benefit to
provide, for professionals who work with
premature tamariki and their whanau
throughout the lifespan, a summary of the
up-to-date research evidence that guides
best practice for this vulnerable group. The
authors will connect the strands of research
data which help to understand the medical,
psychological, educational and social impacts
and consequences of prematurity. Research
suggests whilst many children born preterm
will do well, others will continue to struggle
throughout the lifespan.

To intervene successfully with this group of
children and adults, we need to understand

e what the data tells us,
e how it links together,

e what it means for intervention and
surveillance.

Endorsements from

our reviewers:

Professor Terrie Inder, Recently appointed
to the Chair of the Center of Neonatal
Research, Children’s Health of Orange County,
California. Until September 2022, Terrie Inder,
who is originally from Otautahi Christchurch,
was the Mary Ellen Avery Professor of
Pediatrics in the Field of Newborn Medicine
at Harvard Medical School, U.S.A.

"WOW - what a wonderful summary of so

much data put in the beautiful lens for a New
Zealand whanau-integrated perspective....
We need a neuroscience-driven approach to
improving brain recovery from injury - which
is more effective in the newborn brain than it
is at any other time of life, in addition to the
family-integrated programs, parent mental
health and the transition to home support.

Huge congratulations and well done!



Thank you on behalf of all the New Zealand
babies and families who will benefit from your
efforts”

Dr. Peter Mcllroy FRACP; Paediatrician
NMDHB

Chair - Te Pa Harakeke / Nurturing Care in
the First 1000 Days working Group (South
Island Child Health Alliance) The authors....
"have done an amazing job at presenting a
narrative that is well researched, and wide
ranging".

Professor Neil Marlow, Emeritus Professor
of Neonatology, University College
London, EGA Institute for Women’s Health,
Faculty of Population Health Sciences.
“This is a well-researched and presented
opinion piece examining services for the
premature newborn in New Zealand in the
context of the world literature. It is mandatory
reading for all professionals and health care
planners as it sets out the huge long term
benefits for families/whanau from well-
targeted intervention and service provision for
this neglected group.”

Dr. Carolyn Blackburn, Reader in
Interdisciplinary Practice and Research with
Families Birmingham City University, UK
“The number of children born prematurely
globally is 15 million (1 in every 10 live babies)
every year according to the World Health
Organisation which take an active interest

in this important area of child development
and family welfare. This important position
paper outlines the implications of this for

New Zealand in terms of prevalence (7.5%

of live births), policy and family support
practice. The emotional, practical and
psychological impact of premature birth for
parents and wider family members should

not be underestimated and this paper brings
that impact into sharp focus through a careful
synthesis of contemporary research, lived and
embodied experiences and recommendations
for everyone involved in children's lives.

The Champion Centre in New Zealand is
internationally recognised as delivering a

gold standard early intervention service for
children born prematurely in the context of
family life and realistic aspirations. During

my month-long research Fellowship with

them, | observed the most reflective
empathetic, respectful, strengths based and
interdisciplinary approach to supporting
children and families. This paper should be
read by everyone who supports children

born prematurely and the recommendations
for policy and practice acted upon with
urgency. With a rising number of children born
prematurely, with complications from pre-
term birth cited as the leading cause of death
among children under five years of age....
this is not an issue any government can afford
to ignore. | wholly endorse this paper and
recommend it to all child and family services,
policy makers and practitioners”.

The Infant Mental Health Association

of Aotearoa New Zealand - “A very
comprehensive report about prematurity.

It also highlights the need to invest in early
parent-infant relationships with our premature

pépi.”

Professor Barry Carpenter CBE, OBE,
D.Litt, PhD. Oxford Brookes University, UK.
"This is a beautifully-crafted report, drawing
together the current international discourse
on children born prematurely. With the
international insights of many years of
research and practice Alison Gray and Patricia
Champion map out the many challenges

in life faced by these children and their
families. They coherently and convincingly
argue that there is now a strong evidence-
base clearly illustrating that with timely and
purposeful interventions what might initially
have been bleak outcomes for these children,
can be transformed into hope and positive
opportunities....In the context of a supportive
family, and with sustained input from a range
of skilled practitioners, across the disciplines,
the lives of these children are open to a wide
range of possibilities.

However, to achieve these goals, a service
infrastructure needs to exist to fully implement
the research-informed, evidence-based
practice that has evolved over the last two
decades in particular. We now have a rich

and full understanding of the needs of this
new generation of children; now is the time

to grasp that hard-earned knowledge and
translate it meaningfully into practice that truly
meets need".



From Dr. Seuss's ‘Horton Hears a Who'
1954 by Random House.
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This research reinforces that pépi are our
precious taonga. We note the significance of
whanau as the korowai of our tamariki and

this study further reinforces the wrap around
supports that professionals can add to their kete
of knowledge and experience so that our pépi
have the best possible start in life.

Mo tatou, a, mo ka uri a muri ake nei
For us and our children after us

Arihia Bennett MNZM, CEO Te Rinanga o Ngai Tahu
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Executive
Ssummary

Around 4,503 (7.5% of live births) pepe/
babies ? are born preterm (earlier than

37 weeks gestational age) every year in
Aotearoa New Zealand (2). A premature end
to a pregnancy creates an acute emergency
for infants, parents, whanau and healthcare
staff. Over recent years, survival rates for
babies born early have improved significantly,
however the lifelong impacts of an early birth
have not improved (3). For many pépé/infants
born preterm, subtle difficulties with brain
processes may impede their progress through
childhood and into adulthood. Research
evidence clearly suggests that many babies,
children and adults who were born early,
have challenges which may require varied
support services as they proceed through

life. The tamariki/children most at risk are
those infants born earliest, especially under
32 weeks gestational age, and infants from
whanau/families who, in addition to a preterm
infant, have other social, health and economic
difficulties.

Currently in Aotearoa New Zealand, there is

a disparity in services available to babies and
children born premature. Neonatal Intensive
Care Units services are often over-worked and
under-funded to provide the early emotional
and relationship-based care to babies and
parents which will give families the best
possible start. After babies leave hospital,
follow-up services across Aotearoa New
Zealand are inconsistent. Longer term, early
childhood educators, teachers, social workers,
psychologists and other practitioners are often
not familiar with the challenges for children
born preterm. Kaupapa Maori services are not
widely availble. Agency responses are often
siloed and unconnected.

Research shows that with sensitive parenting
and where needed, informed professional
supports, many tamariki/children born
preterm can develop well, and in the long
run have no more difficulties than their full-
term peers. Clear evidence suggests that
supporting positive infant-parent relationships
is crucial and intervening as early as possible
will do most to promote long-term positive
outcomes. Kaupapa Maori services can be
holistic and involve and support the wider
whanau. Greater access to holistic services

2 Te Reo Maori (Maori language) is an offical language of Aotearoa New Zealand. We have used to following translations interchangeably

through the text. Pépé/ babies; tamariki/children; whanau/families. Kaupapa Maori services refer to those services where Maori langauge

and culture underpins the nature of the service. The NZ government has obligations under Te Tiriti o Waitangi (Treaty of Waitangi) to ensure

reciprocity, active protection, partnership, equity, and equal treatment for all peoples in Aotearoa New Zealand.
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needs to more widely available to Maori and
all whanau/families of children born preterm.
The cost of acting early and preventatively can
lower the overall cost of services for children
born preterm and their families throughout
the life span. To improve services for children,
professionals from education, social services
and health and their funders, need to all
become familiar with the issues of prematurity
and collaborate to develop interventions,
which support children’s ongoing positive
relationships and developmental progress.
Health care obligations under Te Tiriti o
Waitangi must also be applied, including
Tino rangatiratanga; equitable outcomes for
all; active protection; kaupapa Maori services
should be available where possible and all
services should be provided in a culturally-
appropriate way, Maori must be co-designers
of services in Aotearoa New Zealand.

The aims of this paper

* This paper advocates for increased
funding to provide better and more
consistent intervention services for
children and adults born premature,
especially those which address the
challenges early and preventatively.

* This paper will provide information
about prematurity for professionals
and practitioners by bringing together
the diverse evidence from medicine,
psychology, education and social
science research, in order to guide best
practice and intervention. This paper
will be made available at no cost on
the Champion Centre website. Whilst
not specifically written for parents, we
acknowledge that some parents may
access it in order to read more widely.
Leaflets about prematurity, specifically
written for parents, are also available on
the Champion Centre website.

Connecting the brain to the rest of the body -
Centre on the Developing Child Report

“Implications: Policies and programs that reduce stress, prevent toxic exposures,
and provide support for pregnant mothers and families with infants and toddlers
will result in better health outcomes across the lifespan and save billions in health
care costs. Taken another way, if we delay early investments until later in the
preschool period, we will miss a critical opportunity to build a stronger foundation
for a healthier and more productive adult population.”

From: National Scientific Council on the Developing Child (2020). Connecting the Brain to the Rest of the Body: Early Childhood Development

and Lifelong Health Are Deeply Intertwined Working Paper No. 15
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Introduction

Maui, our first baby born premature

To tangata whenua, the first people of
Aotearoa New Zealand, Maui was a daring
demigod. His early days, weeks and years
were a tale of amazing survival. One of the
many stories about Maui tells that when his
mother, Taranga was pregnant, her labour
began too early.

When her tiny pépé was born premature, she
was very frightened and cast him into the sea,
wrapped in her hair (see cover illustration).

He drifted, tangled in seaweed and carried
by sea creatures, until he reached the shore.
He was found, barely alive, on the beach

by a tohunga, a special man. The tohunga
wrapped the pépé in a feather cloak and hung
him in the rafters above the warmth of the
fire. He loved and cared for Maui, teaching
him about the ways of the fish, the birds and
of people. When he was older, Maui returned
home to Taranga, and his older brothers. His
mother was overwhelmed to find him alive,
and she welcomed him home and called him
Maui-tikitiki-a-Taranga, Maui-formed-in-the-
topknot-of-Taranga. The old stories tell us
that Maui grew up to have great powers, but
also that he was a trickster and a maker of

mischief. Out fishing with his brothers, it was
Maui, who with his fishing hook pulled up the
North Island, Te lka a Maui, from the ocean
and his waka became the South Island, Te
Waka a Maui.®

For present day parents® of babies born
premature, they will understand Taranga’s
fear. They may still be amazed by their infants'’
feats of survival. They may also notice their
children’s tendency towards mischief. This
paper aims first to explore and interpret
accessibly, the issues of risk and resilience for
children and tamariki born premature today
in Aotearoa New Zealand; next the evidence
for intervention will be reviewed; and finally,
recommendations for best practice in this
country will be summarised.

As far as we know, there has been no recent
review of the wide range of interdisciplinary
evidence concerning prematurity and the
implications for practice.

3 We acknowledge our former Champion Centre Kaiwhakapuawai, Huia Matariki Bracken for pointing out the relevance of this story. The text
above is summarised from an adaptation by Wiremu Grace on www.careers.govt.nz. 4 We use the term ‘parent’ in this paper to include any

primary caregiver of an infant or child, including mother, father, and foster/adoptive parents.



A typical pregnancy lasts 40 weeks. Premature
birth is defined as a birth which occurs before
37 weeks' gestation. Latest New Zealand
Manatt Hauora/Ministry of Health reports
from 2018, show that a total of 7.5% of all
infants were born preterm in New Zealand
(4,414 babies) (2). Around 0.5% percent of
babies were born at a gestational age of

less than 28 weeks and 0.8% of babies were
born at 28-32 weeks’ gestation and 6.2% of
babies were born at 32-36 weeks' gestation.
Most infants born preterm were also born at
a low birthweight (defined as less than 25009
by the World Health Organisation (4)). Low
birthweight is also a risk factor for ongoing
challenges.

The 2018 Manata Hauora/Ministry of Health
report states that there has been little
change in the percentage of babies born
preterm since 2008, although overall births

in New Zealand have decreased over the

last decade. The cost of health care services
for infants born preterm is higher than their
full-term peers and as gestational age at birth
decreases, so health care costs increase (5).

Definition of preterm
birth:

Babies born alive before 37 weeks
of pregnancy are completed. Sub-
categories of preterm birth, based
on weeks of gestational age:

Extremely preterm (less than 28
weeks)

Very preterm (28 to less than 32
weeks)

Moderate to late preterm (32 to less
than 37 weeks)

From Preterm Birth - World Health
Organisation 2018

Babies born preterm are more likely to be
born to women over 40 or under 20 years

of age, to Maori, Indian and Pasifika women
and to women experiencing social and
economic deprivation. Twin and multiple

birth pregnancies are less likely to reach full
term. Maternal stress also increases the risk of
prematurity (as a result of the effects of stress
on the body’s neuroendocrine and immune
systems (6-9). Rates of preterm delivery vary
across New Zealand; in 2017 the highest rates
of prematurity in New Zealand were in the
South Island’s West Coast DHB (2.3%), Mid
Central (9.4%) and Tairawhiti DHB (9.2%) on
the North Island.



Evidence from
developmental

science

There is extensive research in the field of
prematurity which examines the development
of children and adults born premature.

These studies come essentially to a similar
conclusion, which is that

e children born premature (i.e. birth less
than 37 weeks' gestation) are at risk of
poorer outcomes

e the earlier in gestation an infant is
born, the greater the risk of long-term
challenges. Having said this, other
factors occurring during the pregnancy
for mother and/or baby can increase the
risks for a baby born later in gestation
(such as intra-uterine growth restriction,
maternal sepsis, low liquor volumes).

Evidence suggests the long-term risks for
children born premature include poorer

physical health, atypical neurological and
psychological development and adverse
family/whanau dynamics and functioning.

New Zealand research teams, especially in
Otautahi Christchurch and Tamaki Makaurau
Auckland, have contributed internationally
to the understanding of the effects of
prematurity.

The goal of this paper is to determine
the most appropriate and practical
strategies for intervention for
children born premature across a
broad range of contexts. It is beyond
the scope of this paper to review
fully the wide range of international
research results published.
Therefore, in discussing the science
underpinning our understanding
of prematurity, we have chosen to
cite studies which have particular
relevance to intervention strategies;
where possible, we have highlighted
Australasian research.

Prematurity tends naturally to be associated
with infancy and is thought by many, to need
considering only when children are very
young. However, there is now overwhelming
evidence that this is not the case (10). The
consequences of an early birth inarguably



continue into adulthood for around two
thirds of individuals born earlier than 32
weeks gestational age (11). Darlow and
colleagues (12) in an Otautahi Christchurch
follow-up study of children born both very
early and at very low birthweight in 1986
reported that as young adults (age 22-23
years), study participants were more often
welfare dependant, had lower rates of tertiary
education, had fewer friends and had more
breathing difficulties than a comparison group
of young adults born the same year. Further
research has also suggested that adults

born very preterm have other psychological
challenges which include - tending to be risk-
averse, less likely to be in a relationship and
less likely to have children (11), have poorer
attention skills (13-15), poorer cognition at 19
years (16), more mental health difficulties in
adulthood (14, 17) and lower 1Q (18). Higher
rates of physical health problems have also
been identified including - poorer brain
myelination (19), premature ageing (20), brain
differences (21), increased risk of chronic renal
disease, hypertension and heart disease (22),
respiratory problems and reduced insulin
sensitivity (23), and endocrine/metabolic
disease (24).

¢ higher rates of welfare dependency
e lower rates of tertiary education

o fewer relationships

¢ fewer become parents

e poorer attention skills

e poorer cognitive skills/lower 1Q

e poorer mental health

e poorer brain myelination & premature ageing

e poorer physical health, including cardiac and

breathing difficulties

Perez and colleagues (25) interviewed adults
who were born early and reported that eighty
five percent of the individuals interviewed felt
that their prematurity was still significant to
them as adults and was not well understood
by the professionals with whom they had
contact as adults. Spiegler and colleagues
(11) propose that prematurity may best be
seen as a ‘chronic condition’, with a need

for long-term follow up and awareness by
professionals. Nevertheless, it is important

to note that Spiegler and colleagues found
that many adults who were born very early,
are nevertheless performing well. Indeed, a
Canadian survey also found that when asked,
parents reported their preterm children

were mostly well and healthy. Parents felt
that paediatric tests and assessments failed
to acknowledge the joy and wonder their
preterm children brought to their family. This
is valuable information, but it is also important
to understand that there will nevertheless be
challenges for some families and professionals
need to listen carefully to parents’ holistic
view of the child.”

Examination of the early indicators
that point children towards better

or poorer long-term outcomes

is required to plan for effective
interventions. Addressing these risks
early, may avert the high cost to the
individual and to the state, for those
born premature who do less well.

5 https://www.cpbf-fopc.org/post/parent-defined-outcomes-of-prematurity-exploring-the-results-of-the-second-phase-of-the-parent-voice.



29 days

20 weeks
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At birth, infants born preterm are medically
and physically very fragile. They will usually be
admitted immediately to a hospital’s Neonatal
Intensive Care Unit (NICU) and may stay for
several months. Survival rates for infants

born premature have improved dramatically
over recent years (3). Nevertheless in 2018,
approximately 82% of foetal deaths and 63%
of infant deaths registered, were preterm

(less than 37 weeks' gestation), the majority
of which were extremely preterm (less than

28 weeks' gestation); in total there were
nearly 500 deaths in preterm babies under

12 months old in New Zealand in 2018 (26).
The risks are greatest for those infants born

at the lowest gestational ages. During their
stay in NICU, babies born preterm are at risk
of developing very serious and sometimes
multiple medical problems including anaemia,
breathing difficulties, infections or sepsis and
intraventricular haemorrhage®.

52 days & z 59 days

6 months

Teenager

A common story

Nicholas* was born in New Zealand
by emergency caesarean section at
25 weeks weighing 475 grams. His
parents report that in his first month
of life he had chest compressions,
collapsed lungs, 6 different
ventilators, oscillators, hundreds of
suctions from the lungs, heel sticks,
excreting faeces from the stomach,
8 cm cut from the bowel, 30 blood
transfusions, 4 kidney failures, a
spinal tap. (fName changed. Data
supplied by his family.)

6 Further information is available at https://www.marchofdimes.org/complications/premature-babies.aspx



These early weeks in a Neonatal Intensive
Care Unit can be highly stressful for the infant.
(Parent and staff stressors are discussed later).
The NICU environment is busy and noisy;
multiple and changing caregivers are involved
with infants. Babies in NICU have been found
to experience frequent ‘complex, multi-
sensory and painful stimuli’ up to 70 times a
day (27) whilst for some- or even much of the
time, babies are deprived of the supportive
presence of a parent (28). Indeed, some
researchers now refer to the NICU period as
being one of toxic stress’ (29). As Als (30)
points out, the womb is the biologically-
intended environment for the foetus for

nine months of development, rather than an
incubator. Importantly the NICU period often
coincides with a stage of considerable brain
and organ growth, as well as developmental
changes for the baby. Medical science is as
yet unable to recreate the ideal conditions
for foetal growth outside the womb and

this, together with stressors experienced in
NICU, can have a negative impact on brain
development for babies.

Science is developing an increasingly complex
understanding of early infant behaviour. There
is evidence that early stress may permanently
alter brain structure and function (31-33).

The implications of very early environments
and relationships are now considered key
building blocks for later development

(34); being born premature, adds further
complexity to an already complicated
picture. From an evolutionary point of view,
an infant born full-term is ready to receive
caregiving behaviours which support and
manage his or her brain and body arousal.
This helps with regulation and soothability.
For full-term infants, positive caregiving
supports the infant’s hormonal balance

of cortisol and oxytocin. For a baby born
preterm, this hormonal balance is disrupted
and the endocrine system is immature (35).
This has the effect that during the early

weeks and months, the brain of a baby born
preterm is not mature enough to receive

or use the soothing behaviours in which

a parent naturally begins to engage with
their newborn. As a result, the brain of the
infant born preterm has an increased risk of
difficulty with self-regulation (36). At this very
early stage, the close association between
the child’s body and the brain are seen most
clearly.

Self—regulqtion and
executive function
skills

Self-regulation refers to the
individual’s ability to maintain a
steady and balanced emotional,
physiological or attentional state.

In babies, challenges with self-
regulation may lead to sleeping,
feeding and interactional difficulties.
As the infant brain develops,
self-regulatory abilities are at

the core of developing executive
function skills. These underlie the
individual’s ability to control and
regulate impulses, work towards a
goal, maintain focus and attention
and operate working memory. The
building blocks of these skills are
laid both before birth and during
the first few years of life, within the
co-regulatory behaviours of first
relationships. The parenting context
of this development will be explored
later. Good self-regulation and then
executive function skills are crucial
to positive long-term outcomes.
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Challenges with regulation can negatively
affect feeding, sleeping, emotional states and
interactions (36, 37). High rates of difficulties
in the infant’s ability to process sensory stimuli
have been identified and these difficulties are
associated with later behavioural challenges
(38). (As will be explored later in the parenting
section, each baby’s responses occur in the
context of parent/child interaction, and this
very much influences the degree of difficulty
that an infant will experience).

If we attend only to the early medical fragility
of premature infants, then we may fail to
address their psychological fragility.

On leaving the neonatal intensive care unit,
plans are made by professionals and families
about the need for further monitoring of the
baby’s health and development. Most babies
will be seen again by their neonatologist and
medical health problems will continue to be
monitored and attended to by health care
staff once babies are home. On discharge
from NICU, it can be difficult to determine
what the developmental challenges might be
for babies born preterm. According to Msall
and colleagues (39) around 50% of children
born before 28 weeks have special health
care needs and around 20% have major
developmental disorders. Particular care and
attention at follow-up may be afforded to
those babies born earliest. However, even
those children born only moderately or late
preterm i.e. those children born 32-36 weeks
are at some continued risk, compared to
full-term children (40, 41). The Australian &
New Zealand Neonatal Network (ANZNN)
has published follow-up data from 2019 for
nearly 5,000 babies born earlier than 28
weeks gestational age or less then 1,000g
birthweight in Australia and New Zealand

(42). The data indicated that around 15%
of these infants had moderate to severe
developmental difficulties by age 2-3 years.
This was defined by the ANZNN as children
having been found on assessment to have
moderate to severe cerebral palsy, hearing
impairment requiring amplification, visual
impairment, moderate to severe language,
cognitive or motor delay. Infants who are

at risk of developing serious disabilities can
often be identified before they have been
discharged home from NICU. These children
will usually be referred for developmental
follow-up and early intervention. A clearer
picture of the child’s difficulties will become
more evident over the first few years. At
school in New Zealand, most children

with significant disabilities will qualify for
individualised extra support through the
Ministry of Education.

However, many infants born preterm appear
well on discharge home from NICU. The
medical and developmental consequences

of a premature birth may only become
apparent over time. Strong evidence suggests
that even though appearing well in early
infancy, the brains of infants born preterm are
different from those of their full-term peers.
Furthermore, these neurological differences
can have long-term effects on the individual
and whilst not severely disabling, may still
have a significant negative impact throughout
childhood and into adulthood. These children
will need careful follow-up and as we shall
explore later, may benefit from preventative
early intervention. These risks increase the
earlier children are born.

Evidence suggests that whilst survival rates for
extremely preterm babies improved in the last
two decades, rates of neurological impairments
at age 11 years have remained stable (43, 44).
Preterm children are nearly three times more
likely to need special education (45).



As babies grow into toddlers and pre-
schoolers, evidence suggests that there is
still a linear relationship between gestational
age at birth and later outcomes. Research
has found that in their preschool years
children born preterm score less well

than their full-term peers on a number of
different measures, including cognition (46,
47), social competence (47, 48), language
and communication skills (49) and motor
coordination (50). The risk of poor general
health, hospital admissions and illness

also rises with increasing prematurity (51).
However, children born at later gestational
ages (i.e. between 32 and around 37 to 38
weeks gestational age) may be regarded as
low risk but cannot necessarily be assumed to
be no risk (52, 53).

In considering developmental progress at
this stage, it is important to note that the
skills children learn are all developmentally
interrelated. During this sensorimotor

period (0-2 years), the infant’s motor

system, for example, underlies all important
developmental opportunities for engagement
with social partners and objects, from

which cognition and language, and social
understanding develops. Poorer fine motor
skills in babies born preterm at corrected
age 6 months were found to be associated
with poorer assessed communication skills
at 12 months, showing the cascading

effects of delays in one area on other

areas of development (54). So, what may
look like a child at 12 months of age with
delayed communication skills, may on
deeper investigation reveal other underlying
challenges which also need to be addressed.

The dysregulation of feeding, sleeping and
emotional states observed in infancy, changes
in nature as children grow. Sensory, emotional
and behavioural dysregulation continues

in new ways to impact many toddlers and
pre-schoolers who were born premature.

Sleep difficulties have been found to be more
common in children born premature even

up to 11 years of age (55). A Christchurch
longitudinal study found that emotional or
behavioural adjustment problems were shown
by 37% of extremely preterm children and
13% of very preterm children compared to
11% of full-term comparison children (46).

Early self-regulatory difficulties, when
assessed at 20 months were shown to predict
increased risk for later attentional and
academic problems assessed at 8 years (56).

In recent years, researchers have proposed
a link between early dysregulation and
learning delays in children born premature
with challenges in executive function skills
(57, 58). Executive functioning refers to the
mental processes that enable the regulation
of emotions, as well as planning, the ability
to focus attention, remember instructions,
and juggle multiple tasks successfully’. The
maturation of the brain’s prefrontal cortex

is crucial to the development of executive
function skills. These areas are the last to
develop and therefore may be most readily
affected by a preterm delivery. Executive
function and self-regulation skills depend
on three types of brain function: working
memory, mental flexibility, and self-control
which are highly interrelated, and successful
demonstration of executive function skills
requires them to operate in coordination
with each other (59). Researchers propose
that an early birth and the early weeks
spent outside of the uterus impacts the
development of these skills. The development
of skills in paying attention and applying
focus seem to be highly associated with
executive functioning. Attentional deficits
and hyperactivity are widely reported to

be another area of significant difficulty

for children born early and may well
underlie problems reported in other areas
of functioning (60). If children cannot pay
attention, remember instructions or regulate
their emotional states adequately, it is likely
that children's performance on standardised

7 An excellent introduction to the concept of Executive Functioning can be found on this Harvard University website

https://developingchild.harvard.edu/resourcetag/executive-function/



Prematurity in New Zealand | The Champion Centre Tamariki Toiora

tests of skills including cognition, language

and motor skills may well be impacted.
Indeed, executive functioning is regarded as
a crucial driver for a range of later challenges,
including language, cognition and pro-
social behaviour. Schnider and colleagues
(58) suggest that difficulties with executive
function skills partly explain the higher

rates of behavioural challenges reported

in children born early. Difficulties with
executive functioning will impair children’s
learning in school or at home and negatively
affect their behaviour. The fundamental
importance of good self-regulation skills

and their association with long-term positive
outcomes for children is supported by data
from the Dunedin Multidisciplinary Health
and Development Study (61). In children
born preterm, if self-regulation skills are
impaired, then many aspects of their future
development; their learning; their functioning
in society, relationships, mental health and so
on, may be at risk. The crucial importance of
good executive function skill development in
minimizing intergenerational disadvantage

is further supported by a Koi Ta: The Centre
for Informed Futures evidence briefing (2021)
(62).

Throughout early childhood, self-regulation
skills are developing, determined in part by
the infant brain, but are influenced for better
or worse by caregiving relationships (63, 64).

As children born premature grow towards
later childhood and adolescence, evidence
suggests a continuity in the challenges facing
them at school age. These, in turn, lead
eventually to the difficulties that adults face,
described above. Ongoing difficulties in the
school years are reported for: -

® academic achievement (65, 66)

e fine motor skills (67)

¢ school readiness (68)

mathematics (69)

inattention (70, 71)

* executive function problems (58, 70)
multiple domains (46, 72, 73).

Twilhaar and colleagues highlight the
importance of cognitive difficulties,

which for children born very or extremely
preterm may affect as many as 70%. These
cognitive challenges may have far-reaching
consequences for an individual’s life chances,
academic and socioeconomic success (45).
Authors have also reported that difficulties
tend to persist (74, 75) and suggest that
therefore early assessments can be helpful
identifying children at risk. Wolke, Johnson
and Mendonca (76) note that for preterm
children,

“Substantial deficits in achievement are still
evident at the end of compulsory schooling”.

A number of studies have also identified
increased risks in a range of social and
emotional difficulties for children born
preterm including

¢ friendship difficulties (77)

* behavioural and emotional problems
(78-80),

e anxiety disorders (81),

* poorer self-concept (82)

* poorer quality of life (83).

e bullying (84)

A recent review (85) describes a preterm
‘behavioural phenotype’, suggesting children
born preterm may frequently present with
characteristics of ADHD, autism spectrum
disorder and anxiety. The authors suggest that
if these symptoms are better understood and
are recognised early, then interventions can



be targeted more successfully. Bullying has
been increasingly recognised as a problem
for children born preterm. Research suggests
that preterm children are more than three
times as likely to report bullying in school
than their full-term peers (84, 86). This has
been reported by research teams in the
USA, Norway, Canada, Germany and the UK
(84). The social, emotional, and executive
functioning challenges for children born
preterm may well make managing peer
relationships more difficult. Furthermore,
children born preterm often grow up to

be smaller and lighter than their peers (12,
87). This may be another factor leading to
increased targeting by bullies. Bullying,
especially chronic bullying, was found to
predict high rates of emotional problems,
including anxiety and depression in preterm
adolescents (84).

Development in infancy and early childhood
provides the building blocks for continuing
progress in learning throughout the school
years.

Alongside the development of babies and
children, parents too are growing into their
roles as parents of a child or children born
premature. As seen above, even before

the premature birth or even conception
occurs, epidemiological data (2) suggests
that pregnant women who experience a
range of challenges, including stress and
social deprivation, are more likely to have

a premature birth. Substance use and early
teenage pregnancy are also risk factors.

The higher rate of twin or other multiple
pregnancies which do not progress to full
term also increases the risk of possible loss
of a foetus for some women during the
pregnancy. For some parents, a premature
birth may come after difficulty conceiving and
sometimes lengthy and arduous treatment for
fertility problems. This suggests that before

the birth, there is a greater likelihood that the
mothers of premature babies may be more
vulnerable.

The early delivery of an infant may engender
fear and sometimes trauma in parents.

Many parents will be unprepared and may
well be unfamiliar with the appearance of a
preterm infant. The NICU environment, its
people, its language, its technology can be
overwhelming and anxiety provoking.

In the first few months, parents have to
manage both the worry of having a baby whom
they may have thought would not survive,
followed closely by the challenge of trying to
engage with a new baby in an environment
which they may find alien.

As we have seen, the baby born preterm
may well be ‘hard to reach’ both physically
and psychologically. The brains of babies
born preterm, unlike full-term infants, are not
ready to respond to the soothing behaviours
which parents typically use to engage with
their full-term newborns. This may undermine
from the outset the positive development

of a ‘sensitive or attuned’ relationship — that
is a relationship in which both partners are
responsive to each other (see box page 22).
For parents, learning how to use ‘preterm
appropriate’ soothing and care takes time. In
addition, parents bring with them their own
capabilities, mental well-being, attitudes,
cultural norms and belief systems which will
have varying impacts on their relationship
with their infant (88). For some parents,
working alongside experienced and efficient
health care professionals on NICU may feel
disempowering. Though not an issue specific
to premature infants, the current phenomenon
of pervasive cell phone use is another barrier
to developing responsive dyadic interactions
(89, 90).

In general, parents of premature infants as

a group have a greater risk of coming into
parenthood with health, social, psychological
and economic vulnerabilities.
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Woodward and colleagues (91) examined
experiences of Otautahi Christchurch
mothers with babies born preterm in NICU.
They reported that mothers found the most
stressful aspect of having a baby in NICU was
losing their maternal role, followed closely
by worries about being separated from their
infants and not being able to protect them.
The authors note that pregnancy is a time
of growing attachment between baby and
parent, and this is cut short by a preterm
delivery resulting often in shock, grief and
worry.

Women may be at work one day and go into
premature labour the next, with little time to
prepare for the new role.

Emma* says...I really wanted to
put her back in my tummy and

she looked so small and T felt really
guilty. I felt like I hadn’t done what
I was supposed to do as a mum.

I hadn’t kept her safe in there. It
hadn’t been a good place to grow in
there, because she obviously had to
come out. (* Name changed)

Studies have shown that mothers and fathers
of babies in NICU report high rates of clinical
symptoms of depression and anxiety (15,
92-94). Young parents were found to be
particularly at risk of stress in NICU (95)

Research has found that the children of
mothers who have mental health problems
during the early postnatal period, are more
likely to have emotional and behavioural

problems during childhood (15, 96).

Contrary to expectations, mothers have

not been found to be more stressed if their
babies were especially sick or small, but rather
parents tended to be more stressed, if their
baby was unsettled and dysregulated (91)

Dysregulation might make infants more
difficult for mothers to engage with.

Thus, healthy relationships are the result of
complex bio-psychosocial interactions and
early hospitalisation may disrupt optimal
development of the relationship process.

As noted above, parents living in adverse
social and economic circumstances are more
likely to have a baby born early, but they are
also more likely to find the NICU experience
stressful as well (97). There may be economic
barriers to travelling and staying with their
baby or caring for older children; educational
or language difficulties in understanding

the process or relating to staff. For parents
from New Zealand's rural areas, the stress

of managing a baby a long way from home
will be an additional burden. As seen above,
parents on the South Island’s West Coast
and the North Island’s MidCentral district
and the Tairawhiti coast are most likely to
have premature babies, all areas with high
numbers of remote and rural communities.
Mothers who are Maori are most likely of all
ethnic groups to have babies born premature.
Inequities in healthcare for Maori are well-
documented (98). Racism and discrimination
are reported across health care settings in
New Zealand and maternity services will not
be exempt (99). & Whanau Maori are also
more likely to experience social and economic

hardship.

8 Recenttly published guidance on anti-racism from Manati Hauora/ Ministry of Health can be found at- https://www.health.govt.nz/publication/position-statement-

and-working-definitions-racism-and-anti-racism-health-system-aotearoa-new-zealand
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DOU ble jeOpCI rdy positive changes in brain structure and growth

which was found using magnetic resonance

A combination of stresses for vulnerable
parents may begin a process of an
increasingly downward spiral for families from
the most at-risk sectors of the community.

Research showing the clear association
between an increased number of adverse
childhood events (ACEs) and poor health,
education and social outcomes is well-
documented (100).

Some babies who are born premature will
therefore be exposed to a ‘double jeopardy’
of insult to their brains from their early

birth, as well as adverse influences from the
family/whanau environment in which they
are growing up (16, 79, 101). For babies,
who are both very premature and are also
discharged from NICU into disadvantaged
family/whanau environments, the risks are
very significant. There is some evidence that
a preterm birth can put infants at greater
risk of non-accidental injury (102). Certainly,
children with disabilities have been shown

to be at higher risk of non-accidental injury
(103). Furthermore, having a child who has

a disability or who is preterm will further
compound the economic hardship facing
the family/whanau (104). Socio-economic
risks tend to cluster, and the effects of social
adversity are often multi-faceted. Mainstream
studies have found parenting difficulties to
be associated with social disadvantage (105).
The transition home from the specialised
and high-tech neonatal intensive care unit
environment, where intervention and advice is
provided 24 hours a day, can be difficult.

A number of studies have examined the
relationship between prematurity and
parenting. Recently, Treyvaud and colleagues
(106) have suggested that sensitive (see box)
parenting in toddlerhood is associated with




imaging scans at age 7 years. Sensitive,
attuned parenting has been found by a
number of studies to be related to preschool
children who were born premature, having
more secure attachments, more self-control,
fewer behaviour problems, better language
and cognitive development (76, 107-109).
On the other hand, other studies have found
that children who were born very premature
were negatively affected by parenting which
was insensitive (110). We acknowledge that
principles of sensitive parenting are derived
from attachment theory which has largely
been developed by western researchers
from societies where nuclear families are the
norm. There is little equivalent research from
collectivist societies, where child care maybe
more communally organised. In this light,
knowledge is lacking around what may be
best for infants/pépé from Maori and Pasifika
families, and also for the children of migrants
to Aotearoa New Zealand.

On a positive note, Wolke and colleagues
reported that mothers of children who were
very preterm were as likely to parent as
sensitively as mothers of full-term infants;
nevertheless, babies born preterm who were

dysregulated or delayed were found to be
more likely to have poorer attachments with
parents (111). A third of children born very
preterm showed these poorer attachment
patterns despite sensitive parenting.

Wolke and colleagues suggest premature
infants are prone to a cluster of social
relationship problems, neurodevelopmental in
nature, which put them at long-term risk.

This suggests that the effects of prematurity
may be bi-directional; that is babies

born preterm may have developmental
challenges which negatively influence the
style of parenting they receive. Parents

may develop an adaptive response to the
infant's interactions, which could in fact be
maladaptive (106). It appears that premature
body and brain systems can lead to infants
being dysregulated and difficult to engage,
which particularly when combined with
stressed or dysregulated parenting, may lead
to long-term challenges for children and their
families.

The contributions of both baby and

parent need to be considered and a dyadic
understanding of the parent/baby context is
key. Sensitive and responsive interactions from
parents give infants the best possible chance of
more positive long-term outcomes.



So what does the science mean?

During the course of pregnancy, the growth of the baby in the womb is influenced
positively or negatively by a range of factors. These processes set the infant within
each family or whanau context on a unique developmental track. A premature birth,
rather than a full-term birth, appears to more often negatively prime the infant. The
neonate begins life with a mismatch between the environment he or she needs (i.e. a
uterine environment) and the environment he or she receives in the external world.
This external environment does not provide the infant with the ideal conditions

for continued organ and brain growth. It also challenges the baby’s ability to cope
with arousal and accept soothing from caregivers. The long-term consequence of
this has effects for those born premature, their parents and the dyadic relationship
between them. For the individual born preterm, the effects can be lifelong and may
affect their health and mental health, learning and relationships; for parents, there
may be effects on mental health, with developing a confident parental role and on
whanau income. Research suggests that sensitive, responsive parenting is associated
with positive outcomes for children. Resilience is built on positive early relational
experiences. Sensitive early relationships can provide an adaptive organising
framework for the way children grow up experiencing the world. On the other hand,
family dysfunction and additional adverse childhood events, especially trauma, will
negatively affect the life course for children born premature. Relationships, where
infants are dysregulated and parents are insensitive or unresponsive, put children at
significant risk.

The implications of the New Zealand and international evidence have not been
widely and consistently applied to practice and policy and funding decisions in this
country.




Theory to practice:

Intervention

for babies and
children born
premature and
their caregivers.

Around the world, intervention programmes
have sought to mitigate the impact of
prematurity on children. These programmes
address the needs of children and/or their
families at varying developmental stages.
Guralnick (112-114), a leader in this field of
research, promotes the case for intervening
early.

Guralnick suggests that early childhood
provides a ‘unique window of opportunity to
alter children’s developmental trajectories,
with the potential to generate long-term
benefits in many aspects of an individual’s
quality of life”, (114).

This aligns very well with the First Thousand
Days programme of Te Hiringa Hauora, New
Zealand’s Health Promotion Agencyg. The
programme focuses on the importance of
early relationships and infant wellbeing. Many
intervention programmes for individuals born
premature have been trialled with babies and
young children.

9 https://www.hpa.org.nz/programme/first-1-000-days

10 https://nidcap.org/en/about-us/nfi/mission/

NICU services —
philosophy, practice
and resources

Many neonatal intensive care units (NICU),
both in New Zealand and overseas, are
considering ways to engage families in the
care of their newborns, support parent-
infant bonding, support parent and infant
mental health and implement strategies

to reduce adverse sensory stimulation for
babies. Models of family-centred care and
‘developmental supportive care’ have been
proposed widely (28, 115). The Newborn
Individualised Developmental Care and
Assessment Program (NIDCAP) was at the
forefront of changes in the 1970s '°. Als and
colleagues (116) showed multiple improved
outcomes for neonates cared for under the
NIDCAP system including shorter NICU stays,
improved feeding, weight gain and longer-
term development. Family-centred care
seeks to actively involve the participation of
parents in the infant's care. ‘Developmental’
or sometimes ‘Neurodevelopmental’ care



(for example the Developmental Supportive
Care model proposed by Altimier (117))
focuses NICU care on the developmental
needs of the infant, trying to minimise

toxic stress by, for example, the clustering

of care activities to reduce the adverse
effects of handling experienced by babies
and increasing the number of positive

touch experiences. The model also seeks

to support all sensory systems of the baby,
by considering the handling of the baby,

as well as positioning, protecting skin and
safeguarding sleep and so on. This approach
also involves whanau in helping to buffer
against stress responses in the baby, by
using skin-to-skin care for example. There is
therefore significant overlap in family-centred
care and developmental care.

Studies have noted that implementing hospital
practices known to improve outcomes for
infants and parents in NICU is complex and
uptake of new methods by staff can be variable
(118, 119).

On the South Island, services in Christchurch
and Dunedin are actively working to
introduce Family Integrated Care'". The
model is a ‘whole system’ approach to NICU
care, designed to engage whanau in real
partnership with the team and empower
parents to feel confident and comfortable in
the care of their infant. However, adopting
new approaches in existing systems can be
challenging (120). In Auckland, a 2018 survey
reported that NICU parents continued to feel
disempowered during their infant’s NICU
stay and progress was still needed in the
implementation of family-centred care (121).
The New Zealand Manatd Hauora/Ministry of
Health commissioned Malatest International
to review neonatal care (122). Their report
concludes that “all levels of NICU consistently
operated at above resourced capacity in the
2012-2017 time period” (page 5) and notes
that a high proportion of the workforce felt

11 http://familyintegratedcare.com/about-ficare/

they were overworked. Fourteen percent of
staff questioned stated that the development
of family integrated care was a priority for the
sector and 12% of staff surveyed believed
that developmental care was a priority (page
65). It is possible that when staff are rushed
and over-worked, aspects of care including
support for infant sensory systems or talking
to families may be compromised.

Nurse behaviour was observed in a New
Zealand NICU and data suggested that
nurses engaged in less vocal soothing with
infants during painful procedures than during
routine nappy changes (123). The research
team suggest that maintaining sensitive
interactions with the baby during a painful
procedure is difficult when the nurse may be
already stressed. Funding for professionals
with expertise in parent and infant well-
being and relationships is often lacking in
New Zealand NICU services. In Auckland,
researchers, Penny and colleagues found
that when a psychiatric consult team was
available to mothers of infants in NICU,

69% of mothers were referred to the team
with 29% of mothers requiring continued
follow-up after discharge (124). These
studies suggest high levels of stress amongst
NICU parents and NICU staff and indicate

a need for greater support. Best practice
guidelines suggest ‘mental health specialists
should also be an integral component of the
transdisciplinary team’ in NICU services (124).
Their absence suggests that supporting early
dyadic relationships may not be prioritised in
budgeting for New Zealand services.

A 2021 national survey by the Infant Mental
Health Association of Aotearoa New Zealand
showed that perinatal mental health and
infant mental services are not available in all
areas and are significantly under-resourced
across New Zealand.
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Treyvaud and colleagues (125) recommend
that best practice in NICU services should
involve a multi-layered approach to parent
support which includes having specialist
psychologists and/or psychiatrists who can
both work with parents when needed, but
who can also work with staff, so that they can
better support whanau. The U.S. National
Perinatal Association has facilitated a National
Network of NICU Psychologists (NNNP), who
propose that psychology services should

be integrated into all NICU services'?
Canterbury, a new service offering group Eye

.In

Movement and Desensitization Reprocessing
(EMDR) therapy for parents who have
experienced a traumatic birth is a positive
development but is available to very few'®.
Talking to parents about the effects of
prematurity on their infant is a complex issue
in itself; research has reported that what is
important to professionals may not be the
same as what is useful information for parents
(126, 127).

Hussey-Gardner and colleagues point out that
developmental interventions in NICU have the
potential to offer ‘inexpensive, effective and
feasible’ approaches to improving long-term
outcomes for preterm infants (128).

Other than the ‘whole systems’ approaches
of developmental and/or family-integrated
care, specific add-on programmes have also
been trialled and evaluated, including using
music (129), infant massage (130), sensory
enhancement (131-133), pain management
(134), maternal voice (135) and providing
single family rooms (136). NICU parenting
programmes have included Triple P for
parents of preterm infants (137), a Family
Nurture Intervention programme (138) and
parent-to-parent support (139). A 2018
review (140) of the effectiveness of NICU
interventions around the world concluded
that Skin to Skin contact (141) (sometimes
called Kangaroo Care) showed the most
frequent positive impact on infant and
parent outcomes. The use of the Newborn
Behavioral Observations (NBO)" system is

being introduced at several sites across New
Zealand to help strengthen and increase
sensitivity in the parent/infant relationships
during the newborn period. Informal feedback
suggests it is well regarded by professionals
who have trained in its use, but research
evidence confirming its benefits is limited as
yet (142).

Community-based follow-up services have
been found to be slow to engage with families
once they leave hospital (131). Research has
noted that parents may not understand why
follow up may be needed (126)14. The U.S.
National Perinatal Association is developing
guidelines for comprehensive discharge
planning (144). As noted above, especially
when infants are returning home to very
disadvantaged environments, a discharge
plan which considers the needs of both
children and whanau is important. Pineda and
colleagues have trialled a pilot ‘Baby Bridge’
programme in St Louis, Missouri to strengthen
links between NICU and community follow-up
(132, 145). The Baby Bridge pilot programme
was well-received by parents and staff. The
follow-up therapist visited families in hospital
before discharge, both teams collaborated on
a single therapeutic approach and decreased
time between discharge and community
follow-up.

The transition between NICU and follow-up
care is also an important time for whanau.

Improving hospital services to be more
accessible for Maori is currently on the
agenda for the government. Changes to the
management of health services in Aotearoa
New Zealand were introduced in July 2022
with the establishment of Te Aka Whai Ora/
Maori Health Authority. The new body aims
to improve health outcomes for Maori and

12 https://www.nationalperinatal.org/psychologists 10 http://resiliencepsychologychristchurch.com/emdr/ 13 https://www.newbornbehaviorinternational.org

14 The Champion Centre has developed two booklets to smooth this process - “Understanding Your Baby” and “Prematurity and Your Infant’s Learning” freely

available to parents through the Champion Centre website.



embed the principles of Te Tiriti o Waitangi.
Iwi-Maori partnership boards will be involved
in decision making. It is hoped that this new
partnership can address inequities in care,
design and improve services to use more
holistic kaupapa Maori models of care. The
issue of taking time and care to communicate
with parents is even more important when
there are cultural or language differences
between parent and professional. >

Comprehensive medical follow-up is crucial
and is required to address the long-term
medical challenges for children and adults
born early, reviewed above. Developmental
follow-up after NICU and into early
childhood for children born premature has
also been recommended in a number of
regions around the world. The UK’s National
Institute for Health and Care Excellence
(NICE) recommended in 2017 follow up
until 2 years for all children born at less
than 30 weeks gestational age and children

born 30-36 weeks who have further risks.

It also recommends assessment at 4 years

for children born at less than 28 weeks
gestational age with results being shared
with education providers, if needed (146).

In Europe, the European Foundation for

the Care of Newborn Infants (EFCNI) (147)
recommends follow-up care for those born
less than 32 weeks gestational age and also
for those born later than 32 weeks, if they
have other risks. Reymundo and colleagues
note that services also need to be alert to the
possible follow-up needs of children born late
preterm (148). EFNCI point out that follow-up
should be structured and coordinated to start
in NICU and then support families through the
transition process from hospital to home and
into continuing care through early childhood.
Both NICE and EFCNI note that follow-up
should be multi-disciplinary, with EFCNI
stating that care should shift focus ‘from
medical, including feeding and growth, to
psychological development and educational
issues such as behaviour and emotions
interactions with peers and siblings as well as
schooling and transition to school'.

UK NICE Until 2 years for all children born less than 30 weeks. Follow-up to 4 years
for all children born less than 28 weeks. Liaison with education providers.

European Until school age for all children born less than 32 weeks and any others

EFCNI with additional risks. Liaison with education providers. Multidisciplinary
follow-up is recommended with attention to psychological, emotional

USA Division Early intervention should be provided to all children born less than 37

for Early weeks or less than 1500g.

Childhood

15 The following reports highlight the importance of equity in addressing perinatal mental health support in New Zealand. Holly Walker's report Ahurutia Te Rito

| It takes a village can be found here: https://helenclark.foundation/publications-and-media/ahurutia-te-rito-it-takes-a-village/. Kelly Feng co-authored: Supporting

Equitable Perinatal Mental Health Outcomes for Asian Women: https://www.asianfamilyservices.nz/resources/resource-items/supporting-equitable-perinatal-mental-

health-outcomes-for-asian-women-20200615/. Jacinta Fa'alili-Fidow co-authored Equitable Perinatal Mental Health Outcomes for Pacific Women: https://www.

moanaresearch.co.nz/equitable-perinatal-mental-health-outcomes-for-pacific-women/



Recent research suggests that though there
are wide variations from country to country, on
average the development of 30% of European
infants is followed up to age four years

(149). Van Beek et al concluded from their
longitudinal research that follow-up to school
age is ‘essential’ (101). A position statement
by the Division for Early Childhood in the USA
(150) states that all children born less than

37 weeks and/or children born less than or
equal to 1500g should be considered for early
intervention services, even if no ‘full-blown
delays or functional deficits’ are evident.

The evidence for delays and difficulties in a
significant number of this group of children,
they argue, is adequate to justify preventative
intervention for all premature children.

Wallois and colleagues (151) also point

out that cognitive and executive function
difficulties, which are the most common
difficulties for preterm children, cannot
accurately be diagnosed until the late
preschool, if not the school age period. A
paper by Doyle and colleagues (152) based
on a workshop held in 2011 in Melbourne
for New Zealand and Australian health
professionals and parents of infants born
premature concluded that follow-up beyond
two years should be based on circumstances,
including the development of the child,

but also based on the report of parents, as
well as an assessment of family or whanau
functioning. Even so, they suggest that many
problems occurring at school age will be
missed and that children will be failing in
school before action is taken.

In New Zealand, ongoing follow-up

for children born premature has been
routinely offered by many paediatric, child
development services and in some cases,
NGOs. In 2018, Gledhill and colleagues
(153) surveyed 24 paediatricians (100%

of New Zealand hospital services were
represented by respondents) and 17 child
development services (85% of DHB services

responded). All services provided some
follow-up care for children born at less than
32 weeks gestational age until two years of
age, but 44% respondents added that they
were unable, due to funding constraints, to
provide desired levels of care’. New practice
recommendations for New Zealand have
been developed by the Paediatric Society of
New Zealand/NZ Newborn Clinical Network
(Practice Recommendations for 2 year follow-
up of infants, at high risk of developmental
disability, 2022). These will be available on
the website of Starship Hospital. The NZ
Cerebral Palsy Network has also published
new guidelines. The new guidelines stress the
need for services to be available nationally
to children born preterm and their families.
The guidelines also highlight the need for
culturally-sensitive care and care which pays
attention to family relationships as well as
early growth and development. However,
the recommendations propose that in
general, routine developmental checks (e.g.
B4School check at 4 years), primary care, early
education and parents will be relied upon for
noticing and addressing any follow-up needs
for children beyond two years corrected age.
If primary care and education providers are
to provide this safety net, it highlights the
need for further training and dissemination
of information about prematurity for these
services, as well as adequate funding for the
training and service provision.

A NZ survey reported that there is disparity in
the care received by preterm children across
New Zealand. Most children are not followed-
up after two years. In New Zealand most
moderate or late preterm children are not
followed up.

In New Zealand all children born premature
will be seen in the community by primary care
services and tamariki ora/well-child services,
including Plunket, Tamariki Ora and Pasifka
well-child providers and general practitioners.
A review of New Zealand's Well Child Tamariki
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Ora (WCTO) programme has recently

been released online (154). The report
identifies preterm birth as a risk factor for
neurodevelopmental disorder but does not
propose that children born preterm should be
a top screening priority.

The report nevertheless confirms the need
for early identification of developmental
and behavioural difficulties and notes that
4 years of age when the national B4 School
Check takes place is too late for intervention
programmes to have the best chance of
success.

Knowledge in universal Well Child Tamariki
Ora services about the developmental risks
relevant to children born premature is not
believed to be widespread. Over recent
years, in Canterbury, the Plunket Parent

and Infant Relationship Services (PPAIRS)

has developed an intensive home-based
programme for infants born preterm. '® The
programme focuses on the complexities of
preterm cues, behaviour and infant states
and seeks to support caregiver sensitivity
and responsiveness to each infant's unique
verbal and non-verbal communication. The
PPAIRS team are of the view that it is vital
that primary care providers are able to make
assessments of the dyad, not just of the
infant or parent. The review of the Well Child
Tamariki Ora (WCTO) programme also notes
that universal services need radical change
to be adequately responsive to whanau
Maori and Pasifika parents, who are more
likely to have children born preterm (155).
Smith notes that true kaupapa Maori services
would provide a holistic support for whanau
Maori, supporting emotional well-being for
pépi/tamariki and the whole whanau. Smith
contrasts this with typical western concepts of
health and wellbeing, where the focus tends

to be on physical health and growth. In this
respect, it would appear that a kaupapa Maori
service, as described, is better aligned with
best evidence-based practice for tamariki
born preterm than the traditional health care
services offered and is an approach which
would benefit all children requiring follow-up.

Many children will also come into contact with
generic early childhood education services

in their first few years. Liberty (156) points
out, there is an increasing need in the early
childhood education sector for resources and
supports for children with early intervention
needs, especially for tamariki Maori. She
argues for greater integration of cross-sector
services and national coordination. Transition
to child care can be stressful for preschool
children (157). Babies born preterm, who may
have extra needs particularly with regard to
self-regulation challenges, may need more
individual support than full-term babies and
they may find the noise and ‘busy-ness’ of a
group care situation more stressful. As such,
very early admission to group day-care for
babies born preterm may be problematic.
Furthermore, the risks from exposure to
illnesses spread by other children, can also
cause more problems for infants born preterm
than other more robust babies. At-home care
with a home-based carer may reduce some
of the potential problems for babies born
preterm. An online article by the Brainwave
Trust NZ reviews the literature around
childcare choices . '/ The Brainwave report
suggests that centre-based early education
becomes arguably more beneficial for children
from around three years of age. For mothers
with babies who wish to, or who are required
to return to work by Work and Income New
Zealand (WIN2Z), finding appropriate childcare
for infants born preterm can pose challenges.

16 https://www.plunket.org.nz/plunket-near-me/christchurch-plunket-family-centre/plunket-parent-and-infant-relationship-service-ppairs/ 17 https://brainwave.org.nz/

article/our-literature-search-into-childcare-how-are-the-children-doing/
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It is clear that while ongoing monitoring is
clearly indicated for children born very or
extremely preterm, more importantly, targeted
intervention is required for many children in
this group.

As we have seen above, there is evidence
supporting preventative intervention for
children born preterm and their whanau
starting in infancy. Evaluated preventative
intervention studies have shown positive
long-term effects on the cognition, behaviour,
language, peer relationships and motor

skills (50, 77, 143, 158-160) of children born
preterm.

As noted above, strong research
evidence now supports the finding
that sensitive, responsive parenting
promotes healthy brain growth and
makes positive outcomes more likely
for all children, including those born
preterm. Sensitive communication
styles may be more difficult to
establish with some children born
premature.

Providing effective interventions, which begin
in NICU or soon after, can address the risks
of developing unhelpful patterns of parent-
child interaction which may result from a
preterm birth. Wolke reported that in the
UK, early follow-up for infants born preterm
was led predominantly by physiotherapists
who found themselves ill-equipped to deal
with the largely emotional and relationship
concerns with which the parents of infants
born preterm presented (161). Alderdice and
Redshaw make the case for the important
role of psychologists in the care of infants

born preterm and their families (162).
Professionals supporting early relationships
need to understand and address the minutiae
of interactions, since causal pathways are
being formed from birth. Post-NICU, early
childhood programmes were reviewed by
van Wassenaer-Leemhuis and colleagues
(163). They concluded that a combination

of elements is needed in programmes to
increase the likelihood of positive outcomes.
They argue that intervention should focus
on supporting reliable and sensitive parent-
infant relationships, as well as reducing
infant and parent stress and supporting
self-regulation in the parent and in the child.
They cite the Mother-Infant Transaction
Programme and the Infant Behavioural
Assessment and Intervention Programme
(IBAIP) (164) in particular, as having positive
long-term outcomes on a range of measures.
Both programmes included elements of
supporting sensitive parenting. On the
other hand, educational programmes

which sought to teach parents activities

for promoting their child’s development

did not find positive results. They noted
that successful programmes trained their
professionals to use non-directive counselling
skills. A review of studies by Benzies and
colleagues found that parent psychosocial
support was a key element of a successful
early intervention programme (165). The UK's
NICE also recommend that best practice
includes providing follow-up care using
professionals who have the skills to support
parents with issues of feeding, sleeping and
helping parents or carers to interact with
their baby (66, 146). The Well Child Tamariki
Ora (WCTO) programme report also notes
that “interventions for at risk parent/child
dyads can occur right from birth, fit within a
strengths-based and whanau ora approach,
and are economically more viable and
effective delivered early in the life cycle”
(154).
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¢ afocus on supporting sensitive, playful
parent-child interactions

¢ aprofessional team who together have
expertise in all aspects of the neuro-biology of
child development

¢ an understanding of the unique
characteristics of each child

¢ team members who are trained in non-
directive intervention techniques

e trusted professionals who can support parents
with sleeping, feeding, regulation issues

e strengths-based, ‘whanau ora’ style, whole
family approaches

e afocus on strengthening family competencies

e culturally sensitive and appropriately

responsive interventions

Early intervention services for children with
disabilities across New Zealand are often

not available to children born premature

who do not present in early childhood with
evident neurodevelopmental disorders.
Where follow-up is provided, many services
rely on home visiting. Whilst this may be
more convenient to families, there can be the
risk that each visiting professional delivers
unrelated pieces of advice to whanau. It is
crucial that professionals understand and
embrace the whole child in context and apply
approaches which go beyond the boundaries
of individual disciplines, from birth onwards.
When professionals practice in isolation and
visit families alone, it is more difficult and
costly to offer a truly integrated intervention
service. Feedback from 971 surveys of
parents of children born preterm in Europe,
suggested that parent dissatisfaction with
follow up was most frequent when there was
poor communication and poor coordination
of services (166).

Babies are born social beings.
Language begins in the first

weeks - as babies share eye gaze,
touch and reciprocal interactions.
These shared behaviours form

the early building blocks for
language and communication. If
these foundations are lacking or
shaky, then communication and
eventually speech and language will
be delayed. Intervening with some
sessions of speech therapy when

the child is three years old is failing
to understand the nature of the
problem. The intervention needs to
happen when these early behaviours
are first missing. Assigning a speech
therapist to a child, three years later
is not good enough and is not based
on developmental brain science.

As we have seen above, prematurity is

more prevalent amongst whanau facing
socio-economic challenges. Infant
neurodevelopmental challenges often
coincide with family disadvantages in health,
welfare and financial stability. This ‘double
jeopardy’ puts children born preterm at very
high risk of ongoing problems with learning,
behaviour and wellbeing. It is critical that
family and whanau support services who
specialise in providing early intervention

for children and families at high social

risk understand the extra demands that
prematurity brings to parents.

All early intervention services working with
young children and their families, especially
those families facing multiple disadvantages,
would benefit from having additional expertise
in vulnerabilities, including interactional and
regulation challenges, relating to prematurity.



In some cases, children may be referred to
both a service for children with developmental
risks and another service for whanau with
social risks, but the practice for services to
work together with families and integrate their
intervention is crucial, but not often achieved.
As noted above, parents are often frustrated
by poor communication and coordination of
services.

For whanau living in New Zealand’s rural
areas, access to early intervention services
for preterm children is significantly reduced.
Whilst internet services are still notably poorer
in rural New Zealand, improvements are
occurring'®. This ought to open possibilities
for increased use of e-health strategies

for follow-up. Several recent studies have
demonstrated some success using telehealth
techniques to follow up infants born preterm
on discharge (167-169). Telehealth services
have become more widespread since the
COVID pandemic and would work equally for
remote communities. A number of studies
note there are still practical difficulties to
overcome. Garfield at al (170) reported some
success using a smartphone application to
support parents during the transition home
from NICU. Baggett and colleagues trialled an
internet-based early intervention programme
for babies born preterm and their parents

at very high social risk in Chicago, USA

(171). They reported practical difficulties in
recruiting and maintaining contact with their
participants. However, the programme was
based on a successful trial of internet-based
early intervention with infants born full term
(172). Tele-practice is being increasingly
promoted in Australian health services. Hines
and colleagues have produced guidelines for
allied health practitioners working in internet-
delivered early intervention for children with
disabilities (173). In the Gledhill survey noted
above of New Zealand providers of follow-
up care for children born preterm, several
respondents (12%) noted there is a need for
outreach or mobile teams to serve the rural

populations. The use of liaison networks for
rural health professionals to link to specialist
professionals around the country could also
be effective and inexpensive.

Despite the best efforts of early intervention
providers, it is likely that some of the
neurodevelopmental challenges described
in the first half of this paper will continue to
cause problems when children born preterm
reach school (74).

As we have seen above, children born early
are mostly challenged by subtle difficulties

in a number of areas, which can nevertheless
significantly impact their learning, behaviour
and peer relationships.

Research in the UK and the USA (174,

175) suggests teachers in general have

little knowledge about prematurity and its
implications for learning. Carpenter and
colleagues (176) suggest that prematurity, at
least in UK schools, is under-identified as a
significant risk factor for learning. Given the
number of children born early, nearly every
teacher will be responsible for supporting
the learning of a child born preterm and
teachers will be the professional group most
commonly working with them (175). In New
Zealand, the extent of awareness about
prematurity amongst teachers is unclear. A
summary of relevant research for educators
was provided in 2009 by Hornby & Woodward
from the University of Canterbury (177). To

a large extent in this country, children born
premature will be managed by classroom
teachers with support from school-based
Special Educational Needs Coordinators
(SENCOs) and Resource Teachers for Learning
and Behaviour (RTLB). New Zealand research
reported that of around 100 children born

18 https://www.mbie.govt.nz/science-and-technology/it-communications-and-broadband/fast-broadband/quarterly-updates-on-broadband-deployment/
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very preterm assessed in Christchurch, 43%
needed remedial support at age 6 years and
39% at age 9 years (65).

Few children born preterm will qualify for
individualised funding provided by the NZ

Te Tahiuhu o te Matauranga/Ministry of
Education for children with moderate to high
levels of learning support needs.

Carpenter and colleagues (176) propose that
all schools should a). identify children born
premature on school entry, b). understand the
learning, social and behavioural needs of this
group of children, c). proactively maintain links
with other agencies and professionals working
with these children and d). intervene early.
Consideration should also be given to the
timing of school entry. For some children, an
early birth will bring them into a school year
ahead of the school year in which they were
due. Pettinger and colleagues (178) argue that
this puts children at further risk. Whilst this

is arguably less of an issue in New Zealand,
which traditionally takes a more flexible
approach to starting school at age 5 years
than in the UK for example, it is still a matter
for consideration once school year groups
become settled for individual children.

Wolke notes that despite improved neonatal
care, rates of cognitive and educational
difficulties in preterm children have not
improved (76).

Indeed, Cheong and colleagues report
that achievement in reading, spelling, and
mathematics was significantly poorer in
extremely preterm children born in 2005
in Victoria, Australia compared with those
born in the 1990s (53). The reasons for the
deterioration in academic performance are
not known.

19 Preterm Birth Information for Education Professionals

it is clear that improvements in neonatal care
need to be paralleled with improved teacher
training and educational support for children
born preterm (175, 178).

Bryce Coleman, President of the Mana
Principals Association commented that New
Zealand teachers are inadequately trained

in neuroscience and are under-resourced

to respond positively to children with

learning difficulties, especially those who

do not qualify for individualised funding
(179). UK expertise about prematurity has
been developed into an online resource for
teachers. An evaluation of this resource found
97% of teachers said they would recommend
it (180) . Of interest for New Zealand schools
and preschools who adopt a Maori immersion
or other bilingual approach to teaching,
some research now suggests that bilingual
experience for children is helpful in building
executive function skills (181). It is thought
that learning two languages may help in
practising skills that support flexible thinking.

We have seen above that being the target of
bullying is much more likely for children born
premature. Bullying was found to predict high
rates of emotional problems and poorer self-
concept, including anxiety and depression, in
preterm adolescents (82, 84). However, Wolke
and colleagues point out these vulnerabilities
may be modifiable by intervention. Greater
teacher and school counsellor awareness of
the problem would be a first step.

Services for school age children and young
people, including mental health services,
Oranga Tamariki and other social work or
whanau support services and youth justice
services again may not be familiar with the
specific needs and challenges of preterm
children and adolescents.
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The persistent difficulties for As we have seen above, children born
premature children with emotional preterm are more likely to experience social
self-regulation and impulse control adversity growing up and thus are more

may well increase the chances for likely to come into contact with a wide range

this group of children to need extra of support services. A good understanding
support from mental health services, of the implications of prematurity for

youth justice and other family/ professionals working in these fields will be
whanau services. vital to providing adequate support. Currently

training for teachers, school counsellors, social
workers, mental health workers and youth
justice professionals in New Zealand does not,
to our knowledge, include specific training
around the needs of children born premature.

Everything exists in context

"Science tells us that early experiences are built into our bodies and shape lifelong
learning, behaviour and health. Brains are built over time, and the strength or
weakness of its evolving architecture in the first few years influences all later
development. Twenty-first-century science underscores our shared responsibility
to provide all young children with a strong foundation of responsive relationships,
positive learning experiences and health-promoting environments as early as
possible so they can grow into resilient adults with the skills to successfully manage
the responsibilities of work, citizenship and parenting of the next generation. We
cannot let this critical opportunity slip by. The time to invest in the future strength
of our nations, our economies and our communities is in the earliest years of life.
The clock is always ticking and the time to act is now.”

Jack P. Shonkoff, M.D., Director of the Center on the Developing Child at Harvard University from "Early Moments Matter", w.w.w.unicef.org.,

2017.



Conclusion:

Implications for
New Zealand

policy and

Services

Children’s well-being is vital for the continued
social and economic prosperity of our
communities. We cannot achieve equality in
outcomes without equity in opportunities. For
many children born premature, the playing
field is not level from before birth. Economic
hardship, racism, illness, domestic abuse

or violence, addictions and rural isolation
increase the risk of prematurity, but then
further increase the slope of the playing

field as children grow up. These underlying
conditions make it harder for parents to form
responsive relationships with their newborns.
This in turn leads to the increased risk of
stress activation, affecting the infant's brain
from the earliest weeks. Furthermore, this
then gets in the way of healthy psychological
and physical development. When we level
the playing field, by attending to these risks,
our investment will be returned by strong and
healthy development and as a result, greater
productivity and decreased demand on
health, education, mental health, social and
justice services.

Thus to be successful, services need to be
better informed to understand both the
lifelong consequences of prematurity for the
child and for family relationships; then address

both the needs of the child and the whanau.
It is essential that services are not silo-ed

but offer ‘joined-up’, integrated professional
services, which understand and attend to

the social, learning, emotional and health
needs of the whole child and the whanau in
which he or she is growing up. Acting early
and preventatively can help to deflect the
negative longer-term outcomes and mounting
costs associated with health, education and
social welfare challenges (182). To do this,
practitioners in health, education and social
services need a specialised skill set and
knowledge. Msall and colleagues (39) note
that in the U.S.A., the costs associated with
prematurity in 2005 were around US$ 51,600
per child. (This included the costs for medical
care, early intervention, special education
and lost household and productivity costs).
Early intervention costs increase for preterm
infants the earlier in gestation that they are
born (183). Furthermore, economic modelling
in 2016 projected that comprehensive
intervention services in early childhood saved
US$ 2.60 on later special education costs for
every dollar spent (184). In the UK in 2015,
data suggested that for moderate and later
preterm births the average cost to society
was an extra £4657, compared to controls
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between birth and age 2 years (185). To
our knowledge, no equivalent research on

prematurity exists in the New Zealand context.

An evaluation of the social impact of Nga.

Tau Miharo - the Incredible Years Programme

for Maori parents (of presumably mostly
full-term children) delivered by Te Whanau
o Waipareira in Auckland suggested a social
return on investment ratio of 3.75:1, that is,
for every $1 invested into the programme,
$3.75 of value is created (186). Hughes

and Tallboy in a 2018 report for the NZ
Ministry of Justice suggest that there is ‘clear
international evidence' that early intervention
has a range of benefits (187). They estimated
the cost at that time to be NZ$5,700 per child
for an intensive home visiting programme and
concluded, “As such, there is an investment
case for both the justice sector and broader
social sector to invest in at-risk children”.

Services for babies born preterm and their whanau

As Weber & Harrison (28) write in a paper
about minimising the effects of toxic stress

in NICU services, ‘Hospital systems need

to proactively develop innovative solutions

for promoting and supporting parental
presence’. Reports suggests that NICU
services in New Zealand are starting the
process but need to be better resourced

to continue to fully and effectively develop

developmental supportive care and
family-centred care, which will minimise
stress for the infant and support the
primacy of parent-child relationships.

Services for toddlers an
preterm and their famil

As best practice overseas suggests,
monitoring and intervention including
assessing the risks for the dyad and

caregiving relationship, should be routine

for all pépé born less than 32 weeks

gestational age, as well as tamariki born in
the moderate to late preterm period, who
are at risk or showing difficulties. Follow-

up needs to be multi-disciplinary and

allow adequate resourcing for supporting
dyadic relationships. True multi-disciplinary,

or indeed interdisciplinary, best practice
requires professionals to provide a

19 http://familyintegratedcare.com/implementing-ficare/program-development/

Implementation of Family-Integrated Care
requires the resourcing of the four pillars
of parent education, nursing education

and support, environmental adaptations
and psychosocial support®’. The funding
of more mental health professionals to
work with and alongside NICU staff to
develop integrated practices which engage
and empower families, especially those

at greatest risk is urgent. This requires
professionals with a dedicated focus on the
social and emotional wellbeing of babies
and their caregivers.

d pre-schoolers born
ies

seamless, high-level integrated delivery

of care; to do this, practitioners need
together to be able to offer wide-ranging
but specialised skills. Monitoring should
continue until school age and liaison with
education systems should be routine. New
2022 Practice Guidelines for New Zealand
do not make this provision and need
updating inline with accepted international
best practice. An interdisciplinary group
of health, education, and social service
professionals with expertise in prematurity
should be asked to provide best practice
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guidelines for an integrated, multi-agency
response to the challenges of children and
adults born preterm.

As well as specialist follow-up, primary
health care professionals and mainstream
early educational practitioners would
benefit from understanding the extra
challenges for children born preterm and
their whanau, know when to refer on and
know to whom to refer for more specialist
help. This is especially true if primary health
care and educational professionals will

play a key and central role in assessing and
addressing challenges of tamariki over two
years born premature in their care. We have

seen that children who are both preterm
and grow up in highly disadvantaged
family circumstances are at most risk.

There are likely to be a higher proportion
of tamariki born premature in services for
high-risk families than would be typical.

As a result, specialist services for families,
including those services supporting whanau
with greater social challenges need to
understand the further risks that prematurity
brings to the context. Children born
preterm in the Oranga Tamariki care system
will also have special needs which must

be considered when planning care and
transitions.

School-age children born preterm and their

families

Teachers may well not be familiar with the
learning needs of children born premature.
Self-regulation and other executive function
vulnerabilities can combine to have a
significant impact on children’s learning

in the classroom. Teachers need to be
well-trained and have adequate support
from specialist staff to recognise the best
ways to promote the success of children
born preterm in school. Te Tahiuhu o te
Matauranga/Ministry of Education Te Kete
lpurangi webpage provides useful guides
for teachers on many of the issues for
facing children in our schools®'. A guide
for teachers about prematurity should be
added and made available.

Also, at this stage of life, increasing use will
be made by children and families of services
for behaviour support, emotional problems
and mental health difficulties. Services

from Manatu Hauora/Ministry of Health;,

Te Tahiuhu o te Matauranga/Ministry of

21 https://www.tki.org.nz

Education and Te Manatt Whakahiato
Ora/Ministry of Social Development which
include counselling, behaviour support,
mental health and social support services
would all benefit from greater knowledge
about the vulnerabilities and challenges of
prematurity. Training for teachers and other
professionals should include an introduction
to typical and atypical neurodevelopment.
Again, an integrated response to the issues
of prematurity across multiple agencies

is required. Professionals with expertise

in prematurity should be available to

work collaboratively with schools and

other services to enable appropriate
responsivity to the developmental profiles
of individual children born premature.

This way professionals could work towards
a collective understanding of children’s
challenges in different environmental
contexts. This would include developing

an understanding with educational
professionals about the drivers of bullying.
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Support for whanau Maori and Pasifika families

Ongoing efforts to provide services which
are designed with and for whanau Maori,
as well as Pasifika and migrant families
should be pursued urgently. Kaupapa Maori
and Pasifika services should be available
for families by choice. Current hospital
services and the Well-Child Tamariki Ora
programme require radical change to
enable pae ora (healthy futures) for pépi/
tamariki and their whanau. A consumer
advisory group drawn from whanau Maori,
Pasifika and migrant families affected by

Other considerations

Gledhill and colleagues (153) point out
that there is no national parity in New
Zealand services for infants and children
born preterm. Funding and resourcing
needs to support follow up for all children
at risk across New Zealand, whether in
urban or rural areas. Innovative use of

prematurity should advise and recommend
changes to current practice, where needed.
Expertise from the delivery of whanau ora
services could be applicable more widely
for families in New Zealand. Obligations
for culturally-safe practice by professional
bodies involved in the care and education
of children must be promoted. Attention
should be paid to documents including the
Manatt Hauora’s Position Statement on
Anti-racism referred to earlier.

telehealth services is now within reach. For
all children, especially those growing up in
adversity, joined-up and integrated services
which understand the need to individualise
intervention for children and families, are
vital. The cost of doing nothing will be
greater than funding support.

"The opportunity to align new science and the lived experiences of families and
decision makers across a diversity of sectors, cultures, and political values offers
a powerful pathway forward. The need for shared leadership along that path is
urgent."

Jack P. Shonkoff, M.D., (2022) Director of the Center on the Developing Child at Harvard University in Re-envisioning Early Childhood Policy

and Practice in a World of Striking Inequality and Uncertainty. https://developingchild.harvard.edu/re-envisioning-ecd/




Recommendations
for Urgent NZ Action
on Prematurity

The evidence is clear, a premature birth

can lead to significant challenges for

many children and their whanau. Early life
experiences and upbringing shape the people
we become and consequently shape our
society. All learning is based in relationships -
it is what the human brain requires. In order to
minimise the risks for infants born preterm, we
need to support infant-caregiver relationships
whilst at the same time providing targeted,
individualized, developmentally-integrated
interventions. We have the epidemiological
and neurobiological evidence to know that
we must intervene in ways that can shift early
risk factors. We know now what to prioritize,
what to do when and why, and by whom;

beginning with NICU care and going forwards
through early development, pre-school and
school. We know we must work to protect
tamariki from adverse early experiences and
act preventatively to minimize the risks of
social disadvantage. Services need to be
adequately funded to allow this important
work to be implemented. Further research
could evaluate, inform and support services,
but further research is not a reason to delay
implementation. New Zealand policy and
practice needs to be urgently brought

up to date with developmental science.
Recommendations include:




e Across the age-range, developing
services in conjunction with whanau
Maori, Pasifika and migrant families
which better meet the needs of their

people.

e Prioritising the growth of developmental
and family integrated care in New
Zealand NICU services. Providing
funding for NICU-based mental health
professionals to develop integrated
practices which engage and empower
families within a bio-psycho-social model
of development.

* Establishing a national multi-disciplinary
advisory group of professionals with
expertise in prematurity from across
sectors to develop best practice
guidelines for integrated multi-
disciplinary follow-up of high risk children
born preterm and their families.

* Providing services for children born
preterm and their whanau where
practitioners, collectively, have the
skills and experience to support the
medical, developmental, social and
early relationship challenges faced by

survivors of a preterm birth and their
families. These services need to be
nationally available and should be long-
term, comprehensive, and integrated
across sectors.

Using telehealth and primary care liaison
to support children born preterm and
families living in rural areas.

Establishing better training for
educational, mental health and

social work professionals about the
needs of children born preterm.
Neurodevelopment should be

included in basic training programmes.
Prematurity information should be added
to the Te Tahiuhu o te Matauranga/
Ministry of Education Te Kete Ipurangi
(TKI) webpage. This, alongside further
training across sectors, would prioritise
neurodevelopmental knowledge and
understanding and the impact of
context. Knowledge and intervention
need to be integrated across school and
caregiving environments.



-

w

S

Bibliography

. Chesney A, Champion PR. Understanding the dynamics between preterm infants and their families. Support for Learning. 2008;23(3):144-51.

. Manati Hauora/Ministry of Health . Report on Maternity Wellington, New Zealand: Manati Hauora/Ministry of Health ,. [Available from: https://

minhealthnz.shinyapps.io/Maternity_report_webtool/.

. Cheong JLY, Olsen JE, Lee KJ, Spittle AJ, Opie GF, Clark M, et al. Temporal Trends in Neurodevelopmental Outcomes to 2 Years After Extremely Preterm

Birth. JAMA Pediatrics. 2021;175(10):1035-42.

. World Health Organization. International statistical classification of diseases and related health problems.; 2004.

Petrou S, Yiu HH, Kwon J. Economic consequences of preterm birth: a systematic review of the recent literature (2009-2017). Archives of Disease in

Childhood. 2019;104(5):456.

. Ruiz RJ, Fullerton J, Dudley DJ. The Interrelationship of Maternal Stress, Endocrine Factors and Inflammation On Gestational Length. Obstetrical &

Gynecological Survey. 2003;58(6):415-28.

. Ruiz N, Piskernik B, Witting A, Fuiko R, Ahnert L. Parent-child attachment in children born preterm and at term: A multigroup analysis. PLoS One.

2018;13(8):e0202972.

. Schetter CD. Psychological Science on Pregnancy: Stress Processes, Biopsychosocial Models, and Emerging Research Issues. Annual Review of

Psychology. 2011;62(1):531-58.
Glover AV, Battarbee AN, Gyamfi-Bannerman C, Boggess KA, Sandoval G, Blackwell SC, et al. Association Between Features of Spontaneous Late

Preterm Labor and Late Preterm Birth. Am J Perinatol. 2020;37(4):357-64.

10. Kajantie E, Johnson S, Heinonen K, Anderson PJ, Wolke D, Evensen KA, et al. Common Core Assessments in follow-up studies of adults born preterm—

Recommendation of the Adults Born Preterm International Collaboration. Paediatric Journal of Epidemiology. 2021;35:371-87.

. Spiegler J, Bartmann P, Wolke D. Long-Term Prognosis of Preterm-Born Adults. Pediatric and Adolescent Medicine. 2019:32-42.

12. Darlow BA, Horwood LJ, Pere-Bracken HM, Woodward LJ. Psychosocial Outcomes of Young Adults Born Very Low Birth Weight. Pediatrics.

2013;132(6):e1521.
. Eves R, von Mihlenen A, Mendonca M, Johnson S, OFReilly H, Bartmann P, et al. The Role of Executive and General Cognitive Functioning in the
Attention Problems of Very and Extremely Preterm Adults. J Dev Behav Pediatr. 2020;41(6):461-9.

14. Anderson P, Miranda D, Albuquerque M, Indredavik M, Evensen KA, Lieshout R, et al. Psychiatric disorders in individuals born very preterm / very low-

birth weight: An individual participant data (IPD) meta-analysis. EClinicalMedicine. 2021;42:101216.
. Girchenko P, Robinson R, Rantalainen V, Lahti M, Heinonen-Tuomaala K, Lemola S, et al. Preterm Birth, Maternal Postpartum Depressive Symptoms and

Mental and Behavioral Disorders in Children2021.

16. Johnson S, O'Reilly H, Ni Y, Wolke D, Marlow N. Psychiatric Symptoms and Disorders in Extremely Preterm Young Adults at 19 Years of Age and

Longitudinal Findings From Middle Childhood. J Am Acad Child Adolesc Psychiatry. 2019;58(8):820-6.€6.
. Mathewson KJ, Chow CH, Dobson KG, Pope El, Schmidt LA, Van Lieshout RJ. Mental health of extremely low birth weight survivors: a systematic review

and meta-analysis. Psychological Bulletin. 2017;143(4):347.

18. Eves R, Mendonga M, Baumann N, Ni Y, Darlow BA, Horwood J, et al. Association of Very Preterm Birth or Very Low Birth Weight With Intelligence in

Adulthood: An Individual Participant Data Meta-analysis. JAMA Pediatrics. 2021;175(8):e211058-e.

19. Laureano B, Irzan H, Ourselin S, Marlow N, Melbourne A. Myelination of Preterm Brain Networks at Adolescence. 2021. p. 179-88.

20. Hedderich DM, Menegaux A, Schmitz-Koep B, Nuttall R, Zimmermann J, Schneider SC, et al. Increased Brain Age Gap Estimate (BrainAGE) in Young

21.

Adults After Premature Birth. Front Aging Neurosci. 2021;13:653365.
Irzan H, O'Reilly H, Ourselin S, Marlow N, Melbourne A, editors. Brain Volume and Neuropsychological Differences in Extremely Preterm Adolescents.

Medical Ultrasound, and Preterm, Perinatal and Paediatric Image Analysis; 2020 2020//; Cham: Springer International Publishing.

22. Chehade H, Simeoni U, Guignard JP, Boubred F. Preterm Birth: Long Term Cardiovascular and Renal Consequences. Curr Pediatr Rev. 2018;14(4):219-26.

23. Luu TM, Rehman Mian MO, Nuyt AM. Long-Term Impact of Preterm Birth: Neurodevelopmental and Physical Health Outcomes. Clin Perinatol.

2017;44(2):305-14.

24. Crump C. An overview of adult health outcomes after preterm birth. Early Hum Dev. 2020;150:105187.

25. Perez A, Thiede L, Ludecke D, Ebenebe CU, von dem Knesebeck O, Singer D. Lost in Transition: Health Care Experiences of Adults Born Very Preterm-A

Qualitative Approach. Front Public Health. 2020;8:605149.



26.
27.

28.
29.

30.

31.
32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49.

50.
51.

52.

Manatd Hauora/Ministry of Health . Fetal and infant deaths web tool [

Pereira FL, Nogueira de Gées FoS, Fonseca LM, Scochi CG, Castral TC, Leite AM. Handling of preterm infants in a neonatal intensive care unit. Rev Esc
Enferm USP. 2013;47(6):1272-8.

Weber A, Harrison TM. Reducing toxic stress in the neonatal intensive care unit to improve infant outcomes. Nurs Outlook. 2019;67(2):169-89.

Sanders MR, Hall SL. Trauma-informed care in the newborn intensive care unit: promoting safety, security and connectedness. J Perinatol. 2018;38(1):3-
10.

Als H. Newborn Individualized Developmental Care and Assessment Program (NIDCAP): New frontier for neonatal and perinatal medicine. Journal of
Neonatal-Perinatal Medicine. 2009;2:135-47.

Bhutta AT, Anand KJ. Vulnerability of the developing brain. Neuronal mechanisms. Clin Perinatol. 2002;29(3):357-72.

Smith GC, Gutovich J, Smyser C, Pineda R, Newnham C, Tjoeng TH, et al. Neonatal intensive care unit stress is associated with brain development in
preterm infants. Ann Neurol. 2011;70(4):541-9.

Vinall J, Miller SP, Bjornson BH, Fitzpatrick KP, Poskitt KJ, Brant R, et al. Invasive procedures in preterm children: brain and cognitive development at
school age. Pediatrics. 2014;133(3):412-21.

Music G. Nurturing Natures: Attachment and Children's Emotional, Sociocultural and Brain Development. 2nd ed. Oxford: Routledge; 2017.

Feldman R. Sensitive periods in human social development: New insights from research on oxytocin, synchrony, and high-risk parenting. Dev
Psychopathol. 2015;27(2):369-95.

Litt JS, Ho T, Obregon E, Patel P, Ziyeh T, McCormick MC. Characterizing Early State Regulation in Preterm Infants. J Dev Behav Pediatr. 2019;40(4):293-
300.

Pighetti D, Hirschwald J, Gilheaney O. Developmental feeding milestones in the transition from non-oral feeding to oral feeding in premature infants:
a scoping review. Speech, Language and Hearing. 2021:1-16.

Niutanen U, Harra T, Lano A, Metsaranta M. Systematic review of sensory processing in preterm children reveals abnormal sensory modulation,
somatosensory processing and sensory-based motor processing. Acta Paediatr. 2020;109(1):45-55.

Msall ME, Sobotka SA, Dmowska A, Hogan D, Sullivan M. Life Course Health Development Outcomes After Prematurity: Developing a Community,
Clinical, and Translational Research Agenda to Optimize Health, Behavior, and Functioning. In: Halfon N, Forrest CB, Lerner RM, Faustman EM,
editors. Handbook of Life Course Health Development. Cham: Springer International Publishing; 2018. p. 321-48.

Tripathi T, Dusing S. Long-term neurodevelopmental outcomes of infants born late preterm: a systematic review. Research and Reports in Neonatology.
2015;2015:91.

Gill JV, Boyle EM. Outcomes of infants born near term. Arch Dis Child. 2017;102(2):194-8.

Chow SSW, Creighton P, Chambers GM, Lui K. Report of the Australian and New Zealand Neonatal Network 2019. Sydney: : ANZNN; 2021.

Marlow N, Ni VY, Lancaster R, Suonpera E, Bernardi M, Fahy A, et al. No change in neurodevelopment at 11 years after extremely preterm birth. Arch
Dis Child Fetal Neonatal Ed. 2021;106::418-24.

Peart S, Cheong JLY, Roberts G, Davis N, Anderson PJ, Doyle LW. Changes over time in quality of life of school-aged children born extremely preterm:
1991-2005. Archives of Disease in Childhood - Fetal and Neonatal Edition. 2021;106(4):425.

Twilhaar S, Wade R, de Kieviet J, Goudoever J, Elburg R, Oosterlaan J. Cognitive Outcomes of Children Born Extremely or Very Preterm Since the 1990s
and Associated Risk Factors: A Meta-analysis and Meta-regression. JAMA Pediatrics. 2018;172.

Woodward L, Moor S, Hood KM, Champion P, Foster-Cohen S, Inder T, et al. Very preterm children show impairments across multiple neurodevelopmental
domains by age 4 years. Archives of disease in childhood Fetal and neonatal edition. 2009;94:F339-44.

Jones KM, Champion PR, Woodward LJ. Social competence of preschool children born very preterm. Early Hum Dev. 2013;89(10):795-802.

Dean B, Ginnell L, Boardman JP, Fletcher-Watson S. Social cognition following preterm birth: A systematic review. Neurosci Biobehav Rev. 2021;124:151-
67.

Foster-Cohen SH, Friesen MD, Champion PR, Woodward LJ. High prevalence/low severity language delay in preschool children born very preterm. J
Dev Behav Pediatr. 2010;31(8):658-67.

Spittle AJ, Cameron K, Doyle LW, Cheong JL, Group VICS. Motor Impairment Trends in Extremely Preterm Children: 1991-2005. Pediatrics. 2018;141(4).

Sansavini A, Guarini A, Zuccarini M, Lee JZ, Faldella G, Iverson JM. Low Rates of Pointing in 18-Month-Olds at Risk for Autism Spectrum Disorder and
Extremely Preterm Infants: A Common Index of Language Delay? Front Psychol. 2019;10:2131.

Bilgin A, Wolke D, Baumann N, Trower H, Brylka A, Raikkdnen K, et al. Changes in emotional problems, hyperactivity and conduct problems in moderate

to late preterm children and adolescents born between 1958 and 2002 in the United Kingdom. JCPP Advances. 2021;1(2):e12018.



53.

54.

55.

56.

57.
58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.
77.

78.

Cheong JL, Doyle LW, Burnett AC, Lee KJ, Walsh JM, Potter CR, et al. Association Between Moderate and Late Preterm Birth and Neurodevelopment
and Social-Emotional Development at Age 2 Years. JAMA Pediatrics. 2017;171(4):e164805-e.

Zuccarini M, Guarini A, Iverson JM, Benassi E, Savini S, Alessandroni R, et al. Does early object exploration support gesture and language development
in extremely preterm infants and full-term infants? J Commun Disord. 2018;76:91-100.

Stangenes KM, Fevang SK, Grundt J, Donkor HM, Markestad T, Hysing M, et al. Children born extremely preterm had different sleeping habits at 11
years of age and more childhood sleep problems than term-born children. Acta Paediatr. 2017;106(12):1966-72.

Jaekel J, Eryigit-Madzwamuse S, Wolke D. Preterm Toddlers' Inhibitory Control Abilities Predict Attention Regulation and Academic Achievement at
Age 8 Years. J Pediatr. 2016,169:87-92.e1.

Ritter BC, Nelle M, Perrig W, Steinlin M, Everts R. Executive functions of children born very preterm--deficit or delay? Eur J Pediatr. 2013;172(4):473-83.

Schnider B, Disselhoff V, Held U, Latal B, Hagmann CF, Wehrle FM. Executive function deficits mediate the association between very preterm birth and
behavioral problems at school-age. Early Human Development. 2020;146:105076.

Miyake A, Friedman NP, Emerson MJ, Witzki AH, Howerter A, Wager TD. The unity and diversity of executive functions and their contributions to
complex "Frontal Lobe" tasks: a latent variable analysis. Cogn Psychol. 2000;41(1):49-100.

Anderson PJ, De Luca CR, Hutchinson E, Spencer-Smith MM, Roberts G, Doyle LW, et al. Attention Problems in a Representative Sample of Extremely
Preterm/Extremely Low Birth Weight Children. Developmental Neuropsychology. 2011;36(1):57-73.

Moffitt T, Poulton R, Caspi A. Lifelong Impact of Early Self-Control. American Scientist. 2013;101:352.

Low F, Gluckman P, Poulton R. Intergenerational disadvantage: Executive functions: A crucial but overlooked factor for lifelong wellbeing.: Koi Ta:The
Centre for Informed Futures; 2021.

Berthelsen D, Hayes N, White SLJ, Williams KE. Executive Function in Adolescence: Associations with Child and Family Risk Factors and Self-Regulation
in Early Childhood. Frontiers in Psychology. 2017;8.

Rattaz V, Puglisi N, Tissot H, Favez N. Associations between parent-infant interactions, cortisol and vagal regulation in infants, and socioemotional
outcomes: A systematic review. Infant Behavior and Development. 2022;67:101687.

Pritchard VE, Bora S, Austin NC, Levin KJ, Woodward LJ. Identifying very preterm children at educational risk using a school readiness framework.
Pediatrics. 2014;134(3):e825-e32.

Alterman N, Johnson S, Carson C, Petrou S, Rivero-Arias O, Kurinczuk JJ, et al. Gestational age at birth and child special educational needs: a UK
representative birth cohort study. Arch Dis Child. 2021.

Lee M, Pascoe JM, McNicholas Cl. Reading, mathematics and fine motor skills at 5 years of age in US children who were extremely premature at birth.
Maternal and Child Health Journal. 2017;21(1):199-207.

Reid LD, Strobino DM. A population-based study of school readiness determinants in a large urban public school district. Maternal and Child Health
Journal. 2019;23(3):325-34.

Adrian JA, Bakeman R, Akshoomoff N, Haist F. Cognitive Functions Mediate the Effect of Preterm Birth on Mathematics Skills in Young Children. bioRxiv.
2020:868547.

Wilson-Ching M, Molloy CS, Anderson VA, Burnett A, Roberts G, Cheong JL, et al. Attention difficulties in a contemporary geographic cohort of
adolescents born extremely preterm/extremely low birth weight. J Int Neuropsychol Soc. 2013;19(10):1097-108.

Johnson S, Strauss V, Gilmore C, Jaekel J, Marlow N, Wolke D. Learning disabilities among extremely preterm children without neurosensory impairment:
Comorbidity, neuropsychological profiles and scholastic outcomes. Early Hum Dev. 2016;103:69-75.

Aarnoudse-Moens CS, Weisglas-Kuperus N, van Goudoever JB, Oosterlaan J. Meta-analysis of neurobehavioral outcomes in very preterm and/or very
low birth weight children. Pediatrics. 2009;124(2):717-28.

Hutchinson EA, De Luca CR, Doyle LW, Roberts G, Anderson PJ, Group VICS. School-age outcomes of extremely preterm or extremely low birth weight
children. Pediatrics. 2013;131(4):e1053-e61.

Linsell L, Johnson S, Wolke D, Morris J, Kurinczuk JJ, Marlow N. Trajectories of behavior, attention, social and emotional problems from childhood to
early adulthood following extremely preterm birth: a prospective cohort study. Eur Child Adolesc Psychiatry. 2019;28(4):531-42.

Mangin KS, Horwood LJ, Woodward LJ. Cognitive Development Trajectories of Very Preterm and Typically Developing Children. Child Dev.
2017,88(1):282-98.

Wolke D, Johnson S, Mendonga M. The Life Course Consequences of Very Preterm Birth. Annual Review of Developmental Psychology. 2019;1(1):69-92.

Reyes LM, Jaekel J, Bartmann P, Wolke D. Peer Relationship Trajectories in Very Preterm and Term Individuals from Childhood to Early Adulthood. J
Dev Behav Pediatr. 2021.

Bora S, Pritchard VE, Moor S, Austin NC, Woodward LJ. Emotional and behavioural adjustment of children born very preterm at early school age. J

Paediatr Child Health. 2011;47(12):863-9.



79.

80.

8

=

82.

83.

84.

85.
86.

87.
88.

89.

90.

9

=

92.

93.

94.

95.

96.

97.

98.

99.

Bartal T, Adams M, Natalucci G, Borradori-Tolsa C, Latal B, Group SNNaF-u. Behavioral problems in very preterm children at five years of age using the
Strengths and Difficulties Questionnaire: A multicenter cohort study. Early Hum Dev. 2020;151:105200.
Samara M, Marlow N, Wolke D, Group ES. Pervasive behavior problems at 6 years of age in a total-population sample of children born at </= 25 weeks

of gestation. Pediatrics. 2008;122(3):562-73.

. Morris A, Bora S, Austin N, Woodward L. Mental health, neurodevelopmental, and family psychosocial profiles of children born very preterm at risk of

an earlyllonset anxiety disorder. Developmental Medicine & Child Neurology. 2021.

Liu Y, Mendonga M, Bartmann P, Wolke D. Very preterm birth and trajectories of domain-specific self-concept from childhood into adulthood. Dev
Psychopathol. 2021:1-12.

Gire C, Resseguier N, Brévaut-Malaty V, Marret S, Cambonie G, Souksi-Medioni |, et al. Quality of life of extremely preterm school-age children without
major handicap: a cross-sectional observational study. Archives of disease in childhood. 2019;104(4):333-9.

Wolke D, Baumann N, Strauss V, Johnson S, Marlow N. Bullying of preterm children and emotional problems at school age: cross-culturally invariant
effects. J Pediatr. 2015;166(6):1417-22.

Fitzallen GC, Taylor HG, Bora S. What Do We Know About the Preterm Behavioral Phenotype? A Narrative Review. Frontiers in Psychiatry. 2020;11(154).

O'Nions E, Wolke D, Johnson S, Kennedy E. Preterm birth: Educational and mental health outcomes. Clinical Child Psychology and Psychiatry.
2021;26(3):750-9.

Euser AM, de Wit CC, Finken MJJ, Rijken M, Wit JM. Growth of Preterm Born Children. Hormone Research in Paediatrics. 2008;70(6):319-28.

Porter L, van Heugten K, Champion P. The risk of low risk: First time motherhood, prematurity and dyadic well-being. Infant Ment Health J. 2020;41(6):836-
49.

McCaleb M. How does the use of smartphones change for new mothers? A pre-and postpartum, matched-controlled observational design.: University
of Canterbury; 2020.

McCaleb M, Champion P, Schluter PJ. Commentary: The real (?) effect of smartphone use on parenting — a commentary on Modecki et al. (2020). Journal
of Child Psychology and Psychiatry. 2021;n/a(n/a).

. Woodward LJ, Bora S, Clark CA, Montgomery-Honger A, Pritchard VE, Spencer C, et al. Very preterm birth: maternal experiences of the neonatal

intensive care environment. J Perinatol. 2014;34(7):555-61.

Treyvaud K, Lee KJ, Doyle LW, Anderson PJ. Very preterm birth influences parental mental health and family outcomes seven years after birth. J Pediatr.
2014;164(3):515-21.

McMahon GE, Anderson PJ, Giallo R, Pace CC, Cheong JL, Doyle LW, et al. Mental Health Trajectories of Fathers Following Very Preterm Birth:
Associations With Parenting. J Pediatr Psychol. 2020;45(7):725-35.

Pace CC, Spittle AJ, Molesworth CM, Lee KJ, Northam EA, Cheong JL, et al. Evolution of Depression and Anxiety Symptoms in Parents of Very Preterm
Infants During the Newborn Period. JAMA Pediatr. 2016;170(9):863-70.

lonio C, Mascheroni E, Colombo C, Castoldi F, Lista G. Stress and feelings in mothers and fathers in NICU: identifying risk factors for early interventions.
Primary health care research & development. 2019;20:e81-e.

Kleine I, Falconer S, Roth S, Counsell SJ, Redshaw M, Kennea N, et al. Early postnatal maternal trait anxiety is associated with the behavioural outcomes
of children born preterm <33 weeks. J Psychiatr Res. 2020;131:160-8.

Miller GE, Culhane J, Grobman W, Simhan H, Williamson DE, Adam EK, et al. Mothers' childhood hardship forecasts adverse pregnancy outcomes: Role
of inflammatory, lifestyle, and psychosocial pathways. Brain Behav Immun. 2017;65:11-9.

Selak V, Rahiri JL, Jackson R, Harwood M. Acknowledging and acting on racism in the health sector in Aotearoa New Zealand. N Z Med J.
2020;133(1521):7-13.

Health Quality & Safety Commission. A window on the quality of Aotearoa New Zealand’s health care 2019 - a view on Maori health equity. Wellington.;
2019.

100. Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, et al. Relationship of childhood abuse and household dysfunction to many of

the leading causes of death in adults. The Adverse Childhood Experiences (ACE) Study. Am J Prev Med. 1998;14(4):245-58.

101. van Beek PE, van der Horst IE, Wetzer J, van Baar AL, Vugs B, Andriessen P. Developmental Trajectories in Very Preterm Born Children Up to 8 Years:

A Longitudinal Cohort Study. Frontiers in pediatrics. 2021;9:672214-.

102. Paul AR, Adamo MA. Non-accidental trauma in pediatric patients: a review of epidemiology, pathophysiology, diagnosis and treatment. Trans| Pediatr.

2014;3(3):195-207.

103. Shi X, Shi J, Wheeler KK, Stallones L, Ameratunga S, Shakespeare T, et al. Unintentional injuries in children with disabilities: a systematic review and

meta-analysis. Inj Epidemiol. 2015;2(1):21.

104. Saurel-Cubizolles MJ, Marchand-Martin L, Pierrat V, Arnaud C, Burguet A, Fresson J, et al. Maternal employment and socio-economic status of families

raising children born very preterm with motor or cognitive impairments: the EPIPAGE cohort study. Dev Med Child Neurol. 2020.



105.

106.

107.
108.

109.

110.

112.

113.

114.

115.

116.

117.

118.

119.

120.
121.

122.

123

124.
125.

126.

127.

128.
129.

130.
131.

132.

133.

134.

Quigley MA, Poulsen G, Boyle E, Wolke D, Field D, Alfirevic Z, et al. Early term and late preterm birth are associated with poorer school performance at
age 5 years: a cohort study. Archives of Disease in Childhood-Fetal and Neonatal Edition. 2012;97(3):F167-F73.

Treyvaud K, Thompson DK, Kelly CE, Loh WY, Inder TE, Cheong JLY, et al. Early parenting is associated with the developing brains of children born very
preterm. Clin Neuropsychol. 2020:1-19.

McGowan EC, Vohr BR. Impact of Nonmedical Factors on Neurobehavior and Language Outcomes of Preterm Infants. NeoReviews. 2019;20(7):e372-e84.

Boyce LK, Cook GA, Simonsmeier V, Hendershot SM. Academic outcomes of very low birth weight infants: the influence of mother-child relationships.
Infant Ment Health J. 2015;36(2):156-66.

Poehlmann J, Burnson C, Weymouth LA. Early parenting, represented family relationships, and externalizing behavior problems in children born preterm.
Attach Hum Dev. 2014;16(3):271-91.

Hosozawa M, Cable N, Kelly Y, Sacker A. Longitudinal effect of gestational age on the developmental trajectory of social competence difficulties from

early childhood to mid-adolescence: Evidence from the UK Millennium Cohort2020.

. Wolke D, Jaekel J, Hall J, Baumann N. Effects of sensitive parenting on the academic resilience of very preterm and very low birth weight adolescents.

J Adolesc Health. 2013;53(5):642-7.

Guralnick MJ. Preventive interventions for preterm children: effectiveness and developmental mechanisms. J Dev Behav Pediatr. 2012;33(4):352-64.

Guralnick MJ. Developmental Science and Preventive Interventions for Children at Environmental Risk. Infants Young Child. 2013;26(4):270-85.

Guralnick MJ. Merging Policy Initiatives and Developmental Perspectives in Early Intervention. Escr Psicol. 2015;8(2):6-13.

Lean RE, Rogers CE, Paul RA, Gerstein ED. NICU Hospitalization: Long-Term Implications on Parenting and Child Behaviors. Curr Treat Options Pediatr.
2018;4(1):49-69.

Als H, Lawhon G, Duffy FH, McAnulty GB, Gibes-Grossman R, Blickman JG. Individualized Developmental Care for the Very Low-Birth-Weight Preterm
Infant: Medical and Neurofunctional Effects. JAMA. 1994,;272(11):853-8.

Altimier L. Compassionate Family Care Framework: A New Collaborative Compassionate Care Model for NICU Families and Caregivers. Newborn and
Infant Nursing Reviews. 2015;15.

Pierrat V, Coquelin A, Cuttini M, Khoshnood B, Glorieux |, Claris O, et al. Translating Neurodevelopmental Care Policies Into Practice: The Experience of
Neonatal ICUs in France-The EPIPAGE-2 Cohort Study. Pediatr Crit Care Med. 2016;17(10):957-67.

Gill VR, Liley HG, Erdei C, Sen S, Davidge R, Wright AL, et al. Improving the uptake of Kangaroo Mother Care in neonatal units: A narrative review and
conceptual framework. Acta Paediatr. 2021;110(5):1407-16.

Gallagher K, Marlow N, Edgley A, Porock D. The attitudes of neonatal nurses towards extremely preterm infants. J Adv Nurs. 2012;68(8):1768-79.

Serlachius A, Hames J, Juth V, Garton D, Rowley S, Petrie KJ. Parental experiences of family-centred care from admission to discharge in the neonatal
intensive care unit. Journal of Paediatrics and Child Health. 2018;54:1227-33.

Malatest International. Review of Neonatal Care in New Zealand. Wellington: Manati Hauora/Ministry of Health ,; 2019.

. Zwimpfer L, Wiltshire E, Elder D. Nurse to infant vocalisation during nursing care: Does it vary between painful and non-painful procedures? Journal of

Neonatal Nursing. 2021.

Penny KA, Friedman SH, Halstead GM. Psychiatric support for mothers in the Neonatal Intensive Care Unit. J Perinatol. 2015;35(6):451-7.

Treyvaud K, Spittle A, Anderson PJ, O'Brien K. A multilayered approach is needed in the NICU to support parents after the preterm birth of their infant.
Early Human Development. 2019;139:104838.

Janvier A, Farlow B, Baardsnes J, Pearce R, Barrington KJ. Measuring and communicating meaningful outcomes in neonatology: A family perspective.
Semin Perinatol. 2016;40(8):571-7.

Brooks S, Rowley S, Broadbent E, Petrie KJ. lliness perception ratings of high-risk newborns by mothers and clinicians: Relationship to illness severity and
maternal stress. Health Psychology. 2012;31(5):632-9.

Hussey-Gardner B, Famuyide M. Developmental Interventions in the NICU. NeoReviews. 2009;10(3):e113.

Virtala P, Partanen E. Can very early music interventions promote at-risk infants’ development?: Very early music interventions in at-risk infants. Annals of
the New York Academy of Sciences. 2018;1423.

Field T, Diego M, Hernandez-Reif M. Preterm infant massage therapy research: a review. Infant Behav Dev. 2010;33(2):115-24.

Nwabara O, Rogers C, Inder T, Pineda R. Early Therapy Services Following Neonatal Intensive Care Unit Discharge. Physical & Occupational Therapy In
Pediatrics. 2017;37(4):414-24.

Pineda R, Wallendorf M, Smith J. A pilot study demonstrating the impact of the supporting and enhancing NICU sensory experiences (SENSE) program
on the mother and infant. Early Hum Dev. 2020;144:105000.

Pineda R, Roussin J, Kwon J, Heiny E, Colditz G, Smith J. Applying the RE-AIM framework to evaluate the implementation of the Supporting and
Enhancing NICU Sensory Experiences (SENSE) program. BMC Pediatrics. 2021;21(1):137.

Shiff I, Bucsea O, Pillai Riddell R. Psychosocial and Neurobiological Vulnerabilities of the Hospitalized Preterm Infant and Relevant Non-pharmacologica

Pain Mitigation Strategies. Frontiers in Pediatrics. 2021;9(988).



135.

136.

137.

138.

139.

140.

141.
142.

143.

144.
145.

146.

147.

148.

149.

150.

151.

152.

153.
154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

Filippa M, Panza C, Ferrari F, Frassoldati R, Kuhn P, Balduzzi S, et al. Systematic review of maternal voice interventions demonstrates increased stability in
preterm infants. Acta Paediatr. 2017;106(8):1220-9.

van Veenendaal NR, van Kempen A, Franck LS, O'Brien K, Limpens J, van der Lee JH, et al. Hospitalising preterm infants in single family rooms versus
open bay units: A systematic review and meta-analysis of impact on parents. EClinicalMedicine. 2020;23:100388.

Colditz PB, Boyd RN, Winter L, Pritchard M, Gray PH, Whittingham K, et al. A Randomized Trial of Baby Triple P for Preterm Infants: Child Outcomes at 2
Years of Corrected Age. The Journal of Pediatrics. 2019;210:48-54.e2.

Beebe B, Myers MM, Lee SH, Lange A, Ewing J, Rubinchik N, et al. Family nurture intervention for preterm infants facilitates positive mother-infant face-
to-face engagement at 4 months. Dev Psychol. 2018;54(11):2016-31.

Hunt H, Abbott R, Boddy K, Whear R, Wakely L, Bethel A, et al. “They've walked the walk”: A systematic review of quantitative and qualitative evidence
for parent-to-parent support for parents of babies in neonatal care. Journal of Neonatal Nursing. 2019;25(4):166-76.

Puthussery S, Chutiyami M, Tseng P-C, Kilby L, Kapadia J. Effectiveness of early intervention programs for parents of preterm infants: a meta-review of
systematic reviews. BMC Pediatrics. 2018;18(1):223.

Bergman N. The neuroscience of birth — and the case for Zero Separation. Curationis. 2014;37:1.

Barlow J, Herath NI, Bartram Torrance C, Bennett C, Wei Y. The Neonatal Behavioral Assessment Scale (NBAS) and Newborn Behavioral Observations
(NBO) system for supporting caregivers and improving outcomes in caregivers and their infants. Cochrane Database Syst Rev. 2018;3(3):Cd011754.

Spittle A, Treyvaud K. The role of early developmental intervention to influence neurobehavioral outcomes of children born preterm. Semin Perinatol.
2016;40(8):542-8.

National Perinatal Association. NICU Discharge Preparation and Transition Planning. 2021.

Pineda R, Heiny E, Nellis P, Smith J, McGrath JM, Collins M, et al. The Baby Bridge program: A sustainable program that can improve therapy service
delivery for preterm infants following NICU discharge. PLOS ONE. 2020;15(5):e0233411.

National Institute for Health & Care Excellence (NICE). Developmental follow-up of children and young people born preterm. 2017.

European Foundation for the Care of Newborn Infants (EFCNI). European Standards of Care for Newborn Health 2016.

Garcia Reymundo M, Hurtado Suazo JA, Calvo Aguilar MJ, Soriano Faura FJ, Ginovart Galiana G, Martin Peinador Y, et al. Follow-up recommendations
for the late preterm infant. Anales de Pediatria (English Edition). 2019;90(5):318.e1-.e8.

Seppénen A-V, Draper ES, Petrou S, Barros H, Andronis L, Kim SW, et al. Follow-up after very preterm birth in Europe. Archives of Disease in Childhood
- Fetal and Neonatal Edition. 2021:fetalneonatal-2020-320823.

Division for Early Childhood of the Council for Exceptional Children. DEC Position Statement on Low Birth Weight, Prematurity & Early Intervention. 2018.

Wallois F, Routier L, Bourel-Ponchel E. Impact of prematurity on neurodevelopment. Handbook of clinical neurology. 173: Elsevier; 2020. p. 341-75.

Doyle L, Anderson P, Battin M, Bowen J, Brown N, Callanan C, et al. Long term follow up of high risk children: Who, why and how? BMC pediatrics.
2014;14:279.

Gledhill N, Scott G, de Vries NK. Routine follow-up of preterm infants in New Zealand. J Paediatr Child Health. 2018;54(5):535-40.

Cutfield WS, Derraik JGB, Waetford C, Gillon GT, [editors]. TB. Brief Evidence Reviews for the Well Child Tamariki Ora Programme. Auckland, New
Zealand.2019.

Smith L. Key insights from whanau Maori research and literature to inform the WCTO programme review in Well Child Tamariki Ora Review Report. In:
Manata Hauora/Ministry of Health , editor. Wellington, New Zealand2020.

Liberty K. Early intervention in Aotearoa New Zealand: Services and challenges. NZ Research in Early Childhood Education Journal Special Issue: Early
Childhood Policy,. 2014;17:115-46.

Bernard K, Peloso E, Laurenceau JP, Zhang Z, Dozier M. Examining change in cortisol patterns during the 10-week transition to a new child-care setting.
Child Dev. 2015;86(2):456-71.

Rauh VA, Nurcombe B, Achenbach T, Howell C. The Mother-Infant Transaction Program. The content and implications of an intervention for the mothers
of low-birthweight infants. Clin Perinatol. 1990;17(1):31-45.

Hughes AJ, Redsell SA, Glazebrook C. Motor Development Interventions for Preterm Infants: A Systematic Review and Meta-analysis. Pediatrics.
2016;138(4).

Hersey A, Hoffman L, Tucker R, Vohr B. Enhancing the NICU language environment with a neonatal Cuddler program. Journal of Perinatology. 2021.

Wolke D. Presentation at the University of Canterbury. 3.5.2019.

Alderdice F, Redshaw M. Preterm birth: what does psychology have to offer? Journal of Reproductive and Infant Psychology. 2015;33(1):1-3.

van Wassenaer-Leemhuis AG, Jeukens-Visser M, van Hus JWP, Meijssen D, Wolf M-J, Kok JH, et al. Rethinking preventive post-discharge intervention
programmes for very preterm infants and their parents. Developmental Medicine & Child Neurology. 2016;58(S4):67-73.

Koldewijn K, Wolf MJ, van Wassenaer A, Meijssen D, van Sonderen L, van Baar A, et al. The Infant Behavioral Assessment and Intervention Program for

very low birth weight infants at 6 months corrected age. J Pediatr. 2009;154(1):33-8.e2.



165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175

176

177.

178.

179

180.

182.

183.

184.
185.

186.

187.

Benzies KM, Magill-Evans JE, Hayden KA, Ballantyne M. Key components of early intervention programs for preterm infants and their parents: a systematic
review and meta-analysis. BMC Pregnancy Childbirth. 2013;13 Suppl 1:510.

Seppanen AV, Sauvegrain P, Draper ES, Toome L, El Rafei R, Petrou S, et al. Parents' ratings of post-discharge healthcare for their children born very
preterm and their suggestions for improvement: a European cohort study. Pediatr Res. 2021;89(4):1004-12.

Church PT, Banihani R, Watson J, Chen WTN, Ballantyne M, Asztalos E. The E-Nurture Project: A Hybrid Virtual Neonatal Follow Up Model for 2021.
Children (Basel). 2021;8(2).

DeMauro SB, Duncan AF, Hurt H. Telemedicine use in neonatal follow-up programs — What can we do and what we can't — Lessons learned from
COVID-19. Seminars in Perinatology. 2021;45(5):151430.

Maitre NL, Benninger KL, Neel ML, Haase JA, Pietruszewski L, Levengood K, et al. Standardized Neurodevelopmental Surveillance of High-risk Infants
Using Telehealth: Implementation Study during COVID-19. Pediatric Quality & Safety. 2021;6(4).

Garfield CF, Lee YS, Kim HN, Rutsohn J, Kahn JY, Mustanski B, et al. Supporting Parents of Premature Infants Transitioning from the NICU to Home: A Pilot
Randomized Control Trial of a Smartphone Application. Internet Interv. 2016;4(Pt 2):131-7.

Baggett KM, Davis B, Landry SH, Feil EG, Whaley A, Schnitz A, et al. Understanding the Steps Toward Mobile Early Intervention for Mothers and Their
Infants Exiting the Neonatal Intensive Care Unit: Descriptive Examination. J Med Internet Res. 2020;22(9):e18519.

Feil EG, Baggett K, Davis B, Landry S, Sheeber L, Leve C, et al. Randomized control trial of an internet-based parenting intervention for mothers of infants.
Early Childhood Research Quarterly. 2020;50:36-44.

M. Hines, K. Bulkeley, Lincoln. M. Telepractice for Children with Complex Disabilities. Guidelines for Quality Allied Health Services: University of Sydney;
2017. Available from: https://ses.library.usyd.edu.au/bitstream/handle/2123/17369/Telepractice%20guidelines_FINAL.pdf.

Elvert C, Johnson S, Jaekel J. Teacher's Knowledge and Approaches to Supporting Preterm Children in the Classroom2020.

. Johnson S, Gilmore C, Gallimore |, Jaekel J, Wolke D. The long-term consequences of preterm birth: What do teachers know? Developmental Medicine

& Child Neurology. 2015;57.

. Carpenter B, Egerton J. Prematurity and the Challenge for Educators. SEND Magazine. 2015(March/April):18-21.

Hornby G, Woodward LJ. Educational Needs of School-Aged Children Born Very and Extremely Preterm: A Review. Educational Psychology Review.
2009;21(3):247-66.

Pettinger KJ, Kelly B, Sheldon TA, Mon-Williams M, Wright J, Hill LJB. Starting school: educational development as a function of age of entry and
prematurity. Archives of Disease in Childhood. 2020;105(2):160.

. Coleman B. Teachers - trained in neuro-science to combat bad behaviour? In: Ryan K, editor. Nine To Noon,: Radio New Zealand; 2021.

Johnson S, Bamber D, Bountziouka V, Clayton S, Cragg L, Gilmore C, et al. Improving developmental and educational support for children born preterm:

evaluation of an e-learning resource for education professionals. BMJ Open. 2019;9(6):e029720.

. Campfield DE. Cognition and Second Language Experience: How Are Executive Function and Second Language Acquisition Related? Facing Diversity

in Child Foreign Language Education.17.

Kelly MM, Tobias J, Griffith PB. Addressing Preterm Birth History With Clinical Practice Recommendations Across the Life Course. Journal of Pediatric
Health Care. 2021;35(3):e5-e20.

Clements KM, Barfield WD, Ayadi MF, Wilber N. Preterm birth-associated cost of early intervention services: an analysis by gestational age. Pediatrics.
2007;119(4):e866-74.

Dmowska A, Andrews B, Schreiber M, Msall M. Preterm survivors: Community support to lessen health disparities. 2016. p. 157-67.

Khan KA, Petrou S, Dritsaki M, Johnson SJ, Manktelow B, Draper ES, et al. Economic costs associated with moderate and late preterm birth: a prospective
population-based study. BJOG. 2015;122(11):1495-505.

Lakhotia S. Nga Tau Miharo o Aotearoa: Incredible Years Parenting Programme, Social Impact Report2019. Available from: https://wairesearch.waipareira.
com/wp-content/uploads/2019/11/Nga-Tau-Miharo-o-Aotearoa-Report-ONLINE. pdf.

Hughes T. TS. Evidence Brief: Early Intervention for Under 13s. 2nd Edition ed. Wellington: Ministry of Justice,. 2016.



“It is essential to determine which policies and
programs can do most to enable families to perform
the magic feat of which they alone are capable:
making and keeping human beings human*
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