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INTRODUCTION AND OVERVIEW

BACKGROUND AND AIMS

Background

The 2006 Disability Survey [1] estimated that 10% of New Zealand children aged 0i 14
years had a disability, with the most common disability cited (5% of all children) being the
requirement for special education. A further 4% of children had chronic health conditions
such as severe asthma, cerebral palsy, or diabetes, while 2% had a psychiatric or
psychological disability. Around half (52%) of disabled children in the Survey had a
disability arising from a condition that had existed since birth, while 26% had disabilities
that were caused by a disease or illness, and 3% by an injury [1].

More recently, the 2011/12 NZ Health Survey [2] estimated that 20.7% of New Zealand
children aged 2i 14 years were overweight and that 10.3% were obese. Further, it was
found that the proportion of children who were obese had increased significantly since the
2006/07 NZ Health Survey. Such increases are of concern, as in addition to being
associated with conditions like type 2 diabetes and slipped upper femoral epiphysis in
adolescence [3,4], childhood obesity increases the risk of high blood pressure, coronary
heart disease, and stroke in later life [3,5].

Aims of this Report

While such surveys provide very broad prevalence estimates, their lack of clinical precision
means it is very difficult to obtain a detailed understanding of the nature and causes of
disabilities and chronic conditions (including obesity) in New Zealand children and young
people. This paucity of information in turn, makes it difficult for those working in the health
sector to plan services to meet future demand, or to develop evidence-based strategies for
prevention. Despite this, children and young people with disabilities and chronic conditions
require a range of health and disability support services to reach their full potential, and it
is undesirable that a paucity of data should preclude them featuring prominently in
prioritisation, planning and resource allocation decisions.

With these issues in mind, this report collates a range of routinely collected data sources
with a view to:

1. Estimating the prevalence of conditions arising in the perinatal period (e.g. preterm
births, congenital and chromosomal anomalies) which may lead to greater health and
disability support service demand during childhood and adolescence

2. Identifying the numbers of children and young people with specific chronic conditions
and disabilities, who are accessing secondary healthcare services

3. Reviewing the distribution of overweight and obesity and its determinants (nutrition,
physical activity) in children and young people

In-Depth Topics

In addition, two issues were selected for more in-depth review by participating DHBs at the
beginning of the year, with one of these issues, the treatment of obesity in children and
adolescents, being split onto two parts due to the large volume of literature in this area.
This yeards i nhugepth topics are

1. The Determinants and Consequences of Overweight and Obesity: This in-depth
topic begins by providing some background information on the distribution of obesity,
including its prevalence in different population groups, before reviewing the range of
definitions for overweight and obesity currently used in the literature. The natural
history of obesity over the lifespan is then briefly described, before the determinants of
obesity are reviewed and the short and long term consequences discussed.

2. The Treatment of Obesity in Children and Adolescents: This in depth topic provides
information on evidence-based interventions for the treatment of obesity in children
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and adolescents. It begins by discussing some of the difficulties associated with
identifying and engaging children (and their parents) who are candidates for weight
management interventions, before considering the findings of a 2009 Cochrane review
of obesity interventions. Insights from other relevant reviews are then discussed,
before current New Zealand interventions are summarised. The evidence for the
effectiveness of brief primary care interventions is then considered, and a number of
individual primary care programmes are presented. The in-depth topic concludes with a
brief summary of the key findings from the literature in this area.

3. Children of Parents with Mental lllness and Alcohol and Other Addictions
(COPMIA): This in-depth topic considers issues experienced by the children of parents
with mental health issues and alcohol and other addictions and identifies evidence-
based programmes that could be implemented to reduce risk and enhance resilience in
these children. It begins by reviewing the New Zealand prevalence and health and
support needs of children of parents with mental illness and addiction issues, as well
as the impacts on their health, development and psycho-social wellbeing. Optimal
service delivery models are then reviewed from an international perspective, and an
example of a best practice systems model is presented. New Zealand strategies and
plans are then briefly summarised, along with examples of current COPMIA services in
this country. The review concludes with a series of recommendations as to how
services for COPMIA might be improved locally.

REPORT STRUCTURE AND CONTENT

This report is the third of a three-part series on the health of children and young people in
the Northern DHBs and fits into the reporting cycle as follows:

Year 1 The Health Status of Children and Young People

Year 2 The Determinants of Health for Children and Young People

Year 3 Children and Young People with Chronic Conditions and Disabilities

As previously, this report is based on an Indicator Framework [6] developed by the NZ
Child and Youth Epidemiology Service, with all of the indicators in the Chronic Conditions

and Disabilites st r eam being wupdat edThese indichtorsshavg bearr 6 s

grouped into four sections, as outlined below, with an in-depth topic on the children of
parents with mental health issues and alcohol and other addictions (COPMIA) forming the
fifth and final section.

Section 1: Conditions Arising in the Perinatal Period

This section is divided into two parts, with the first reviewing two key perinatal outcomes:
fetal deaths and preterm births. The second part begins with a brief overview of antenatal
and newborn screening, before using hospital birth data to review the prevalence of
congenital anomalies in newborn babies. This review is spread across four chapters, with
the first exploring the range of anomalies (from minor to severe) identified in hospital born
babies. Subsequent chapters provide additional detail on three anomalies which are
usually identifiable at birth, and which may lead to significant health and/or disability
support service utilisation. These are cardiovascular anomalies, chromosomal anomalies
including Down syndrome, and spina bifida and other neural tube defects.

Section 2: Other Disabilities

This section begins with a review of children and young people with permanent hearing
loss using NZ Deafness Notification Database and Newborn Hearing Screening data.
Then, as a result of a paucity of other routinely collected data sources, it uses hospital
admission data to explore access to secondary health services in children and young
people aged 0i 24 years with any mention of cerebral palsy or autism spectrum disorder in
any of their first 15 diagnoses. For each condition, the main reasons for hospital admission
are explored, along with their distribution by age, ethnicity and gender.
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Section 3: Chronic Medical Conditions

This section reviews hospital admissions for children aged 07 14 years with eczema and
dermatitis, as well as hospital admissions and mortality for children and young people
aged 0124 years with inflammatory bowel disease, cystic fibrosis, type ldiabetes, and
epilepsy. Again the main reasons for hospital admission are described, along with their
distribution by age, ethnicity and gender. Cancer incidence and mortality in children and
young people aged 0i 24 years is then explored using data from the NZ Cancer Registry
and the National Mortality Collection.

Section 4: Obesity, Nutrition and Physical Activity

This section is divided into two parts, with the first reviewing overweight and obesity in

children and young people and the second reviewing breastfeeding, nutrition and physical

activity. Part 1 begins with an in-depth topic which explores the determinants and

consequences of obesity in children and young people, before reviewing the distribution of

overweight and obesity and its complicatonsusi ng 2011/ 12 NZ Health Sur ve
Survey and hospital admission data. Part 1 concludes with a second in-depth topic, which

explores the treatment of obesity in children and adolescents. Part 2 then begins with a

review of breastfeeding and the early introduction of solids using Plunket and 2011/12 NZ

Health Survey data, before exploring a range of nutrition and physical activity indicators

using 2011/12 NZ Health Surveyand Yo ut h 6 1 2datS ur v ey

Section 5: Children of Parents with Mental lllness and Alcohol and
Other Addictions (COPMIA)

This in-depth topic considers the current issues experienced by the children of parents with
mental health issues and alcohol and other addictions in New Zealand and identifies
evidence-based effective programmes that could be implemented to reduce risk and
enhance resilience in these children.

Reviews of Evidence-Based Interventions

Each of the chapters in this report concludes with a brief overview of local policy

documents and evidence-based reviews which consider population level approaches to

prevention or management. Appendix 1 provides an overview of the methodology used to

develop these reviews. As previously, the quality and depth of evidence available varied %
from indicator to indicator (e.g. a large number of reviews were available on the medical

management of those with cystic fibrosis, but few (with the exception of folate for neural

tube defects) were available on the primary prevention of congenital anomalies).

Notes on Data Quality and the Signalling of Statistical Significance

One of the main purposes of this report is to inform health needs assessment. Thus, as
previously, where high quality data was not available, yet an issue was deemed to be of | =S8
publ i c healt h i mportance, Abookmar ko i n d
admissions for those with autism spectrum disorders) so that the needs of these children
and young people do not fall below the public health radar. In such cases, the reader is
urged to read the cautions on interpretation which accompany these indicators, in order to
gain a better understanding of the strengths and weaknesses of the data used.

Further, Appendix 2 outlines the rationale for the use of statistical significance testing in
this report and Appendix 3i Appendix 5 contain information on the data sources used to
develop each indicator. Readers are urged to be aware of the contents of these
Appendices when interpreting the information in this report.

In particular (as outlined in Appendix 2), in order to assist the reader to determine whether
tests of statistical significance have been used in a particular section, the statistical
significance of the associations presented has been signalled in the text with the words
significant, or not significant in italics. Where the words significant or not significant do not
appear in the text, then the associations described do not imply statistical significance or
non-significance.
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OVERVIEW OF REPORT® KEY FINDINGS

Previous reports in this series have focused on infectious and respiratory diseases, where
hospital admissions and mortality have tended to track in a manner consistent with the
regionds de mo dgegawith rates beingoniuchl higher for DHBs with a high
proportion of children living in the most deprived (NZDep deciles 91 10) areas). However,
for chronic conditions and disabilities the picture is more complex, as the prevalence of
many of these conditions is not influenced by socioeconomic factors. Instead factors such
as genetics (e.g. for cystic fibrosis) and maternal age (e.g. for some congenital anomalies)
play much greater roles. For many chronic conditions, such as autism spectrum disorder
and cancer, the underlying cause is unknown in the vast majority of cases.

Further adding to the complexity is the role that local health services play, as the majority
of care for children and young people with chronic conditions and disabilities is delivered in
primary care or the outpatients setting. In this context, local service delivery configurations
(e.g. which children are admitted vs. which are managed in outpatients for various
procedures or conditions) may heavily influence hospital admission rates.

Thus when considering Table 1, whichpr ovi des an overview of

report, and the key findings as they relate to the DHBs in the Northern region, it is difficult
to make any overall generalisations about the way any individual D H B dealth outcomes
are tracking with respect to national rates. Rather what is presented is a mixed picture,
with rates in some of the Northern DHBs being higher than the New Zealand rate for some
conditions, and lower for others, but with no consistent pattern emerging across the region.
Thus for this year 6s r epor tTableilton a tondition e
condition basis, in order to obtain an picture of what is occurring within the region.

Concluding Comments

This report reviews the prevalence of conditions arising in the perinatal period that may
increase the demand for health and disability support services, as well as the secondary
health service utilisation patterns of children and young people with chronic conditions and
disabilities. In addition, it aims to provide some insights into the consequences and
management of overweight and obesity in children and young people, as well as the needs
of children with parents with mental health issues and alcohol and other addictions.

While the data presented are at times imperfect, and at best only provide a glimpse of the
health needs of these diverse groups of children and young people, the current paucity of
data should not preclude DHBs reviewing the health and disability support services
available locally (including those with a health promotion focus), with a view to considering
whether further improvements are required within the region.

Further, while high quality evidence (e.g. from randomised controlled trials) is often
lacking, there is nevertheless sufficient information to direct future initiatives in many
areas. These include the development of integrated services for the children of parents
with mental health issues and alcohol and other addictions, and interventions for the
prevention and management of overweight and obesity in children and young people.
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Table 1. Overview of the Health of Children and Young People with Chronic Conditions and Disabilities in the Northern DHBs

Stream | Indicator \ New Zealand Distribution and Trends \ Northern DHBs Distribution and Trends
Conditions Arising in the Perinatal Period
During 20067 2010, unspecified cause was the most frequent fetal
cause of intermediate fetal deaths (IFD, 20 to 27 weeks gestation),
followed by prematurity/LBW and congenital and chromosomal _
anomalies. 1 In all four Northern DHBs during 20067 2010,
Unspecified cause was the most frequent fetal cause of late fetal congenital and chromosomal anomalies collectively
P + Ireq " were the most frequently listed main fetal causes of
deaths (LFD, 28+ weeks gestation) followed by malnutrition/slow i,
) / . C IFD, followed by unspecified causes and
fetal growth. Congenital anomalies still made a significant . . :
L2 prematurity/low birth weight.
contribution. fiod o . v listed
I i L , . 1 Unspecified cause was the most frequently liste
F(_atal deaths exhibited a J-shaped dlstrlbynon w!th geste_\tlonal age, fetal cause of LFD in all four DHBs, although
with a peak at <25 weeks, and rates increasing again after 37 i ; ; .
. . malnutrition/slow fetal growth, intrauterine hypoxia
Fetal Deaths weeks. Fetal deaths from congenital anomalies and ; .
. . . . . and congenital and chromosomal anomalies also
prematurity/LBW were highest in babies <25 weeks, while I
e . . made a contribution.
unspecified fetal deaths increased rapidly after 37 weeks. 0t o
. . L . 1 In all four Northern DHBs, IFD rates were not
During 200.6' 2010, there were no S|gn.|f|cant gendgr, ethnlp, or significantly different from the NZ rate. While LFD
NZDepO06 differences in IFD rates. Mortality was significantly higher ; .
for the babies of younger (<25 years) and older (35+ years) women rates in the Northlanq, \_/\_/a|temata_1 and Auckland
) than for those 30i 34 vears ' DHBs were also not significantly different from the
Perinatal years. NZ, in Counties Manukau rates were significantly
Conditions During 20061 2010, LFDs were significantly higher for Pacific > hi gher (RR 1.36 95% CI 1
MUor i > European/ Ot her babi es,
deprived (NZDep deciles 5i 10) areas. Rates were significantly
higher for babies of teenage women, than those 301 34 years.
During 200071 2012, singleton preterm birth rates at 201 27, 281 31, |1 During 2008i 2012, 126.0 Northland, 436.2
and 327 36 weeks were static. The actual number of preterm babies Waitemata, 350.4 Auckland and 531.6 Counties
born increased however, as the result of a rising birth rate. The Manukau babies per year were born <37 weeks
largest increases were in those born at 321 36 weeks. gestation, with the majority being in 321 36 weeks.
During 2008i 2012, preterm birth rates (201 36 weeks) were | During 20007 2012, preterm births in Northland and
Pret Birth | significanty hi gher f or mal es and for Auckland were lower than the NZ rate. In
S_re ?”;n irth n significantly higher for those in more deprived (NZDep deciles 7i Waitemata, a gradual decline saw rates become
Ingletons 10) areas, and for the babies of younger (<25 years) and older (35+ |l ower than the NZ m@ountes
years) mothers, than for those aged 251 29 years. Manukau there was considerable variability.
When broken down by gestational age, the excess risk of preterm | In the Northland, Auckland and Counties Manukau

birth seen for MUori, Pacific
teenage mothers, and those from the more deprived areas, was
greatest in births at lower gestations.

4

dq

DHBs, preterm birth rate
for European/Other babies. In the Waitemata DHB
there were no consistent ethnic differences in rates.
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Perinatal
Conditions

Preterm Birth in
Multiple
Pregnancies

During 20081 2012, preterm birth rates were 6.0% for singletons,
55.1% for twins and 98.7% for triplets. The risk of preterm birth was
9.13 (95% CI 8.92i 9.35) times higher for twins and 16.34 (95% ClI
16.02i 16.68) times higher for triplets, than for singletons.

During 20007 2012, preterm birth rates were static in singletons and
triplets. Rates in twins increased, with the majority of this increase
occurring after 2008.

During 2008i 2012, there was no significant gender, NZDep06, or
maternal age differences in preterm birth rates in twins. Rates for
Pacific twins however, were significantly (albeit marginally) lower
than for European/Other babies.

Congenital
Anomalies
Evident at
Birth

Congenital
Anomalies
Evident at Birth

During 20081 2012, a large number of congenital anomalies were
identified at birth, with these ranging in severity from minor (e.qg.
skin tags, non-neoplastic nevus) to anomalies which were
incompatible with life (e.g. anencephaly).

While the largest absolute numbers of babies with congenital
anomalies were born to women aged 30i 34 years, congenital
anomaly rates rose with increasing maternal age, with the highest
rates being seen in the babies of mothers aged 40+ years. The
babies of mothers aged 40+ years had congenital anomaly rates
that were 1.32 (95% CI 1.20i 1.44) times higher than the babies of
teenage mothers.

The proportion of babies with one or more congenital anomalies
identified at birth was significantly higher for males, Asian/Indian
and Pacific > European/ Other >
deprived (NZDep06 deciles 1i 2 vs. 5i 10) areas.

In the Northern DHBs during 2008i 2012, a large
number of congenital anomalies were identified at
birth, with these ranging in severity from minor (e.g.
tongue tie) through to serious (e.g. malformations of
the great arteries).

On average during 200812012, 111 Northland, 496
Waitemata, 366 Auckland and 399 Counties
Manukau babies per year (ran g e 4 .%6 of @ll
births) had one or more congenital anomalies
identified at birth. Rates in Counties Manukau were
similar to the NZ rate, while rates in the Northland,
Waitemata, and Auckland DHBs were significantly
higher.

It is unclear whether DHB vs. NZ differences in
congenital anomaly rates reflect real differences in
the underlying prevalence of congenital anomalies in
the community, or differences in the thoroughness
with which minor congenital anomalies are recorded
in the clinical notes, or the National Minimum
Dataset.
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In all four Northern DHBs during 2008i 2012, PDA
was the most frequent CVS anomaly identified at
During 2008i 2012, patent ductus arteriosus (PDA) was the most birth, althoughover hal f (range 571
frequent cardiovascular (CVS) anomaly identified at birth, with in preterm babies with no other CVS anomalies.
64.2% of PDAs being in preterm babies with no other CVS ASDs and VSDs were the next most frequent
anomalies. Atrial septal defects (ASDs) and ventricular septal anomalies identified.
Congenital Heart defects (VSDs) were the next most frequent causes. On average 14.6 Northland, 38.8 Waitemata, 42.6
Disease There were no significant ethnic differences in the proportion of Auckland and 29.6 Counties Manukau babies each
babies born with CVS anomalies. Rates were significantly higher year (excluding isolated preterm PDASs) were born
however, for babiesf r om t he | east depri vg with one or more CVS anomalies. While rates in
Vs. deciles 57110) areas, for m Northland and Waitemata were not significantly
years vs. <20 years) mothers. different from the NZ rate, rates in Auckland were
significantly higher, and rates in Counties Manukau
were significantly lower.
During 20007 2012, on average 53 babies per year were identified In the Northern region during 2008i 2012, 10
as having Down syndrome at birth. Northland, 32 Waitemata, 29 Auckland and 44
Congenital During 2008i 2012, 45.9% of babies with Down syndrome had one Counties Manukau babies were identified as having
Anomalies or more cardiovascular anomalies, with the most frequent being Down syndrome at the time of birth, with a small
Evggtr;;t at | pown Syndrome patent ductus arteriosus and atrial septal defects. numbelr_ of babies also having other chromosomal
Ir anomalies

There were no significant NZDep06, ethnic or gender differences in
the proportion of babies identified with Down syndrome at birth.
Rates for the babies of mothers aged 40+ years however were 25.7
(95% CI 9.361 70.45) times higher than for teenage mothers.

The proportion of babies identified with Down
syndrome at birth in all four Northern DHBs was not
significantly different from the NZ rate.

Neural Tube
Defects (NTDs)

During 200071 2012, on average 13.5 babies per year had one or
more NTDs identified at birth. Large year to year variations,
possibly due to small numbers made trends difficult to interpret.

During 20081 2012, 79 NTDs were identified at birth (spina bifida
(n=53), anencephaly (n=13), encephalocele (n=13)), with on
average 16 NTDs identified per year. NTDs accounted for 17.8% of
all nervous system anomalies during this period.

There were no significant ethnic, NZDep06 or gender differences in
the proportion of babies born with NTDs. The highest rates
however, were seen in Pacific babies, the babies of teenage
mothers, and those born into the most deprived (NZDep06 deciles
91 10) areas.

In the Northern DHBs (combined) during 20087
2012, a total of 5 cases anencephaly, 9 of
encephalocele and 22 of spina bifida were identified
at the time of birth, with these accounting for 17.9%
of all nervous system anomalies during this period.

In the Waitemata, Auckland and Counties Manukau
DHBs, rates were not significantly different from the
NZ rate, while in Northland, numbers were too small
to make any meaningful comparisons.

Introduction and Overview - 27



Stream Indicator ‘ New Zealand Distribution and Trends Northern DHBs Distribution and Trends
Other Disabilities
During 2012, 3% of natifications to the DND were for profound
hearing losses, 1% for severe losses, 42% for moderate losses and
54% for mild losses.
During 2012, when unilateral, acquired, mild, and overseas born
cases were excluded, the average age at confirmation of a hearing . . -
Perm_anent ) loss was 50 months, although the average age of suspicion was In Northland during 20.1.2’ .15 children were n9t|f|qd
Hearing Loss: much earlier (42 months) to the Deafness Notification Database, while in
Deafness ' Waitemata 6 children were notified, in Auckland
Notification During 20101 2012, the largest numbers of notifications to the DND DHB 7 children were notified and in Counties
Database (DND) were for babies <1 year. Numbers then dropped away during the Manukau 26 children were notified.
preschool years. A second peak was evident at five years of age,
likely as a result of the B4 School Check. The peak in notifications
in babies <1 year increased during this period (2010 n=23; 2011
n=34; 2012 n=38) possibly as a result of the progressive roll out of
newborn hearing screening.
In the Northern region during 1st October 201171 31st
Other March 2012, the proportion of caregivers of eligible
Disabilities babies who consented to newborn hearing
During 1st October 20117 31st March 2012, the caregivers of 88.6% screening ranged fr om 7 190.B84610f those
of eligible babies consented to newborn hearing screening. Of completing screening, the majority (range

Permanent
Hearing Loss:
Newborn Hearing
Screening

those completing screening, 92.8% did so at <1 month of age, with
1.5% receiving an audiology referral, and 5.1% having risk factors
for delayed onset/progressive hearing loss (e.g. family history,
craniofacial anomalies, and intrauterine infections) which warranted
follow up over time.

During the same period, 254 babies commenced an audiology
assessment, with 85.9% completing their assessment by 3 months
of age. During this period, 30 babies were identified as having a
permanent congenital hearing loss, while 73 had a conductive
hearing loss.

67. 8%T1T 94. 8 %) modth. durisgahis period
4.5% of Northland, 1.1% of Waitemata, 1.7% of
Auckland and 1.8% of Counties Manukau babies
received an audiology referral, with a further 9.3% of
Northland, 4.2% of Waitemata and Auckland and
6.1% of Counties Manukau babies having risk
factors for delayed onset/progressive hearing loss.

During this period, one Auckland DHB baby was
identified as having a permanent congenital hearing
loss, while 7 Northland and 12 Auckland DHB
babies were identified as having a conductive
hearing loss. No information was available however,
for the Waitemata DHB.
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Other
Disabilities

Cerebral Palsy

During 2008i 2012, only 10.4% of acute and arranged
hospitalisations in children and young people with cerebral palsy
(CP) had CP listed as their primary reason for admission. Instead
17.5% of hospitalisations were for epilepsy or convulsions and
22.3% for respiratory diseases. Acute and arranged admissions (vs.
waiting list) made up 48.6% of all admissions in those with CP.

51.4% of admissions in those with CP were from the waiting list,
with injections into ligaments, tendons, or soft tissue accounting for
42.2% of waiting list admissions. Orthopaedic procedures
collectively were the leading reasons for waiting list admissions,
followed by dental procedures.

CP admissions increased during infancy, reached a peak at three
years, and then declined. In contrast, mortality was more evenly
distributed across the age range. During 20061 2010, 78 children
and young people had CP listed as their main underlying cause of
death, or as a contributory cause.

CP admissions were significantly higher for males and for Pacific >
European/ Other > MUori > Asian/

In the Northern region during 2008i 2012, a total of
57 Northland, 231 Waitemata, 156 Auckland and
257 Counties Manukau children and young people
were hospitalised with a diagnosis of cerebral palsy.
Admission rates per 100,000 in the Waitemata and
Counties Manukau DHBs were significantly higher
than the NZ rate, while in Northland rates were
significantly lower. In Auckland DHB, rates were
similar to the NZ rate.

Autism Spectrum
Disorder

During 20087 2012, autism and other pervasive developmental
disorders (APDD) were listed as the primary diagnosis in only
14.3% of hospitalisations for children and young people with APDD
in any of the first 15 diagnoses. Of those with APDD listed as the
primary diagnosis, 64.0% had childhood autism, 22.8% had
Asperger syndrome and 13.3% had other pervasive developmental
disorders. Overall, 23.8% of admissions in those with APDD were
for dental caries/oral health conditions, and 8.5% were for epilepsy
or convulsions

APDD admissions increased during the preschool years, reached a
peak at eight years, and then declined. During 2006i 2010, 5
children or young people had APDD listed as the main underlying
cause of death, or as a contributory cause, with all deaths being in
those aged >10 years.

APDD admissions were significantly higher for males. Admissions
were also significantly hi gher for Eur opean
Asian/Indian > Pacific children and young people.

In the Northern region during 2008712012, 38
Northland, 246 Waitemata, 164 Auckland and 187
Counties Manukau children and young people were
hospitalised with a diagnosis of autism or other
pervasive developmental disorders.

Admission rates per 100,000 were significantly lower
than the NZ rate in Northland and Counties
Manukau but significantly higher in the Waitemata
DHB. Rates in Auckland DHB however, were not
significantly different from the NZ rate.
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Chronic
Medical
Conditions

Eczema and
Dermatitis

During 2008i 2012, only 28.7% of hospitalisations in children with
eczema or dermatitis listed their first 15 diagnoses, had eczema or
dermatitis listed as the primary reason for admission. Atopic and
other dermatitis (12.6%) and infective dermatitis (10.8%) were the
most frequent primary diagnoses assigned to those with eczema or
dermatitis, while bronchiolitis and asthma and wheeze were the
most frequent non-eczema related reasons for admission.

Admissions for infective dermatitis and other forms of eczema and
dermatitis were highest in infants <1 year, with rates then tapering
off during the preschool years. Admissions were lowest amongst
children over five years of age.

Admissions for those with a primary diagnosis of infective eczema,
or other eczema and dermatitis were both significantly higher in
males than females. Rates were also significanty hi gher f
and Pacific > Asian/Indian > European/Other children. Admissions
for both outcomes increased for all ethnic groups during 200071
2012.

In the Northern DHBs during 20087 2012, less than a
guarter (range 20. 4 %I
hospitalised with eczema or dermatitis, had eczema
or dermatitis listed as the primary reason for their
admission. Atopic and other dermatitis was the most
frequent primary diagnoses assigned in those with
eczema or dermatitis in all four DHBs, followed by
infective dermatitis.

During this period, 116 Northern, 242 Waitemata,
223 Auckland and 379 Counties Manukau children
were admitted with a primary diagnosis of eczema
or dermatitis. Admission rates per 100,000 in the
Waitemata and Auckland DHBs were significantly
lower than the NZ rate, while in Northland and
Counties Manukau, rates were not significantly
different from the NZ rate.

-
4

Inflammatory
Bowel Disease

During 20081 2012, 82.0% of acute/arranged hospitalisations in
children and young peoipéangof theirtfinst
15 di agnoses, had Crohnods I i s
admission. The remaining 18.0% were for a range of conditions,
including anallrectal abscesses and fistulae and intestinal
obstructions. For waiting list admissions, injections or infusions of
therapeutic substances (38.4%) and fibreoptic colonoscopies
(27.6%) were the most frequent primary procedures listed.

85.0% of acute and arranged hospitalisations in children and young
people with ulcerative colitis (UC) in any of their first 15 diagnoses,
had UC listed as their primary reason for admission. Of those
admitted from the waiting list, fibreoptic colonoscopies (60.9%) and
injections or infusions of therapeutic substances (15.8%) and were
the most frequent primary procedures listed.

Admi ssi ons f o signiicantlyhhigldesfor males,although
no significant gender differences were evident for UC. Admissions
for Cr o h n 6 ssignifieantlg highdr $oo European/Other >
Asian/Indian > MUori > Peopld, While
rates for UC were significantly higher for European/Other >
Asian/ I ndian > MUori and Paci fi

In the Northern region during 2008i 2012, 24
Northland, 140 Waitemata, 84 Auckland and 98
Counties Manukau children and young people were
admitted wi t h a di digpase.
Hospital admissions per 100,000 in the Waitemata
DHB were significantly higher than the NZ rate,
while in Counties Manukau rates were significantly
lower. In the Northland and Auckland DHBs rates
were not significantly different from the NZ rate.

Similarly during 2008i 2012, 16 Northland, 81
Waitemata, 29 Auckland and 40 Counties Manukau
children and young people were admitted with a
diagnosis of ulcerative colitis. Hospital admissions
per 100,000 in the Waitemata DHB were
significantly higher than the NZ rate, while in
Counties Manukau rates were significantly lower. In
the Northland and Auckland DHBs rates were not
significantly different from the NZ rate.

S
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1 During 2008i 2012, 83.7% of admissions in children and young
people with cystic fibrosis (CF) listed in any of their first 15
diagnoses, had CF listed as the primary reason for admission. The
remainder were for a variety of infectious and respiratory diseases,
digestive system problems and other issues. o N d
. . . . . . In the Northern region during 200872012, 8
1 Of those with CF listed as the primary diagnosis, the majority .
(92.6%) also had a secondary diagnosis. Of these, unspecified ('\‘jg[}m?ensdiw::uk\;\{;agﬁmﬂg a?r,fj %L:J%klango ellg(?/vezrz
acute lower respiratory infections were the most frequent, followed hospitalised with a diadnosis of cystic %b?osig
o . by a range of infectious (e.g. S. aureus, aspergillosis), respiratory P 9 Y '
Cystic Fibrosis (e.g. bronchiectasis) and other conditions. Admission rates per 100,000 in the Auckland,
1 CF admissions were relatively evenly distributed across the age \s/\i/;nlti;eig;?:gy alr(])(\j/ve?o?hn;fs thl\élanﬁ;auratle%vsh”;veriﬁ
range, although a small peak was evident during adolescence. S :
Mortality was more common in the late teens and early twenties, Northland rates were not significantly different from
. . . . . the New Zealand rate.
with 20 young people having CF listed as the main underlying or a
contributory cause of death in 20067 2010.
S 1 CF admissions were significantly higher for females and for
Medical European/ Ot her > MUor i >  ilBrancand
Conditions young people.
§  During 2008i 2012, 70.0% of hospitalisations for children and young In the Northern region during 200872012, around
people with type 1 diabetes had a diabetes-related primary two thirds (range 65.1
diagnosis, with ketoacidosis/lactic acidosis + / doma accounting for admissions in children and young people with type 1
33.3% and type 1 diabetes without complications for 17.7% of diabetes listed in any of their first 15 diagnoses, had
admissions. A further 30.0% were for diagnoses other than a diabetes-related primary  diagnosis.
diabetes, including gastroenteritis, injuries and poisoning, and Ketoacidosis/lactic acid
pregnancy and childbirth. frequent diabetes-related primary diagnosis in all
four DHBs
Type 1 Diabetes |{ Admissions increased during childhood, reached a peak at 14 ) ) _ .
years, and then fluctuated. Mortality was highest amongst those in During this period, 95 Northland, 383 Waitemata,
their late teens and early twenties, with 15 young people having 252 Auckland and 319 Counties Manukau children
type 1 diabetes listed as the main underlying cause of death, or as and young people were hospitalised with a
a contributory cause, during 2006i 2010. diagnosis of type 1 diabetes. Admission rates per
' 100,000 in the Northland, Auckland and Counties
1 Admissions were significantly higher for females and for

European/ Ot her > MUor i and Pac

young people.

Manukau DHBs were significantly lower than the NZ
rate, while rates in the Waitemata DHB were not
significantly different from the NZ rate.

Introduction and Overview - 31



Stream

Indicator

New Zealand Distribution and Trends

Northern DHBs Distribution and Trends

Chronic
Medical
Conditions

Epilepsy

During 2008i 2012, 75.3% of hospitalisations in children and young
people with epilepsy or status epilepticus had an epilepsy-related
primary diagnosis. Generalised idiopathic epilepsy (24.4%) and
unspecified epilepsy (20.1%) were the most frequent epilepsy-
related diagnoses. A further 24.7% were for unrelated conditions,
with respiratory conditions and injury and poisoning being the most
frequent diagnoses.

The secondary diagnoses assigned to those with epilepsy or status
epilepticus as a primary diagnosis, fell into two categories:
conditions which may have increased the risk of epilepsy (e.g.
cerebral palsy, congenital anomalies); and acute concurrent
illnesses such as respiratory and viral infections.

Admissions were highest during the first four years, with rates
declining during childhood, to reach their lowest point at 14 years.
Rates then increased slightly, to reach a plateau in those in their
late teensi early twenties. Mortality during 200671 2010 occurred
across the age range, although rates were generally higher in the
early 20s, than in late childhood.

Admissions were significantly hi g her for mal es
Pacific children and young people, than for European/Other and
Asian/Indian children and young people.

In the Northern DHBs during 2008i 2012, around %
(range 66. 0%1 79. 6 %) of
children and young people with epilepsy or status
epilepticus had an epilepsy-related diagnosis listed
as the primary reason for admission. Unspecified
epilepsy and generalised idiopathic epilepsy were
the most frequent diagnoses in all four DHBs.

During this period, 182 Northland, 523 Waitemata,
330 Auckland and 644 Counties Manukau children
and young people were hospitalised with a
diagnosis of epilepsy or status epilepticus.
Admission rates per 100,000 were significantly
higher than the NZ rate in Northland and Counties
Manukau and significantly lower in Auckland DHB.
In the Waitemata DHB, admission rates were not
significantly different from the NZ rate.

g

Cancer

During 2002i 2011, acute lymphoblastic leukaemia (ALL) was the
most frequent malignant neoplasm notified to the NZ Cancer
Registry in children and young people aged 0i 24 years, followed by
malignant melanoma of the skin. Carcinoma in situ of the cervix
however, was the most frequent reason for a NZ Cancer Registry
notification, accounting for 61.3% of all notifications during this
period.

During 20017 2010, cancers of the brain were the leading cause of
cancer mortality in children and young people aged 0124 years,
followed by acute lymphoblastic leukaemia.

In all four Northern DHBs during 20021 2011, ALL
was the most frequent malignant neoplasm noatified
to the NZ Cancer Registry in children and young
people. Other frequently notified malignant
neoplasms included non-Hodgkin lymphomas,
malignant melanomas, and malignant neoplasms of
the testis and brain. Carcinoma in situ of the cervix
however, was the most frequent reason for a NZ
Cancer Registry notification in all four DHBs

In the Northern DHBs during 20017 2010, cancers of
the brain and bone and cartilage and ALL were the
leading causes of cancer-related mortality in
children and young people.
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Obesity, Nutrition and Physical Activity

Overweight
and Obesity

Distribution of
Overweight and
Obesity: NZ
Health Surveys

1

The proportion of NZ children aged 2i 14 years who were obese
increased significantly between NZ Health Surveys, with rates rising
from 8.4% (95% CI 7.5i 9.4) in 2006/07, to 10.3% (95% CI 8.9i
11.9) in 2011/12.

In the childrends component of
significant differences in obesity by age. Rates were 9.2% (95% ClI
6.51 12.5) in those 2i 4 years, 10.6% (8.61 12.9) in those 57 9 years
and 10.8% (95% CI 8.71 13.2) in those 101 14 years. In the adult
survey, obesity rates were significantly higher for those 18i 24
years (22.9% (95% CIl 19.61 26.6%)) than for those 15i 17 years
(12.0% (95% CI 8.01 17.2)).

In the 2011/12 NZHS, there were no significant gender differences
in the proportion of children age 2i 14 years who were obese, once
rates were adjusted for age.

MOUOori children howev eri2.68times ndre]
likely to be obese than non-MU o r i children, W
were 3.08 (95% CI 2.41i 3.93) times more likely to be obese than
non-Pacific children, once rates were adjusted for age and gender.
There were no significant differences, in obesity rates between
Asian and non-Asian children.

Children living in the most deprived (NZDep06 deciles 91 10) areas
were 2.33 (95% CI 1.371 3.93) times more likely to be obese than
children in the least deprived (NZDep06 deciles 1i2) areas, once
adjusted for age, sex an ethnic group.

When broken down by region, the proportion of
children aged 2i 14 years in the Northern region who
were obese did not increase significantly between
NZ Health Surveys, with rates being 9.5% (95% CI
8.11 11.0) in 2006/07 and 11.2% (95% CI 9.01 13.7)
in 2011/12.

Distribution of
Overweight and
Obesity:

Yout h61l2

I n the Yout hdl2 s ur vieyd) of Gutlents Mere(
overweight, and 12.6% (95% CI 10.1i 15.1) obese, as compared to
t he Yout hé07 survey wh e 126.6) vére
overweight and 10.4% (95% CI 8.81 11.9) obese.

I n Yout hdl2 sigmificanegemder,rage (hy single year of
age), or rural/urban differences in the proportion of students that
were overweight or obese.

However, the proportion of students who were overweight or obese
was significantly higher for those from the most deprived (NZDep
deciles 8i10) areas, than for those from the least deprived

(NZDep06 deciles 1i 3) areas.
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1 During 2008i 2012, 21.2% of hospitalisations for children and young
people with type 2 diabetes had diabetes listed as the primary |1 In the Northern region during 200812012, 25
diagnosis. The remaining 78.8% were for other conditions including Northland, 43 Waitemata, 64 Auckland and 114
pregnancy and childbirth, skin infections and respiratory diseases. Counties Manukau children and young people were
c ¢|1  Hospitalisations were infrequent during childhood, but increased hospitalised with a diagnosis of type 2 diabetes.
Oggz(iatq_u_f_ncgszo thereafter, with the highest rates being seen in those in their early | Admission rates per 100,000 in the Northland,
DiabetZ§ yp 20s. Auckland and Counties Manukau DHBs were
1 Rates were also significantly higher for females and for Pacific > significantly higher than the NZ rate, while rates in
MOor i > Asian/Indian and Eur o the Waitemata DHB were not significantly different
people. Similar ethnic differences were seen during 2000i 2012, from the NZ rate.
with rates increasing for Paci
people during this period.
1 During 2008i 2012, 96.3% of admissions in children and young
: people 0 24 years with SUFE in any of their first 15 diagnoses had
gr‘]’der(‘;";é%qt SUFE listed as the primary reason for admission.
i
Y 1 Of the 748 SUFE admissions during 20081 2012, 705 (94.3%) were
acute or arranged (<7 days of referral) admissions, while 43 (5.7%) ) .
were from the waiting list. 1 In the Northern DHBs during 2008i2012, 40
Northland, 39 Waitemata, 47 Auckland and 118
Consequences of | 1 95_3.9% of SUFE admissions also had a primary proce_dure _recor_ded, Counties Manukau children and young people were
Obesity: Slipped with closed reductions o_f a SUFE (47.6%) and eplphy5|ode§|s of admitted with a slipped upper femoral epiphysis.
Upper Femoral the femur (21.5%) being the most frequently listed primary ) o .
Epiphysis procedures. 1 Hospital admission rates per 100,000 in Northland
SUFE o . ) . and Counties Manukau were significantly higher
( ) i SUFE admissions were infrequent during early childhood, but than the NZ rate. while rates in the Auckland and
increased rapidly after eight years of age. Admissions reached a Waitemata DHBs 7were significantly lower.
peak at 11 years in females and 12 years in males, before declining
again during the early-mid teens.
i There were no significant gender differences in SUFE rates,

although rates were significantly higher for Pacific and MU o p i

European/Other > Asian/Indian children and young people.
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1 During 200812012, obesity was the most frequent primary
diagnosis in young people aged 15i 24 years admitted for bariatric
surgery, accounting for 65.9% of admissions. Type 2 diabetes and
mechanical complications of gastrointestinal prosthetic devices
made a smaller contribution.
1 Laparoscopic gastric reductions (41.5%) were the most frequent
primary procedure listed in young people admitted for bariatric In the Northern DHBs during 20081 2012, there were
. iapt | Consequences of surgery, followed by gastric bypasses (29.3%). 23 admissions for bariatric surgery in young people
v;r(\;vglg it Obesity: Bariatric | Admissions in young people increased from 0.5 admissions per aged 15i24 vyears (<3 in Northland, 11 in
an esity Surgery year in 200071 01, to 10 per year during 20107 2012. Waitemata, <3 in Auckland DHB and 8 in Counties
f  Admissions were infrequent during the early teens, but increased Manukau.
thereafter, with the highest rates being in those in their early
twenties.
f While admissions were higher for Pacific > European/Other > MU o
young people, these differences did not reach statistical
significance. Admission rates however, were significantly higher for
females than for males
In Northland and Waitemata during June 200671
2012, exclusive/full breastfeeding rates at <6 weeks
and 3 months were higher than the NZ rate, while
1 During the years ending June 20061 2012, the proportion of Plunket rates at 6 month_s were  similar. In Counties
. ; : . Manukau breastfeeding rates were much lower than
babies who were exclusively or fully breastfed remained relatively
. . . . . the NZ rate at all three ages. In Auckland DHB,
static. Exclusive/full breastfeeding rates in the year ending June rates at 3 months were hiaher than the NZ rate
2012 were 66.1% at <6 weeks, 54.6% at 3 months and 24.9% at 6 9 I '
although at <6 weeks rates were more similar.
months of age. .
- Breastfeeding 1 Exclusive/full breastfeeding rates at <6 weeks were higher for In Nort_hland breastfeeding rates at all three ages
Nutrition and S . . were higher for Europeant han f or MU o
. and Solids: European babies than for other ethnic groups. At 3 and 6 months, ; :
Physical - . the Waitemata, Auckland and Counties Manukau
. Breastfeeding in rates were generally higher Eun .
Activity Plunket Babies babies, with differences between Asian and European babies DHBS, rates at <6 weeks were much higher for
decrea,sin as the period proaressed P European babies than for babies of other ethnic
9 b prog ‘ groups. In the Waitemata and Auckland DHBs at 3
T Inthe year ending June 2012, exclusive/full breastfeeding rates at and 6 months however, rates were genera”y h|gher

<6 weeks, 3 months and 6 months were lower for babies from the
most deprived (NZDep decile 10) areas, than for babies from
average or less deprived areas.

for European > Asian > M U o and Pacific babies.

In all four Northern DHBs during the year ending
June 2012, breastfeeding rates at all three ages
were lower for babies living in the most deprived
(NZDep decile 10) areas, than for babies living in
the least deprived (NZDep decile 1) areas.
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Indicator

New Zealand Distribution and Trends

Northern DHBs Distribution and Trends

Nutrition and
Physical
Activity

Breastfeeding
and Solids:
Babies Given
Solids at <4
Months of Age

The proportion of children 4 monthsi 4 years given solid food at <4
months of age decreased significantly (p=0.00) between NZ Health
Surveys, with rates falling from 15.8% (95% CI 13.77118.1) in
2006/07, to 9.5% (95% CI 7.91 11.4) in 2011/12.

In the 2011/12 NZHS, MUo r i  cweie R.23r(%% Cl 1.561 3.19)
times more likely to be given solid food <4 months than non-M U o
children, while Pacific children were 1.67 (95% CI 1.091 2.56) times
more likely to be given solid food <4 months than non-Pacific
children, once rates were adjusted for age and gender. In contrast,
Asian children were significantly less likely to be given solid food <4
months (aRR 0.28 (95% CI 0.117 0.68)) than non-Asian children.

When broken down by region, the proportion of
children aged 4 months to 4 years in the Northern
region given solid food before four months of age
decreased significantly between NZ Health Surveys,
with rates falling from 14.1% (95% CI 10.97 17.8) in
2006/07, to 7.5% (95% CI 4.91 10.9) in 2011/12.

Other Nutritional
Indicators: NZ
Health Surveys

Eating Breakfast at Home: The % of children 2i 14 years who ate
breakfast at home every day in the last week did not change
significantly between NZ Health Surveys. Rates were 87.9% (95%
Cl 86.6i89.0) in 2006/07 and 87.3% (95% CIl 85.7188.7) in
2011/12.

MUor i cweie kighificamly less likely than non-MU o r i o

to eat breakfast at home. Rates were also significantly lower for
Pacific than non-Pacific children and for children from the most
deprived (NZDep06 deciles 91 10 vs. deciles 1i 2) areas.

Fast Food: The % of children 2i 14 years who ate fast food 3+
times in the past week did not change significantly between NZ
Health Surveys, with rates being 7.2% (95% CI 6.31 8.2) in 2006/07
and 6.5% (95% CI 5.31 7.9) in 2011/12.

MUor i c weérd dignificantly more likely than non-MU o
children to have eaten fast food. Rates were also significantly
higher for Pacific than for non-Pacific children. Children from the
most deprived areas were also significantly more likely have eaten
fast food than children from the least deprived areas.

Fizzy Drinks: The % of children 21 14 years who had consumed
fizzy drinks 3+ times in the past week did not change significantly
between NZ Health Surveys, with rates being 19.6% (95% CI 18.0i
21.2) in 2006/07 and 19.6% (95% CI 17.91 21.4)) in 2011/12.

MUor i c weérd dignificantly more likely than non-MU o
children to have consumed fizzy drinks. Rates were also
significantly higher for Pacific than for non-Pacific children, for
Asian than for non-Asian children and for children from the most
deprived areas.

Eating Breakfast at Home: When broken down by
region, there were no significant changes in the
proportion of Northern children who ate breakfast at
home every day in the last week, between the
2006/07 and 2011/12 NZ Health Surveys. In the
2011/12 NZHS, 87.7% (95% CIl 84.9i90.2) of
Northern children ate breakfast at home every day in
the last week.
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Other Nutritional
Indicators:
Yout h612

Breakfast: | n t he Youthdé12 Surveis2)of
secondary students said they hardly ever ate breakfast, with the %
of females (20.8% (95% CI 18.4i 23.3)) being significantly higher
than for males (11.7% (95% CI 10.671 12.8)).

While there were no age differences, a significantly higher
proportion of students from the most deprived (NZDep deciles 81
10) areas said they hardly ever ate breakfast, than students from
the least deprived (NZDep06 deciles 17 3) areas.

There were no significant urban vs. rural differences in the
proportion of students who said they hardly ever ate breakfast

Fruit and Vegetables: I'n Youthodl2, 3i31.6D 66
students said that they ate 2+fruit and 3+ vegetables per day.

There were no significant gender or age differences in the % of
students who ate 2+ fruit and 3+ vegetables per day. Rates were
also not significantly different between those in the most and least
deprived NZDepO06 areas, or urban and rural areas.

Physical Activity:
Yout hdo1l2

1

Participation in Physical Activity: I n Youthoél2,
Cl1 59.91 64.0) of students had participated in >20 minutes vigorous
physical activity on 3+ occasions in the past seven days, only 9.6%
(95% CIl 8.7110.5) reported achieving the recommended 60+
minutes of physical activity daily.

The proportion of males undertaking >20 minutes vigorous physical
activity was significantly higher than for females. Rates were also
significantly hi gher f or younger studen
and for students from less deprived (NZDep06 decileli 3 vs. deciles
8i 10) or rural areas.

Travel to School by Active Means: I'n Youthodél?z2,
29.51 35.9) of students usually travelled to school by active means
(walk, bike or skate) 6+ times in the past seven days.

While there were no significant gender differences in the proportion
who usually travelled to school by active means, rates were
significanty hi gher f or younger ssi+weaesh
for students from more deprived (NZDepO6 deciles 8i 10 vs.
decileli 3) or urban areas.

Sedentary Leisure: I n Youtho6é1l2, 2 830.2) %f
students spent 3+ hours each day watching TV, while 19.5% (95%
Cl 17.41 21.7) spent 3+ hours playing computer games, and 34.8%
(95% CI 33.21 36.4) spent 3+ hours on the internet.
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Nutrition and
Physical
Activity

Physical Activity:
NZ Health
Surveys

Travel to School by Active Means: The % of children aged 5i 14
years who usually travelled to school by active means did not
change significantly (p=0.51) between NZ Health Surveys, with
rates being 46.1% (95% CI 43.3i 48.8) in 2006/07 and 47.5% (95%
Cl1 44.2150.7) in 2011/12.

In the 2011/12 NZHS, once adjusted for age and gender, MU o
children were significantly more likely than non-MU o r i ctb
travel to school by active means, with rates also being significantly
higher for Pacific than for non-Pacific children.

Once adjusted for age, ethnicity and gender, children from the most
deprived (NZDep06 deciles 97 10) areas were significantly more
likely to travel to school by active means than children in the least
deprived (NZDep06 deciles 11 2) areas.

Watching 2+ Hours TV per Day: In the 2011/12 NZHS, children
aged 5i 9 years (49.1% (95% CI 45.21 53.1)) were significantly less
likely to watch 2+ hours of TV per day than children aged 107 14
years (57.8% (95% CI 54.51 60.9)).

Once adjusted for age and gender, MOor i chil dren
more likely than non-MU o r i children to wat
day, with rates also being significantly higher for Pacific children
than for non-Pacific children.

Once adjusted for age, ethnicity and gender, children from the most
deprived (NZDep06 deciles 9i 10) areas were significantly more
likely to watch 2+ hours of TV per day than children in the least
deprived (NZDep06 deciles 11 2) areas.
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FETAL DEATHS

Introduction

The Perinatal and Maternal Mortality Review Committee definesa f et al thkdeathh as A
of a baby born at 20 weeks gestation or beyond, or weighing at least 400g if gestation is
unknown. Fetal death includes stillbirth and termination of pregnancyo(7].

Internationally, fetal death rates in high-income countries have shown little or no
improvement over the past two decades [8]. Maternal overweight and obesity has been
identified as one of the leading modifiable risk factors. Other risk factors include advanced
maternal age (35+ years), smoking and primiparity [8]. A range of pregnancy-related
disorders also increase the risk of a fetal death including fetal growth restriction, placental
abruption, and maternal diabetes and hypertension [8].

In New Zealand, research suggests that the risk of fetal death is higher for older women
(35+ years), and those in their first or fourth or higher pregnancies. A range of lifestyle and
social factors are also associated with an increased risk, including smoking, being
overweight or obese, not being married or in paid work, and living in a more deprived
(NZDep deciles 97 10) area [9,10,11]. Indian and Pacific women have higher fetal death
rates than European women [9,10], although in one recent study, the excess risk for
Pacific women disappeared once a humber of other risk factors were taken into account
[11]. In this same study, unexplained antepartum deaths (39.4%) and fetal growth
restriction (18.7%) accounted for almost 60% of fetal deaths, with the post mortem rate
being 47% (73 of 155 cases) [11].

The following section reviews the distribution of fetal deaths in the Northern DHBs using
information from the National Mortality Collection and the Birth Registration Dataset. The
section concludes with a brief review of policy documents and evidence-based reviews
which consider how fetal deaths might be prevented at the population level.

Data Sources and Methods

Indicator
1. Intermediate Fetal Deaths

Numerator: National Mortality Collection: Fetal deaths occurring between 20 and 27 weeks gestation.
Denominator: Birth Registration Dataset: All births 20+ weeks gestation.

2. Late Fetal Deaths

Numerator: National Mortality Collection: Fetal deaths occurring at 28+ weeks gestation.
Denominator: Birth Registration Dataset: All births 28+ weeks gestation.

In the National Mortality Collection, all fetal deaths are assigned a main underlying fetal cause of death. In
addition other fetal and maternal causes contributing to the death are also listed. In this section, the main
underlying fetal cause of death was assigned using the following ICD-10-AM codes: Malnutrition/Slow Fetal
Growth (P05), Prematurity/Low Birth Weight (P07), Intrauterine Hypoxia (P20), Congenital Pneumonia (P23),
Infections Specific to Perinatal Period (P35i P39), Hydrops Fetalis not due to Haemolytic Disease (P83.2),
Aspiration of Meconium/Amniotic Fluid/Mucus (P24.0, P24.1), Polycythaemia Neonatorum (P61.1), Fetal Blood
Loss (P50), Unspecified Cause (P95), Congenital Anomalies: Central Nervous System (Q00i Q07), Congenital
Anomalies: Cardiovascular System (Q207 Q28), Chromosomal Anomalies (Q90i Q99), Congenital Anomalies:
Other (remainder Q08i Q89), Other Causes (remainder ICD-10-AM).

For gestational age specific rates, the denominator was those remaining in utero at the specified gestational
age (e.g. the 22 week denominator excludes births occurring at 20 and 21 weeks)

Notes on Interpretation

Note 1: Death Registration data do not differentiate between spontaneous fetal deaths and late terminations of
pregnancy, as all fetal deaths 20+ weeks gestation require a death registration. The admixture of spontaneous
and induced fetal deaths is likely to be most prominent at earlier gestations (e.g. the high number of deaths
attributed to congenital anomalies prior to 25 weeks gestation) and this must be taken into account when
interpreting the data in this section.
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New Zealand Distribution and Trends

New Zealand Trends

In New Zealand, intermediate fetal deaths increased during the early 2000s, but became
relatively static after 2004i 05, while late fetal deaths were relatively static throughout
20001 2010 (Figure 1).

Figure 1. Intermediate and Late Fetal Deaths, New Zealand 20001 2010
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Source: Numerator: National Mortality Collection; Denominator: Birth Registration Dataset

Distribution by Cause

Intermediate Fetal Deaths: In New Zealand during 20061 2010, unspecified cause was the
most frequently listed main fetal cause of death for babies dying in utero between 20 and
27 weeks of gestation, followed by prematurity/low birth weight and congenital and
chromosomal anomalies (Table 2).

Late Fetal Deaths: During 20067 2010, unspecified cause was also the most frequently
listed main fetal cause of death for babies dying in utero at 28+ weeks gestation, followed
by malnutrition/slow fetal growth and intrauterine hypoxia. Congenital anomalies as a
group, however, still made a significant contribution (Table 2).

Distribution by Gestational Age and Cause

In New Zealand during 20061 2010, fetal deaths exhibited a J-shaped distribution with
gestational age, with a peak occurring prior to 25 weeks, and then rates increasing rapidly
again after 37 weeks. When broken down by cause, fetal deaths arising from congenital
anomalies and prematurity/low birth weight were highest in babies less than 25 weeks
gestation, while unspecified fetal deaths increased rapidly after 37 weeks. Note: These
rates were calculated by dividing the number of fetal deaths at each gestational age by the
number of babies remaining in utero. Thus, while the absolute number of babies dying in
utero did not rise exponentially towards term, the risk for those remaining in utero did.
Further, it was not always possible to distinguish between spontaneous fetal deaths and
late terminations of pregnancy and thus the high mortality rates (e.g. from congenital
anomalies) prior to 25 weeks must be interpreted with this in mind (Figure 2).
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Table 2. Intermediate and Late Fetal Deaths by Main Fetal Cause of Death, New Zealand

20061 2010

pesne: | Deane: | RAEPE | o0 ooy
Main Fetal Cause of Death Total ’ Annual- 185)“?120 Deaths

200671 2010 Average
Intermediate Fetal Deaths
Unspecified Cause 318 63.6 99.17 24.5
Prematurity/Low Birth Weight 188 37.6 58.63 14.5
Chromosomal Anomalies 165 33.0 51.46 12.7
Congenital Anomalies: CNS 123 24.6 38.36 9.5
Congenital Anomalies: CVS 91 18.2 28.38 7.0
Congenital Anomalies: Other 135 27.0 42.10 104
Malnutrition/Slow Fetal Growth 95 19.0 29.63 7.3
Congenital Pneumonia 34 6.8 10.60 2.6
Infections Specific to Perinatal Period 24 4.8 7.48 1.9
Fetal Blood Loss 23 4.6 7.17 1.8
Hydrops Fetalis (not Haemolytic Disease) 19 3.8 5.93 15
Intrauterine Hypoxia 19 3.8 5.93 15
Polycythaemia Neonatorum 12 2.4 3.74 0.9
Other Causes 50 10.0 15.59 3.9
New Zealand Total 1,296 259.2 404.16 100.0
Late Fetal Deaths

Unspecified Cause 513 102.6 161.31 48.0
Malnutrition/Slow Fetal Growth 116 23.2 36.48 10.9
Intrauterine Hypoxia 102 20.4 32.07 9.6
Aspiration Meconium/Amniotic Fluid/Mucus 36 7.2 11.32 3.4
Chromosomal Anomalies 36 7.2 11.32 3.4
Congenital Anomalies: CNS 34 6.8 10.69 3.2
Congenital Anomalies: CVS 20 4.0 6.29 1.9
Congenital Anomalies: Other 48 9.6 15.09 4.5
Fetal Blood Loss 37 7.4 11.64 3.5
Infections Specific to Perinatal Period 27 5.4 8.49 25
Prematurity/Low Birth Weight 11 2.2 3.46 1.0
Hydrops Fetalis (not Haemolytic Disease) 8 1.6 2.52 0.7
Congenital Pneumonia 6 1.2 1.89 0.6
Polycythaemia Neonatorum 3 0.6 0.94 0.3
Other Causes 71 14.2 22.33 6.6
New Zealand Total 1,068 213.6 335.83 100.0

Source: Numerator: National Mortality Collection;

Denominator: Birth Registration Dataset
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Figure 2. Fetal Deaths by Gestational Age and Main Fetal Cause of Death, New Zealand

20067 2010
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Figure 3. Intermediate and Late Fetal Deaths by Ethnicity, New Zealand 20007 2010
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Source: Numerator: National Mortality Collection; Denominator: Birth Registration Dataset; Note: Ethnicity is
Level 1 Prioritised
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Distribution by Ethnicity, NZDep Decile, Maternal Age and Gender

Intermediate Fetal Deaths: In New Zealand during 20061 2010, there were no significant
gender, ethnic or socioeconomic (as measured by NZDep06) differences in intermediate
fetal death rates. Mortality however, was significantly higher for the babies of younger (<25
years) and older (35+ years) women, than for the babies of women aged 301 34 years
(Table 3). During 20007 2010, intermediate fetal death rates were consistently higher for
European/ Ot her

Asian/ | nd

i an

babi

es

babies were more variable (Figure 3).

t han

for

Late Fetal Deaths: In New Zealand during 20061 2010, late fetal deaths were significantly

hi gher f

or

Paci

fic >

MUoTr i

>

European/ Ot her

deprived (NZDep deciles 51 10) areas. Rates were also significantly higher for the babies
of teenage women, than for the babies of women aged 30i 34 years (Table 3). During
20007 2010, late fetal death rates were consistently higher for Pacific babies than for
babies from other ethnic groups (Figure 3).

Table 3. Intermediate and Late Fetal Deaths by Ethnicity, NZ Deprivation Index Decile,
Gender and Maternal Age, New Zealand 20067 2010

. Rate per Rate ' Rate per Rate
Variable 1OQ,OOO Ratio 95% Cl | Variable 10(_),000 Ratio 95% Cl
Births Births
Intermediate Fetal Deaths
Prioritised Ethnicity Gender

Asian/Indian 448.2 1.11 | 0.93i1.32 | Female 394.6 1.00
European/Other 405.1 1.00 Male 407.7 1.03 | 0.93i1.15
MUor i 374.3 | 0.92 | 0.81i11.05 Maternal Age
Pacific 425.2 1.05 | 0.88i1.25 | <20 Years 442.9 1.25 | 1.00i 1.55

NZ Deprivation Index 20i 24 Years 422.3 1.19 | 1.01711.41
Deciles 1i 2 373.2 1.00 251 29 Years 380.9 1.07 | 0.92i 1.26
Deciles 3i 4 447.0 1.20 | 0.99i 1.46 | 30i 34 Years 354.8 1.00
Deciles 5i 6 427.3 1.14 | 0.9511.39 | 35+ Years 464.2 1.31 | 1.12711.53
Deciles 7i 8 402.9 1.08 | 0.901 1.30
Deciles 9i 10 384.0 1.03 | 0.8611.23

Late Fetal Deaths
Prioritised Ethnicity Gender

Asian/Indian 326.0 1.14 | 0.9211.41 | Female 347.3 1.00
European/Other 285.6 1.00 Male 323.7 0.93 | 0.8311.05
MUor i 357.4 1.25 | 1.0911.44 Maternal Age
Pacific 503.4 1.76 | 1.4812.10 | <20 Years 422.5 1.36 | 1.09711.71

NZ Deprivation Index 201 24 Years 349.3 1.13 | 0.9411.35
Deciles 1i 2 224.7 1.00 251 29 Years 305.0 0.99 | 0.83i1.17
Deciles 3i 4 263.8 1.17 | 0.91i 1.51 | 30i 34 Years 309.6 1.00
Deciles 5i 6 334.8 1.49 | 1.18i1.88 | 35+ Years 362.0 1.17 | 0.9971.39
Deciles 7i 8 327.8 1.46 | 1.1611.83
Deciles 9i 10 448.0 1.99 | 1.6112.47

Source: Numerator: National Mortality Collection; Denominator: Birth Registration Dataset; Note: Baby 6 s

ethnicity is Level 1 Prioritised; Decile is NZDep2006
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Northern DHBs Distribution and Trends

Northern DHBs Distribution by Cause

Intermediate Fetal Deaths: In all four Northern DHBs during 20067 2010, congenital and
chromosomal anomalies collectively were the most frequently listed main fetal causes of
death in babies dying in utero between 20 and 27 weeks of gestation, followed by
unspecified causes and prematurity/low birth weight (Table 4, Table 5).

Table 4. Intermediate Fetal Deaths by Main Fetal Cause of Death, Northland and
Waitemata DHBs 20067 2010

. No. of Dl\elz?a.tr?; Rate per % of_
Main Fetal Cause of Death Death_s: Total Annual 109,000 Intermediate
20061 2010 Average Births Fetal Deaths
Intermediate Fetal Deaths
Northland
Unspecified Cause 10 2.0 84.82 23.8
Prematurity/Low Birth Weight 11 2.2 93.30 26.2
Chromosomal Anomalies 3 0.6 25.45 7.1
Congenital Anomalies: CNS 5 1.0 42.41 11.9
Congenital Anomalies: CVS/Other 7 1.4 59.37 16.7
Other Causes 6 1.2 50.88 14.3
Northland Total 42 8.4 356.23 100.0
Waitemata

Unspecified Cause 54 10.8 137.84 29.5
Prematurity/Low Birth Weight 14 2.8 35.74 7.7
Chromosomal Anomalies 25 5.0 63.82 13.7
Congenital Anomalies: CNS 20 4.0 51.05 10.9
Congenital Anomalies: CVS 13 2.6 33.18 7.1
W Congenital Anomalies: Other 24 4.8 61.26 131
Malnutrition/Slow Fetal Growth 11 2.2 28.08 6.0
Congenital Pneumonia 7 1.4 17.87 3.8
Other Causes 15 3.0 38.28 8.2
Waitemata Total 183 36.6 467.12 100.0

Source: Numerator: National Mortality Collection; Denominator: Birth Registration Dataset
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Table 5. Intermediate Fetal Deaths by Main Fetal Cause of Death, Auckland and Counties
Manukau DHBs 2006i 2010

DNo.tr?f' DNo.tr?f' Rate per it % 0(1;' t
Main Fetal Cause of Death .?gtaf' A?]?]u::l. 13@),000 n elr:rgf alla €
20061 2010 | Average iz Deaths
Intermediate Fetal Deaths
Auckland DHB
Unspecified Cause 37 7.4 111.26 26.1
Prematurity/Low Birth Weight 20 4.0 60.14 14.1
Chromosomal Anomalies 18 3.6 54.13 12.7
Congenital Anomalies: CNS 9 1.8 27.06 6.3
Congenital Anomalies: CVS 8 1.6 24.06 5.6
Congenital Anomalies: Other 15 3.0 45.10 10.6
Malnutrition/Slow Fetal Growth 14 2.8 42.10 9.9
Congenital Pneumonia 3 0.6 9.02 2.1
Hydrops fetalis not due to Haemolytic Disease 5 1.0 15.03 3.5
Other Causes 13 2.6 39.09 9.2
Auckland DHB Total 142 28.4 426.99 100.0
Counties Manukau
Unspecified Cause 43 8.6 97.57 23.9
Prematurity/Low Birth Weight 42 8.4 95.31 23.3
Chromosomal Anomalies 15 3.0 34.04 8.3
Congenital Anomalies: CNS 15 3.0 34.04 8.3
Congenital Anomalies: CVS 11 2.2 24.96 6.1
Congenital Anomalies: Other 15 3.0 34.04 8.3
Malnutrition/Slow Fetal Growth 18 3.6 40.85 10.0
Congenital Pneumonia 6 1.2 13.62 3.3
Hydrops fetalis not due to Haemolytic Disease 5 1.0 11.35 2.8
Infections Specific to Perinatal Period 4 0.8 9.08 2.2
Other Causes 6 1.2 13.62 3.3
Counties Manukau Total 180 36.0 408.48 100.0

Source: Numerator: National Mortality Collection; Denominator: Birth Registration Dataset

Late Fetal Deaths: In all four Northern DHBs during 20061 2010, unspecified cause was
the most frequently listed fetal cause of death in babies dying at 28+ weeks gestation,
although malnutrition/slow fetal growth, intrauterine hypoxia and congenital and
chromosomal anomalies also made a contribution (Table 6).
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Table 6. Late Fetal Deaths by Main Fetal Cause of Death, Northern DHBs 20061 2010

|
Main Fetal Cause of Death Total Annual 100,000 Fetal
20067 2010 | Average Births Deaths
Late Fetal Deaths
Northland
Unspecified Cause 29 5.8 247.82 60.4
Congenital/Chromosomal Anomalies 7 1.4 59.82 14.6
Infections Specific to Perinatal Period 3 0.6 25.64 6.3
Other Causes 9 1.8 76.91 18.8
Northland Total 48 9.6 410.19 100.0
Waitemata
Unspecified Cause 71 14.2 182.72 55.5
Malnutrition/Slow Fetal Growth 14 2.8 36.03 10.9
Intrauterine Hypoxia 8 1.6 20.59 6.3
Chromosomal Anomalies 5 1.0 12.87 3.9
Congenital Anomalies: CNS 10 2.0 25.74 7.8
Congenital Anomalies: CVS/Other 6 1.2 15.44 4.7
Aspiration Meconium/Amniotic Fluid/Mucus 3 0.6 7.72 2.3
Fetal Blood Loss 3 0.6 7.72 2.3
Infections Specific to Perinatal Period 3 0.6 7.72 2.3
Other Causes 5 1.0 12.87 3.9
Waitemata Total 128 25.6 329.42 100.0
Auckland DHB
Unspecified Cause 35 7.0 106.19 34.7
Malnutrition/Slow Fetal Growth 16 3.2 48.54 15.8
Intrauterine Hypoxia 8 1.6 24.27 7.9
Aspiration Meconium/Amniotic Fluid/Mucus 6 1.2 18.20 5.9
Chromosomal Anomalies <3 S S S
Congenital Anomalies: CNS 4 0.8 12.14 4.0
Congenital Anomalies: CVS/Other 12 2.4 36.41 11.9
Fetal Blood Loss 4 0.8 12.14 4.0
Infections Specific to Perinatal Period 6 1.2 18.20 5.9
Other Causes 8 1.6 24.27 7.9
Auckland DHB Total 101 20.2 306.43 100.0
Counties Manukau

Unspecified Cause 108 21.6 247.29 54.3
Malnutrition/Slow Fetal Growth 18 3.6 41.22 9.0
Intrauterine Hypoxia 22 4.4 50.37 111
Fetal Blood Loss 6 1.2 13.74 3.0
Infections Specific to Perinatal Period 6 1.2 13.74 3.0
Chromosomal Anomalies 5 1.0 11.45 25
Congenital Anomalies: CNS/CVS 4 0.8 9.16 2.0
Congenital Anomalies: Other 5 1.0 11.45 25
Aspiration Meconium/Amniotic Fluid/Mucus 3 0.6 6.87 15
Other Causes 22 4.4 50.37 111
Counties Manukau Total 199 39.8 455.66 100.0

Source: Numerator: National Mortality Collection; Denominator: Birth Registration Dataset; Note

due to small numbers
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Northern DHBs vs. New Zealand

In all four Northern DHBs during 20061 2010, intermediate fetal death rates were not
significantly different from the New Zealand rate. While late fetal death rates in the
Northland, Waitemata and Auckland DHBs were also not significantly different from the
New Zealand rate, in Counties Manukau rates were significantly higher (RR 1.36 95% CI
1.171 1.58) (Table 7).

Table 7. Intermediate and Late Fetal Deaths, Northern DHBs vs. New Zealand 20061 2010

Number of Ngr;égﬁrsgf Rate per
DHB Death_s: Total Annual. 10(_),000 Rate Ratio 95% ClI

20061 2010 Average Births

Intermediate Fetal Deaths
Northland 42 8.4 356.2 0.88 0.65i1 1.20
Waitemata 183 36.6 467.1 1.16 0.991 1.35
Auckland 142 28.4 427.0 1.06 0.8911.26
Counties Manukau 180 36.0 408.5 1.01 0.87i1.18
New Zealand 1,296 259.2 404.2 1.00
Late Fetal Deaths

Northland 48 9.6 410.2 1.22 0.92i1.63
Waitemata 128 25.6 329.4 0.98 0.82i1.18
Auckland 101 20.2 306.4 0.91 0.74i1.12
Counties Manukau 199 39.8 455.7 1.36 1.17711.58
New Zealand 1,068 213.6 335.8 1.00

Source: Numerator: National Mortality Collection; Denominator: Birth Registration Dataset

Northern DHBs Trends
In all four Northern DHBs during 20001 2010, large year-to-year variations, possibly as the
result of small numbers, made trends in intermediate and late fetal deaths difficult to
interpret (Figure 4).
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Figure 4. Intermediate and Late Fetal Deaths, Northern DHBs vs. New Zealand 20007 2010
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Local Policy Documents and Evidence-Based Reviews Relevant to
Fetal Deaths

In New Zealand at present, there is no single strategy which focuses on the prevention of fetal
deaths. Thus any local strategies developed will need to incorporate evidence from a variety of

sources. Table 8 provides an overview of a range of New Zealand policy documents and overseas
evidence-based reviews which may be useful in this context.

Table 8. Local Policy Documents and Evidence-Based Reviews Relevant to Fetal Deaths

Ministry of Health Policy Documents

Ministry of Health. 2011. New Zealand Maternity Standards: A set of standards to guide the planning, funding and
monitoring of maternity services by the Ministry of Health and District Health Boards. Wellington: Ministry of
Health. http://www.health.govt.nz/publication/new-zealand-maternity-standards

These standards provide guidance for the provision of safe, equitable and high quality maternity services throughout
New Zealand. They consist of three high level strategic statements to guide the funding, planning, provision and
monitoring of maternity services by the Ministry of Health, DHBs, service providers and health practitioners. The
standards underpin the DHB maternity service specifications, the Primary Maternity Services Notice 2007, the Maternal
Referral Guidelines, and other high-level guidelines and requirements.

Ministry of Health. 2011. Guidelines for consultation with obstetric and related medical services (Referral
Guidelines). Wellington: Ministry of Health. http://www.health.govt.nz/publication/guidelines-consultation-obstetric-and-
related-medical-services-referral-guidelines
These guidelines are intended for lead maternity carers and outline criteria and processes for referral to primary care,
referral for specialist consultation, and referral for the transfer of clinical responsibility for care, transfer of clinical

responsibility for care in an emergency and emergency transport.

International and Australasian Guidelines

Royal College of Obstetricians and Gynaecologists (RCOG). 2011. Reduced fetal movements (Green-top guideline;
no. 57). London (U.K.): Royal College of Obstetricians and Gynaecologists (RCOG). http://www.rcog.org.uk/files/rcog-
corp/GTG57REM25022011.pdf

The purpose of this guideline is to provide advice to clinicians, based on the best available evidence, on the
management of women presenting with reduced fetal movements in pregnancy (excluding those with multiple
pregnancy). The guidelines are structured as a series of clinical questions. The authors note that the available evidence
is limited and that this is reflected in the low grading of some of the recommendations. Appendix 1 provides a care
algorithm (flowchart) and Appendix 2 explains the grading scheme used for the evidence and recommendations. There is
a comprehensive list of references.

Queensland Maternity and Neonatal Clinical Guidelines Program. 2010. Stillbirth Care. Brisbane: Queensland
Government. http://www.health.gld.gov.au/qcg/documents/qg_still5-0.pdf

These guidelines are intended for health professionals in Queensland maternity services and they are consistent with the
Perinatal Society of Australia and New Zealand (PSANZ) Clinical Practice Guideline for Perinatal Mortality. They cover
clinical standards, diagnosis and birth, investigations, autopsy and subsequent pregnancy care. They are concise and
well referenced but do not discuss the research evidence.

Preston S, Mahomed K, Chadha Y, et al. 2010. Clinical Practice Guideline for the Management of Women who
report Decreased Fetal Movements. Brisbane: Australian and New Zealand Stillbirth Alliance (ANZSA).
http://www.stillbirthalliance.org.au/doc/FINAL%20DFM%20quideline%20Ed1V1%201 16Sept2010.pdf

The purpose of this guideline is to assist clinicians provide evidence-based best-practice management for women with
singleton pregnancies who report, or are concerned about, decreased fetal movements (DFM) in the third trimester of
pregnancy. It does not deal with the management of specific pregnancy conditions such as fetal growth restriction,
hypertension or diabetes which may be identified in the course of care. Mothers are often concerned about DFM and
there is good evidence that maternal perception of DFM is associated with many adverse outcomes. Fetal growth
restriction appears to be a major contributor to these. While women should be made aware of the importance of fetal
movement and provided with information, routine fetal movement counting is not recommended. The guidelines discuss
the evidence and recommendations are each accompanied by an indication of the evidence level and the strength of the
recommendation although the authors note that there is an absence of robust research in this area and more high quality
research is needed on both screening tools and management.
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Royal College of Obstetricians and Gynaecologists (RCOG). 2010. Late intrauterine fetal death and stillbirth. London,
U.K.: Royal College of Obstetricians and Gynaecologists (RCOG). http://www.rcog.org.uk/files/rcog-
corp/GTG%2055%20Late%20Intrauterine%20fetal%20death%20and%20stillbirth%2010%2011%2010.pdf

The purpose of this guideline, which is primarily for obstetricians and midwives, is to identify evidence-based options for
women (and their families) who have a late intra-uterine death (after 24 weeks) and to provide guidance on general care
before, during and after birth, and care in subsequent pregnancies. The levels of evidence and the grades of
recommendations in this guideline follow the system used by the Scottish Intercollegiate Guidelines Network (SIGN).
They cover diagnosis, investigations, labour and birth, the puerperium, psychological and social aspects of care, follow-
up, pregnancy following unexplained stillbirth, clinical governance and recommendations for further research.

Flenady V, King J, Charles A, et al. 2009. PSANZ Clinical Practice Guideline for Perinatal Mortality. Version 2.2.
Perinatal Society of Australia and New Zealand (PSANZ).
http://www.stillbirthalliance.org.au/doc/Section_1 Version 2.2 April _2009.pdf

The purpose of this guideline is to assist clinicians in the audit of perinatal deaths, to enable a systematic approach to
perinatal audit in Australia and New Zealand, and also to provide guidance on dealing with the psychological and social
aspects of perinatal bereavement, perinatal post-mortem examination, investigation of stillbirths and neonatal deaths and
the use of perinatal mortality classifications.

National Collaborating Centre for Women's and Children's Health. 2010. Pregnancy and complex social factors. A
model for service provision for pregnant women with complex social factors. London (UK): National Institute for
Health and Clinical Excellence (NICE). http://www.nice.org.uk/nicemedia/live/13167/50861/50861.pdf
This very comprehensive 300+ page guideline, which is
care for the healthy pregnant womano6 ( NIwodiBEen aithicomplexasbcialg

factors, in particular:

A women who misuse substances (alcohol and/or drugs)

A women who are recent migrants, asylum seekers or refugees, or who have difficulty speaking English,

A young women aged under 20

A women who experience domestic abuse
It is intended for health professionals caring for pregnant women, those responsible for commissioning and planning
health services and it may be of relevance to those working in social services and education. It is based on, and reports
on, systematic reviews of the literature aiming to determine which interventions lead to improved pregnancy outcomes.
Al so available through national I nstitute for Health a
for pregnancy and complex social factors: http://pathways.nice.org.uk/pathways/pregnancy-and-complex-social-factors.

National Institute for Health and Clinical Excellence. 2010. Dietary interventions and physical activity interventions
for weight management before, during and after pregnancy. London: National Institute for Health and Clinical
Excellence. http://www.nice.org.uk/nicemedia/live/13056/49926/49926.pdf

Obese women who become pregnant are at increased risk of complications during pregnancy and childbirth and babies
born to obese women face higher risks of a number of adverse outcomes: fetal death, stillbirth, congenital abnormality,
shoulder dystocia, macrosomia (large body size) and subsequent obesity. Pregnant women are not encouraged to diet
but they can be encouraged to take regular exercise a
activity interventions for weight management before, during and after pregnancy are intended for NHS and other
commissioners, health service managers and health professionals. The evidence reviews on which the guideline was
based, and some other relevant background publications can be found at: http://guidance.nice.org.uk/PH27 .

Flenady V, New K, MacPhail J, et al. 2005. Clinical Practice Guideline for Smoking Cessation in Pregnancy.
Brisbane: Centre for Clinical Studies, Mater Health Services.
http://www.stillbirthalliance.org.au/doc/Guideline_for_Smoking_Cessation_in_Pregnancy.pdf

The purpose of this guideline is to assist clinicians in identifying pregnant women who smoke and assisting them to quit.
Smoking cessation interventions for pregnant women can reduce smoking rates and reduce pre term births and low birth
weights. Smoking rates are particularly high among teenage and indigenous Australians. The guideline is based on the
A5Asd0 approach to smoking cessation (Ask, Advi se, Ass
motivation interventions usi ng ewdrds, roadRlocks afidrregpetiteony onaykbe Ysedeal
improve motivation to quit. Recommendations in the guidelines are accompanied by a grade indicating the level of
evidence and by references.
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Systematic and Other Reviews from the International Literature

Chamber | ai nEvEsA, AivesaCaid JR, et al. 2013. Psychosocial interventions for supporting women to
stop smoking in pregnancy. Cochrane Database of Systematic Reviews Issue 10. Art. No.: CD001055.
DOI:10.1002/14651858.CD001055.pub4

Smoking during pregnancy increases the risk of the mother having complications during pregnancy and the baby being
born preterm (before 37 weeks). This updated systematic review identifies that psychosocial interventions to support
women to stop smoking in pregnhancy can increase the proportion of women who stop smoking in late pregnancy and
reduce low birthweight and preterm births. Eighty-six trials were included in the review with 79 of them involving 29,000
women providing data on smoking abstinence in late pregnancy. Most were conducted in high income countries. Detailed
results are provided in the review, with the key findings being that interventions that provided an incentive to stop
smoking appeared to support the most women to quit (one study; RR 3.64, 95% CI 1.8417.23) and an alternative
intervention (one study; RR 4.05, 95% CI 1.48711.11). In studies comparing counselling and usual care (the largest
comparison), it was unclear whether interventions prevented smoking relapse among women who had stopped smoking
spontaneously in early pregnancy (eight studies; average RR 1.06, 95% CI 0.937 1.21). However, a clear effect was seen
in smoking abstinence at zero to five months postpartum (10 studies; average RR 1.76, 95% CI 1.051 2.95), a borderline
effect at six to 11 months (six studies; average RR 1.33, 95% CI 1.00 t01.77), and a significant effect at 12 to 17 months
(two studies, average RR 2.20, 95% CI 1.231 3.96), but not in the longer term. Feedback interventions had a significant
effect only when compared with usual care and provided in conjunction with other strategies, such as counselling (two
studies; average RR 4.39, 95% CI 1.89110.21), but the effect was unclear when compared with a less intensive
intervention (two studies; average RR 1.19, 95% CI 0.451 3.12). Peer provided social support appeared effective (five
studies; average RR 1.49, 95% CI 1.011 2.19), but the effect of partner support was not clear (one study).

Alfirevic Z, Devane D, Gyte GML. 2013. Continuous cardiotocography (CTG) as a form of electronic fetal
monitoring (EFM) for fetal assessment during labour. Cochrane Database of Systematic Reviews Issue 5. Art. No.:
CD006066. DOI: 10.1002/14651858.CD006066.pub?2.

Cardiotocography (CTG, electronic fetal monitoring) records changes in the fetal heart rate in relation to uterine
contractions. It is used to identify babies who may be hypoxic so that additional methods of assessment of fetal wellbeing
(e.g. blood sampling) can be used or delivery expedited by instrumental methods (with vacuum extraction or forceps) or
caesarean section. This review included 13 RCTs or quasi-RCTs (37,000+ women in total), only two of which were of
high quality. The authors concluded that continuous CTG during labour is associated with a reduction in neonatal
seizures but no significant differences in cerebral palsy, infant mortality, or other standard measures of infant wellbeing.
Continuous CTG monitoring was, however, associated with increases in caesarean section (RR 1.63, 95% CI 1.29 to
2.07, 11 trials, n=18,861) and instrumental vaginal births (RR 1.15, 95% CI 1.01 to 1.33, 10 trials n=18,615).

Koopmans L, Wilson T, Cacciatore J, Flenady V. 2013. Support for mothers, fathers and families after perinatal
death. Cochrane Database of Systematic Reviews, Issue 6. Art. No.: CD000452. DOI:
10.1002/14651858.CD000452.pub3

In the developed world it is widely accepted that a perinatal death is devastating for the parents and family. This review
assessed the effects of the provision of counselling or any form of medical, nursing, social or psychological support, or
both, for mothers, fathers and families after perinatal death. There were no RCTs identified and the review authors state
that more research is needed to determine what kinds of support and counselling are most helpful. However, some well-
designed descriptive studies have shown that, under the right circumstances and guided by compassionate, sensitive,
experienced staff, parentsd6 experiences of seeing and
nature of this topic and small sample sizes make it difficult to develop rigorous clinical trials. Hence, other research
designs may further inform practice in this area. Where justified, methodologically rigorous trials are needed. However,
methodologically rigorous trials should be considered comparing different approaches to support.

Dodd JM, Crowther CA. 2012. Specialised antenatal clinics for women with a multiple pregnancy for improving
maternal and infant outcomes. Cochrane Database of Systematic Reviews Issue 8. Art. No.: CD005300. DOI:
10.1002/14651858.CD005300.pub3

Women who have a multiple pregnancy are at greater risk of a number of adverse outcomes, including prematurity (the
greatest risk), hypertension, gestational diabetes, and stillbirth. This review assessed the benefits and harms of
fispecialisedd antenat al clinics compared to standard a
provided data, and this was on perinatal mortality with no statistically significant differences identified between
specialised antenatal care and standard care (RR 1.02; 95% CI 0.26 to 4.03). Women receiving specialised care were
significantly more likely to have a caesarean section (RR 1.38; 95% CI 1.06 to 1.81.)
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Coleman T, Chamberlain C, Davey MA, et al. 2012. Pharmacological interventions for promoting smoking
cessation during pregnancy. Cochrane Database of Systematic Reviews Issue 9. Art. No.: CD010078.
DOI:10.1002/14651858.CD010078

Pharmacotherapies (nicotine replacement therapy (NRT), bupropion and varenicline) are effective treatments for
smoking cessation among the non-pregnant population, but the efficacy and safety of these therapies are not known for
smokers who are pregnant. This review included six trials of NRT (n = 1745 pregnhant smokers). No statistically
significant difference was seen for smoking cessation in later pregnancy after using NRT as compared to control (RR
1.33 95% CI 0.93 to 1.91, six studies, 1745 women). Subgroup analysis comparing placebo-RCTs with those which did
not use placebos found that efficacy estimates for cessation varied with trial design (placebo RCTs, RR 1.20, 95% CI
0.93 to 1.56, four studies, 1524 women; non-placebo RCTs, RR 7.81, 95% CI 1.51 to 40.35, two studies, 221 women).
There were no statistically significant differences in rates of miscarriage, stillbirth, premature birth, birthweight, low
birthweight, admissions to neonatal intensive care or neonatal death between NRT or control groups. However, further
research evidence is required for determining efficacy and safety as there was insufficient evidence to determine whether
NRT was effective or safe for promoting smoking cessation, or what effect NRT had on birth outcomes.

Grivell RM, Wong L, Bhatia V. 2012. Regimens of fetal surveillance for impaired fetal growth. Cochrane Database of
Systematic Reviews Issue 6. Art. No.: CD007113. DOI: 10.1002/14651858.CD007113.pub3

There are wide variations in the policies and protocols for fetal surveillance in pregnancies where fetal growth impairment
is suspected and there are many different techniques used for assessment of fetal growth and wellbeing. This review
reports on one RCT done in New Zealand (167 women and babies) which compared a twice-weekly surveillance
regimen (biophysical profile, non-stress tests, umbilical artery and middle cerebral artery Doppler and uterine artery
Doppler) with the same regimen applied fortnightly (both groups had fetal growth assessed fortnightly). There was no
difference between the groups in the primary maternal outcome (emergency caesarean for fetal distress) but women in
the twice-weekly surveillance group were more likely to have induction of labour than those in the fortnightly surveillance
group (Risk ratio 1.25, 95% CI 1.04-1.50) and overall their babies were born four day earlier. There was insufficient data
to assess perinatal mortality or serious morbidity. No fetal deaths occurred in either group.

Flenady V, Middleton P, Smith GC, et al. 2011. Stillbirths: the way forward in high-income countries. The Lancet,
377(9778), 1703-17.

This paper, which is one of six in the Lancetds 2011
stillbirth rates between different population groups indicate that there is scope for further reductions in stillbirth rates.
Overweight, obesity and smoking are important modifiable risk factors. Advanced maternal age is also a risk factor. A
substantial proportion of stillbirths are linked to placental pathologies and infection associated with preterm birth. National
perinatal mortality audit programmes aimed at improving the quality of care could reduce stillbirth rates and an
international consensus on definitions and classifications related to stillbirth is necessary. All parents should be offered a
thorough investigation including a high-quality autopsy and placental histopathology. Future research should focus on
screening and interventions to reduce antepartum stillbirth as a result of placental dysfunction.

The other papers in the Lancet stillbirth series, which provide a global perspective on the issue of stillbirth, are:
Frgen JF, Cacciatore J, McClure EM, et al. 2011. Stillbirths: why they matter. The Lancet, 377(9774), 1353-66.

Lawn JE, Blencowe H, Pattinson R, et al. 2011. Stillbirths: Where? When? Why? How to make the data count? The
Lancet, 377(9775), 1448-63.

Bhutta ZA, Yakoob MY, Lawn JE, et al. 2011. Stillbirths: what difference can we make and at what cost? The
Lancet, 377(9776), 1523-38.

Pattinson R, Kerber K, Buchmann E, et al. Stillbirths: how can health systems deliver for mothers and babies? The
Lancet, 377(9777), 1610-23.

Goldenberg RL, McClure EM, Bhutta ZA, et al. 2011. Stillbirths: the vision for 2020. Lancet, 377(9779), 1798-805.

Flenady V, Koopmans L, Middleton P, et al. 2011. Major risk factors for stillbirth in high-income countries: a
systematic review and meta-analysis. Lancet, 377(9774), 1331-40.

This systematic review included 96 population-based studies. The highest ranking modifiable risk factor for stillbirth was
found to be maternal obesity with a population attributable risk (PAR) calculated to be 8-18% across five countries
(Australia, Canada, Netherlands, UK, and USA). Advanced maternal age (> 35 years) had a PAR of 7-11% and maternal
smoking had a PAR of 4-7%. In disadvantaged populations the PAR for smoking could be as high as 20%. Primiparity
contributes to about 15% of stillbirths. Placental pathology has an important role in stillbirth, as indicated by the PARs for
small-for-gestational-age (23%) and placental abruption (15%). Pre-existing maternal diabetes and hypertension still
contribute to stillbirth in high income countries. Priority areas for stillbirth prevention are raising awareness and
implementing interventions to address obesity, maternal age and smoking.

The Cochrane Collection contains a large number of other reviews relating to tests which may be used to assess fetal
wellbeing. Some of the interventions which have been the subject of Cochrane reviews are: fetal movement counting,
fetal and umbilical Doppler ultrasound, amniotic fluid index vs. single deepest vertical pocket as a screening test,
biochemical tests of placental function, biophysical profiles, routine ultrasound at 24 weeks, symphysis-fundal height
measurement, fetal fibronectin testing, and near infrared spectroscopy.
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Other Relevant Publications

Perinatal and Maternal Mortality Review Committee. 2013. Seventh Annual Report of the Perinatal and Maternal
Mortality Review Committee: Reporting Mortality 2011. Wellington: Health Quality & Safety Commission
http://www.hgsc.govt.nz/assets/PMMRC/Publications/Seventh-PMMRC-Report-FINAL-June-2013.pdf

The Perinatal and Maternal Mortality Review Committee (PMMRC) reviews all perinatal and maternal deaths in New
Zealand with the aim of identifying areas for improvement in maternal and newborn care. This report is based on the data
collected by the Mortality Review Data Group. A perinatal death is defined as one occurring after 20 weeks gestation (or
of a baby weighing at least 400g if gestation is unknown) and up to and including the 28" day of life. Besides reporting
statistics, the report also makes recommendations for future work by the PMMRC, the Ministry of Health, lead maternity
cares, DHBs and others. This report notes a significant increase in perinatal-related mortality among babies born in
multiple pregnancies from 2007 to 2011. Of all perinatal-related deaths, 19% were identified as potentially avoidable in
2011. The most common contributory factors were barriers to access or engagement with care followed by personnel
factors. MU o and Pacific mothers were significantly more likely to have potentially avoidable perinatal-related deaths
than New Zealand European mothers, and there was a significant increase in potentially avoidable perinatal-related
death with increasing socioeconomic deprivation. The report also noted that in an audit of babies who had died in 2010
with potentially identifiable congenital abnormalities, one in four women who had sought care with a primary health care
provider before 14 weeks was not offered first or second trimester antenatal screening and that folate prophylaxis was
infrequent and poorly documented.

Stacey T, Thompson JM, Mitchell EA, et al. 2012. Antenatal care, identification of suboptimal fetal growth and risk
of late stillbirth: findings from the Auckland Stillbirth Study. Australian and New Zealand Journal of Obstetrics and
Gynaecology, 52(3):242-7. doi: 10.1111/j.1479-828X.2011.01406.x

This paper examines the role of antenatal care plays in the prevention of stillbirth in high income countries. The 151
cases in this study were women with a singleton, late stillbirth without congenital abnormality, with controls being 310
ongoing pregnancies randomly selected at the same gestation at which the stillbirth occurred. Cases and controls
constituted 72% of each of their respective potential cohorts. Findings indicate that a two fold increase in late stillbirth
was associated with accessing less than half the recommended antenatal visits (adjusted odds ratio, aOR, 2.68; 95% CI,
1.04-6.90) when compared with accessing the recommended number of visits. Compared to babies identified as being
small-for-gestational-age (SGA) during the antenatal period, babies who were SGA or had not been identified as SGA
prior to birth, were more at risk of being stillborn (aOR, 9.46; 95% CI, 1.98-45.13). The authors concluded that the study
reiterated the importance of regular antenatal care attendance.

Stacey T, Thompson JMD, Mitchell EA, et al. 2011. Relationship between obesity, ethnicity and risk of late stillbirth:
a case control study. BMC Pregnancy & Childbirth, 11, 3.

This paper reports on the Auckland Stillbirth study, a case-control study conducted from July 2006 to June 2009. Women
who had a late stillbirth (O 28 weeks) were matched
univariate analysis of results, Pacific ethnicity, overweight and obesity, grand multiparity, not being married, not being in
paid work, social deprivation, exposure to tobacco smoke and use of recreational drugs were associated with an
increased risk of late stillbirth. In the multivariate analysis Maternal overweight and obesity, nulliparity, grand multiparity,
not being married and not being in paid work were independently associated with late stillbirth but Pacific ethnicity was
no longer significant (adjusted Odds Ratio 0.99; 0.51-1.91). The disparity in stillbirth rates between Pacific and European
women can be explained by confounding factors such as high parity and maternal obesity.

Note: The publications listed were identified using the search methodology outlined in Appendix 1.
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PRETERM BIRTH

Introduction

Preterm birth is defined as the birth of a baby prior to 37 weeks completed gestation. It can
be further subdivided into moderate/late preterm (321 36 completed weeks), very preterm
(281 31 completed weeks) and extremely preterm (less than 28 weeks gestation) birth [12].

Preterm birth is not a single entity, but has a variety of causes (e.g. infections, stress,
multiple pregnancy, cervical insufficiency), and pathways (e.g. inflammation, hormone
activation, uterine over-distension) [12]. It is traditionally subdivided into three categories:
births arising from 1) preterm labour with intact fetal membranes; 2) preterm rupture of the
fetal membranes; and 3) iatrogenic preterm birth, where delivery is induced for maternal or
fetal reasons [12]. In developed countries, it has been estimated that around 401 45% of
preterm births follow preterm labour, 257 40% follow preterm premature rupture of the fetal
membranes, and 301 35% are indicated deliveries [12].

Infants born prematurely may experience a range of adverse outcomes. When compared
to term infants, preterm infants have higher rates of temperature instability, respiratory
distress, infections, apnoea, low blood sugar, jaundice, and feeding difficulties. Preterm
birth is also the leading cause of early neonatal death, with the risk increasing with
decreasing gestational age [12]. Those born very or extremely prematurely (<32 weeks
gestation) are also at an increased risk of developmental disabilities such as cerebral
palsy, and intellectual disabilities [13].

Internationally, there have been large increases in preterm birth rates during the past two
decades, largely confined to the late preterm (341 36 weeks) category. These increases
have been attributed to increasing obstetric intervention, higher rates of twins as a result of
assisted reproductive techniques, and delayed childbearing [13]. New Zealand also
experienced an increase in preterm birth rates during the 1980s and 1990s, with the most
rapid increases occurring amongst those living in the most affluent (NZDep deciles 1i 2)
areas, and in European/Other women [14,15].

The following section reviews preterm birth rates in the Northern DHBs using information
from the Birth Registration Dataset. The section concludes with a brief overview of policy
documents and evidence-based reviews which consider how preterm birth might be
addressed at the population level.

Data Sources and Methods

Indicator

1. Preterm birth rates per 100 live births in singleton live born babies by gestational age

2. Preterm birth rates per 100 live births in live born babies by plurality (singletons, twins, triplets)
Data Sources

1. Numerator: Birth Registration Dataset: All singleton live born babies 207 36 weeks gestation. Gestational age
categories include 20i 27 weeks, 287 31 weeks, and 32i 36 weeks.

Denominator: Birth Registration Dataset: All singleton live born babies 20+ weeks gestation.

2. Numerator: Birth Registration Dataset: All live born babies 207 36 weeks gestation by plurality (singletons,
twins, triplets).

Denominator: Birth Registration Dataset: All live born babies 20+ weeks gestation by plurality.
Notes on Interpretation

Note 1: Year is year of registration, rather than year of birth.

Note 2: See Appendix 4 for an overview of the Birth Registration Dataset

Note 3: In this analysis, stillborn babies have been excluded due to advice from the Ministry of Health that the
Birth Registration dataset provides less reliable information on stillborn babies than the National Mortality
Collection.
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New Zealand Distribution and Trends

Preterm Births in Singleton Pregnancies

New Zealand Trends

Preterm Birth Rates: In New Zealand during 20007 2012, preterm birth rates per 100 live
births were relatively static. Rates for those born at 20i 27 weeks gestation were 0.38 in
2000 and 0.35 in 2012, while rates for those born at 287 31 weeks were 0.60 in 2000 and
0.62 in 2012, and rates for those born at 327 36 weeks were 5.0 in 2000 and 5.1 in 2012
(Figure 5).

Figure 5. Preterm Birth Rates in Singleton Live Born Babies by Gestational Age, New
Zealand 20001 2012
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Source: Birth Registration Dataset: Numerator: all singleton live born babies 207136 weeks gestation;
Denominator: all singleton live born babies 20+ weeks gestation

Number of Preterm Births: During the same period however, the actual number of preterm
babies born increased, as the result of a rising birth rate, with the majority of this increase
occurring between 2003 and 2008. The largest increases were seen in those born at 321
36 weeks, with numbers in this category rising from 2,744 in 2000 to 3,082 in 2012. While
the number of babies born at 28i 31 weeks gestation also rose, from 331 in 2000 to 374 in
2012, the number of babies born at 207 27 weeks gestation did not change (211 in both
2000 and 2012) (Figure 6).
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Figure 6. Number of Preterm Births in Singleton Live Born Babies by Gestational Age, New
Zealand 20007 2012
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Figure 7. Preterm Birth Rates in Singleton Live
Zealand 20007 2012
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Distribution by Ethnicity, NZDep Decile, Gender and Maternal Age

All Preterm Births (207 36 Weeks): In New Zealand during 20081 2012, preterm birth rates
were significantly hig h e r for mal es and for MUor i
European/Other and Pacific babies. Rates were also significantly higher for those living in
more deprived (NZDep deciles 77 10) areas, and for the babies of younger (<25 years) and
older (35+ years) mothers, than for the babies of mothers aged 251 29 years (Table 9).
Similarly, during 200012 0 1 2, preterm birth rates for
than for Asian/Indian, European/Other and Pacific babies (Figure 7).

babi es

bab

MUor i

Table 9. Preterm Birth Rates in Singleton Live Born Babies by Ethnicity, NZ Deprivation
Index Decile, Gender and Maternal Age, New Zealand 2008i 2012

Rate
Ratio

Rate

0,
Ratio SR

Variable Rate Variable Rate 95% ClI

All Preterm Singletons (2071 36 Weeks)

NZ Deprivation Index Decile Maternal Age

Deciles 11 2 5.58 1.00 <20 Years 7.51 1.34 | 1.2611.41

Deciles 3i 4

5.63

1.01

0.961 1.06

20i 24 Years

6.14

1.09

1.0511.14

Deciles 5i 6

5.75

1.03

0.9811.08

251 29 Years

5.62

1.00

Deciles 7i 8

6.15

1.10

1.0511.16

30i 34 Years

5.65

1.01

0.971 1.05

Deciles 97 10

6.61

1.19

1.1371.24

35+ Years

6.46

1.15

1.1011.20

Babyod

Et h

ni ci ty

Gender

Asian/Indian

5.89

1.02

0.981 1.07

Female

5.53

1.00

5.76 1.00 Male 6.52 1.18 | 1.1511.21

European/Other

MUor i 6.64 1.15| 1.12711.19

Pacific 5.83 1.01 | 0.9711.06

Source: Birth Registration Dataset: Numerator: All singleton live born babies 207136 weeks gestation;
Denominator: All singleton live born babies 20+ weeks gestation; Note: Rates are per 100 live bir t h s ;
Ethnicity is Level 1 prioritised; Decile is NZDep2006

Babyobs

When broken down by gestational age, a common theme emerged, with the magnitude of
the excess risk of preterm birth seen for
of teenage mothers, and those from the more deprived areas, being most marked amongst
births at lower gestations (Table 10). Specifically:

201 27 Weeks: During 2008i 2012, preterm birth rates at 20i 27 weeks gestation were
significantly higher for males, and for those living in more deprived (NZDep deciles 7i 10)
areas. Rates were also significantly h i g h e r  { Racific and Asian/Indian babies than
for European/Other babies, and for the babies of teenage mothers, followed by those aged
201 24 years (Table 10).

281 31 Weeks: During 2008i 2012, preterm birth rates at 28i 31 weeks gestation were also
significantly higher for males and for those living in average and more deprived (NZDep
deciles 3i4 and 7i 10) areas. Rates were also significantly hig her f or Paci
babies than for European/Other babies, and for the babies of teenage mothers, followed
by those aged 201 24 years (Table 10).

32i 36 Weeks: During 2008i 2012, preterm birth rates at 321 36 weeks gestation were
significanty hi gher f or mal iessthan for Europedt/@thei, Asiardliidian and
Pacific babies, and for those living in the most deprived (NZDep deciles 9i 10) areas.
Preterm birth rates were also significantly higher for the babies of younger (<25 years) and
older (35+ years) mothers than for the babies of mothers aged 25i 29 years (Table 10).
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Table 10. Preterm Birth Rates in Singleton Live Born Babies by Ethnicity, NZ Deprivation
Index Decile, Gender, Maternal Age and Gestational Age, New Zealand 20087 2012

Variable Rate s:tti?) 95% Cl | Variable Rate FF::tti?) 95% ClI
Preterm Singletons 201 27 Weeks
NZ Deprivation Index Decile Maternal Age
Deciles 1i 2 0.26 1.00 <20 Years 0.69 2.14 | 1.7512.62
Deciles 3i 4 0.29 1.11 | 0.87i1.42 | 20i 24 Years 0.43 1.34 | 1.12i1.60
Deciles 51 6 0.29 1.13 | 0.8971.43 | 25i 29 Years 0.32 1.00
Deciles 77 8 0.36 1.37 | 1.107 1.70 | 30i 34 Years 0.28 0.87 | 0.73i 1.04
Deciles 97 10 0.50 1.92 | 1.5712.36 | 35+ Years 0.33 1.02 | 0.8511.22
Babybds Ethnicit) Gender
Asian/Indian 0.39 1.42 | 1.1711.72 | Female 0.33 1.00
European/Other 0.27 1.00 Male 0.38 1.14 | 1.021 1.29
MUOor i 0.46 1.66 | 1.4511.91
Pacific 0.44 159 | 1.3211.91
Preterm Singletons 281 31 Weeks
NZ Deprivation Index Decile Maternal Age
Deciles 1i 2 0.45 1.00 <20 Years 0.78 1.36 | 1.14i1.62
Deciles 3i 4 0.56 1.23 | 1.03i 1.47 | 20i 24 Years 0.69 1.19 | 1.0471.37
Deciles 5i 6 0.54 1.18 | 0.99i 1.41 | 25i 29 Years 0.58 1.00
Deciles 77 8 0.64 1.41 | 1.207 1.67 | 30i 34 Years 0.54 0.93 | 0.81i 1.06
Deciles 97 10 0.77 1.70 | 1.4511.99 | 35+ Years 0.66 1.14 | 1.007 1.30
Babyoés Ethnicit) Gender
Asian/Indian 0.60 1.11 | 0.96i 1.29 | Female 0.57 1.00
European/Other 0.54 1.00 Male 0.66 1.16 | 1.0611.27
w MOor i 0.71 1.32 | 1.1971.46
Pacific 0.72 1.33 | 1.1611.54
Preterm Singletons 321 36 Weeks
NZ Deprivation Index Decile Maternal Age
Deciles 1i 2 4.87 1.00 <20 Years 6.03 1.28 | 1.20i1 1.36
Deciles 3i 4 4.78 0.98 | 0.9311.04 | 20i 24 Years 5.02 1.06 | 1.01i1.12
Deciles 5i 6 4.92 1.01 | 0.9611.07 | 251 29 Years 4.72 1.00
Deciles 71 8 5.15 1.06 | 1.007 1.11 | 30i 34 Years 4.84 1.02 | 0.98i 1.07
Deciles 97 10 5.34 1.10 | 1.0511.15 | 35+ Years 5.47 1.16 | 1.1171.21
Babyos Ethnicit.y Gender
Asian/Indian 4.90 0.99 | 0.941 1.04 | Female 4.63 1.00
European/Other 4.94 1.00 Male 5.48 1.18 | 1.1511.22
MOor i 5.48 1.11 | 1.07i1.15
Pacific 4.67 0.94 | 0.907 1.00
Source: Birth Registration Dataset: Numerator: All singleton live born babies 207136 weeks gestation;
Denominator: All singleton live born babies 20+ weeks gestation; Note: Rates are per 100 live bir t h s ; Baby?®o

Ethnicity is Level 1 prioritised; Decile is NZDep2006
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Preterm Births in Multiple Pregnancies
Figure 8. Gestational Age at Delivery by Plurality, New Zealand Live Births 20081 2012
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Distribution by Gestational Age

In New Zealand during 20081 2012, 94.0% of singleton babies were born after 36 weeks
gestation, as compared to only 44.9% of twins and 1.3% of triplets, with the gestational
age curve shifting increasingly towards the left (i.e. towards younger gestational ages) as
the number of babies increased. During this period, the most frequent gestational age for
the delivery of a singleton baby was 40 weeks, as compared to 37 weeks for twins and 34
weeks for triplets (Figure 8).

Risk of Preterm Birth by Plurality

In New Zealand during 20081 2012, preterm birth rates per 100 live births were 6.0 for
singletons, 55.1 for twins and 98.7 for triplets, with the risk of preterm birth being 9.13
(95% CI 8.921 9.35) times higher for twins and 16.34 (95% CI 16.02i 16.68) times higher
for triplets, than for singleton babies (Table 11).

Table 11. Preterm Birth Rates by Plurality, New Zealand 200871 2012

Number By Number
. Preterm Pr_eterr_n Live Births: Preterm . e

Pl Births: Total AB\rl:rt:L]JSa.l Annual Birth Rate REUS [REND <0 Gl

2008i 2012 Average

Average
Preterm Births 207 36 Weeks

Singleton 18,625 3,725 61,664 6.04 1.00
Twin 4,840 968 1,755 55.14 9.13 8.9219.35
Triplet 232 46 47 98.72 16.34 | 16.02i 16.68

Source: Birth Registration Dataset: Numerator: All live born babies 207 36 weeks gestation; Denominator: All
live born babies 20+ weeks gestation; Note: Preterm birth rates are per 100 live births

New Zealand Trends

Preterm Birth Rates: In New Zealand during 20007 2012, preterm birth rates per 100 live
births were relatively static in singletons and triplets, with rates for singletons being 6.0 in
2000 and 6.1 in 2012. Similarly rates for triplets were 96.3 in 2000 and 100.0% in 2012. In
contrast, preterm birth rates in twins increased, from 49.9 in 2000 to 59.3 in 2000, with the
majority of this increase occurring after 2008 (Figure 9).

Number of Preterm Births: During the same period, the actual number of singleton preterm
babies born increased (from 3,286 in 2000 to 3,667 in 2012), as the result of a rising birth
rate, with the majority of this increase being between 2003 and 2008. Similarly, the number
of twin preterm births increased, from 866 in 2000 to 979 in 2012. The number of triplet
births however was more static (Figure 10).
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Figure 9.

130
120
110
100
90
80
70
60
50
40
30

Preterm Birth Rate (per 100 Live Births)

20
10
0

Preterm Birth Rates in Live Born Babies by Plurality, New Zealand 20007 2012

—@— Triplets
—O—Twins
—x—Singleton

e N N T T

OO OO —Dh—2 pAY Ay yAy A

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

Source: Birth Registration Dataset: Numerator: All live born babies 207 36 weeks gestation; Denominator: All
live born babies 20+ weeks gestation

Figure 10. Number of Preterm Live Births by Plurality, New Zealand 20001 2012
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Distribution by Ethnicity, NZDep Decile, Gender and Maternal Age

In New Zealand during 20081 2012, there were no significant gender, socioeconomic (as
measured by NZDep06), or maternal age-related differences in preterm birth rates
amongst twins. Preterm birth rates for Pacific twins however, were significantly (albeit only
marginally) lower than for European/Other babies (Table 12).

Table 12. Preterm Birth Rates in Live Born Twins by Ethnicity, NZ Deprivation Index
Decile, Gender and Maternal Age, New Zealand 200871 2012

Variable Rate | Ro© | 95%Cl | Variable Rate | S | 95%cCl
Preterm Twins 201 36 Weeks
NZ Deprivation Index Decile Maternal Age
Deciles 1i 2 57.07 1.00 <20 Years 59.72 1.08 | 0.98i1.18
Deciles 3i 4 54.90 0.96 | 0.907 1.03 | 20i 24 Years 55.65 1.00 | 0.94i 1.07
Deciles 5i 6 54.78 0.96 | 0.907 1.02 | 251 29 Years 55.53 1.00
Deciles 7i 8 55.49 0.97 | 0.921 1.03 | 301 34 Years 52.94 0.95 | 0.90i 1.01
Deciles 97 10 53.98 0.95 | 0.89711.00 | 35+ Years 56.17 1.01 | 0.96i 1.07
Baby's Ethnicity Gender
Asian/Indian 59.32 1.06 | 1.00i 1.14 | Female 55.87 1.00
European/Other 55.73 1.00 Male 54.41 0.97 | 0.94i 1.01
MUor i 54.56 0.98 | 0.94i 1.02
Pacific 50.91 0.91 | 0.8510.98

Source: Birth Registration Dataset: Numerator: All live born babies 207 36 weeks gestation; Denominator: All
live born babies 20+ weeks gestation; Note: Rates are per 100 live bi r t hs; B ity yisblevel Ht h ni
prioritised; Decile is NZDep2006

Northern DHBs Distribution and Trends

Northern DHBs Distribution

In the Northern region during 20087 2012, on average 126.0 Northland, 436.2 Waitemata,
350.4 Auckland and 531.6 Counties Manukau babies per year were born prior to 37 weeks
gestation, with the majority of births being in the 321 36 weeks category (Table 13).

In the Northland and Auckland DHBs preterm birth rates at 201 27 and 28i 31 weeks were
not significantly different from New Zealand rates, while rates at 32i 36 weeks were
significantly lower (Table 13).

In the Waitemata DHB, preterm birth rates at 20i 27 and 32i 36 weeks were not
significantly different from New Zealand rates, while rates at 28131 weeks were
significantly lower (Table 13).

In Counties Manukau, preterm birth rates at 20i 27 weeks and 28i31 weeks were
significantly higher than New Zealand rates, while rates at 32i 36 weeks were similar
(Table 13).

Northern DHBs Trends

In the Northern region during 2000i 2012, preterm birth rates in the Northland and
Auckland DHBs were consistently lower than the New Zealand rate. In the Waitemata
DHB, a gradual decline in preterm births saw rates become lower than the New Zealand
rate from 20081 09 onwards, while in Counties Manukau there was considerable year to
year variability. Preterm birth rates in Counties Manukau however, were higher than the
New Zealand rate during 20101 2012 (Figure 11).
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Table 13. Preterm Birth Rates in Singleton Live Born Babies by Gestational Age, Northern
DHBs vs. New Zealand 2008i 2012

. Number: Number: Preterm _
Gestational Age Total i Annual Birth Rate Rate Ratio 95% ClI
200871 2 Average
Preterm Births
Northland
2071 27 weeks 47 9.4 0.41 1.15 0.86i 1.54
287 31 weeks 71 14.2 0.62 1.01 0.80i1 1.28
321 36 weeks 512 102.4 4.49 0.89 0.81i0.97
37+ weeks 10,774 2,154.8 94.48
Northland Total 11,404 2,280.8 100.00
Waitemata

2071 27 weeks 115 23.0 0.30 0.83 0.6911.01
281 31 weeks 173 34.6 0.45 0.73 0.62i 0.85
32i 36 weeks 1,893 378.6 4,92 0.97 0.93i 1.02
37+ weeks 36,267 7,253.4 94.33
Waitemata Total 38,448 7,689.6 100.00

Auckland DHB
2071 27 weeks 130 26.0 0.40 1.13 0.94i1.35
28i 31 weeks 172 344 0.53 0.86 0.74i1.01
321 36 weeks 1,450 290.0 451 0.89 0.84i10.94
37+ weeks 30,414 6,082.8 94.55
Auckland DHB Total 32,166 6,433.2 100.00

Counties Manukau

201 27 weeks 200 40.0 0.47 131 1.12i11.52
287 31 weeks 316 63.2 0.74 1.20 1.06i 1.35
321 36 weeks 2,142 428.4 5.02 0.99 0.95i1 1.04
37+ weeks 40,024 8,004.8 93.77
Counties Manukau Total 42,682 8,536.4 100.00

New Zealand
2071 27 weeks 1,106 221.2 0.36 1.00
28i 31 weeks 1,906 381.2 0.62 1.00
321 36 weeks 15,613 3,122.6 5.06 1.00
37+ weeks 289,694 57,938.8 93.96
New Zealand Total 308,319 61,663.8 100.00

Source: Birth Registration Dataset: Numerator: All singleton live born babies 207136 weeks gestation;
Denominator: All singleton live born babies 20+ weeks gestation; Note: Preterm birth rates are per 100 live
births

Northern DHBs Distribution by Ethnicity

In the Northland, Auckland and Counties Manukau DHBs during 20001 2012, preterm birth
rates were higher for MUori than for European/Other babies. In the Waitemata DHB
however, there were no consistent di ffere
European/Other babies (Figure 12).
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Figure 11. Preterm Birth Rates in Singleton Live Born Babies, Northern DHBs vs. New Zealand 20001 2012
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Figure 12. Preterm Birth Rates in Singl et MWonheiln DiBs vsBNew Zealddch2000ie2812 by Baby 6 s
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Local Policy Documents and Evidence-Based Reviews Relevant to
Preterm Birth

In New Zealand at present, there is no single strategy which focuses on the prevention of preterm
birth. Thus any local strategies developed will need to incorporate evidence from a variety of

sources. Table 14 provides an overview of a range of New Zealand policy documents and
overseas evidence-based reviews which may be useful in this context.

Table 14. Local Policy Documents and Evidence-Based Reviews Relevant to Preterm Birth

Ministry of Health Policy Documents

In New Zealand a number of Government policy documents identify and are beginning to report on clinical indicators
related to the quality and delivery of maternity services including preterm births.

Ministry of Health. 2013.New Zealand maternity clinical indicators 2011. Wellington. Ministry of Health
http://www.health.govt.nz/publication/new-zealand-maternity-clinical-indicators-2011

A set of twelve maternity clinical indicators have been established for the New Zealand setting that can be drawn from
available data collections. The intent of these clinical indicators is to assist DHBs and maternity stakeholders to use
national benchmarked data in local maternity quality and safety programmes. Indicator 12 is premature birth (321 36
weeks gestation).

National Maternity Monitoring Group. 2013. National Maternity Monitoring Group Annual Report Auckland, Health
Improvement and Innovation Research Centre.
http://www.health.govt.nz/publication/national-maternity-monitoring-group-annual-report-2013

This is the report for the first year of operation by the New Zealand National Maternity Monitoring Group (NMMG). The
NMMG was established to oversee the implementation of the NZ Maternity Standards. It contains a chapter that reports
on the monitoring conducted on late preterm birth (34-36 weeks gestation) and a further chapter on smoking amongst
pregnant women. Each chapter includes a set of expectations for DHBs with respect to the indicators to be collected in
the coming year and how they wild/l meet the Ministry o
identifies changes the NMMG expects to see: specifically that each DHB audit preterm births in their region, particularly
those from 34 to 36 weeks. The proportion of mothers smoking at both delivery and 2 weeks post-delivery differed
significantly across DHBs. The report notes that the NMMG expects changes from the Ministry, proposing it expand its
data collection from primary care providers. Changes are expected from DHBs too. It is proposed that they work with all
aspects of maternity servi c e sicetand supgod for ptednant wdinem to guit snyoldirg. t

International Guidelines

Nati onal Coll aborating Centre f oMuliptepegnancy: therdanagément dfrtveim
and triplet pregnancies in the antenatal period. London: National Institute for Health and Clinical Excellence.
http://www.nice.org.uk/nicemedia/live/13571/56497/56497.pdf

Women with twin and triplet pregnancies have a higher risk of preterm birth. This guideline is complementary to the NICE
guideline O6Antenat al car e: routine care for the health
additional or different care that women with twin or triplet pregnancies should receive. Chapter 8 deals specifically with
preterm birth. Following discussion of the research evidence, the following recommendations are made regarding the
prevention of preterm birth and its associated risks:

1Be aware that women who have had a previous premature singleton birth are at increased risk

Do not use fibronectin testing alone, home uterine activity monitoring, or routine cervical length measuring (with or
without fetal fibronectin) to predict the risk of spontaneous preterm birth in twin and triplet pregnancies.

Do not use the following interventions (either alone or in combination) routinely to prevent spontaneous preterm birth
in twin and triplet pregnancies: bed rest (either at home or in hospital), intramuscular or vaginal progesterone, cervical
cerclage or oral tocolytics.

fInform women with twin and triplet pregnancies their risk of preterm birth and about the benefits of targeted (i.e. when
birth is imminent) corticosteroids.

1Do not use single or multiple untargeted (routine) courses of corticosteroids and inform women that there is no benefit
from using untargeted corticosteroids.

The guideline appendices, which include the details of the evidence review (including the evidence tables) can be found
at http://guidance.nice.org.uk/CG129/Guidance/Appendices

In 2013, priority statements to drive measurable quality improvements were issued: Multiple Pregnancy Quality
Standards (QS46). These are available at http://publications.nice.org.uk/multiple-pregnancy-qs46

A NICE Pathways is available on multiple pregnancy. It provides a very accessible and rapid reference to information for
patients and the public, information and guidance for professionals, and quality standards and practice resources for
professionals and health systems. It is available at http://pathways.nice.org.uk/pathways/multiple-pregnancy
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Systematic and Other Reviews from the International Literature

Liem SM, van Pampus MG, Mol BW, Bekedam DJ. 2013. Cervical pessaries for the prevention of preterm birth: A
systematic review. Obstet Gynecol Int.: ID576723. doi: 10.1155/2013/576723. http://dx.doi.org/10.1155/2013/576723

This systematic review of randomised controlled trials and cohort studies on the effectiveness of cervical pessaries to
prevent preterm birth concluded that while there is some potential effectiveness in the intervention, more RCTs are
required before pessaries could be used in practice. Data from six cohort studies and four RCTs were examined in this
review. One RCT (n=380) indicated a lower delivery rate prior to 34 weeks (RR 0.24; 95% ClI, 0.137 0.43) while another
smaller trial (n=108) did not show any positive effect at this stage (RR 1.73; 95% CI 0.43i 6.88).

Chamber | ai nEvEsA, AiveMsaCaid JR, et al. 2013. Psychosocial interventions for supporting women to
stop smoking in pregnancy. Cochrane Database of Systematic Reviews, Issue 10. Art. No.: CD001055.
DOI:10.1002/14651858.CD001055.pub4

Smoking during pregnancy increases the risk of the mother having complications during pregnancy and the baby being
born preterm (before 37 weeks). This updated systematic review identifies that psychosocial interventions to support
women to stop smoking in pregnancy can increase the proportion of women who stop smoking in late pregnancy and
reduce low birthweight and preterm births. Eighty six trials were included in the review with 79 of them involving 29,000
women providing data on smoking abstinence in late pregnancy. Most were conducted in high income countries. Detailed
results are provided in the review, with the key findings being that interventions that provided an incentive to stop
smoking appeared to support the most women to quit (one study; RR 3.64, 95% CI 1.8417.23) and an alternative
intervention (one study; RR 4.05,95% CI 1.481 11.11). In studies comparing counselling and usual care (the largest
comparison), it was unclear whether interventions prevented smoking relapse among women who had stopped smoking
spontaneously in early pregnancy (eight studies; average RR 1.06, 95% CI 0.93i 1.21). However, a clear effect was seen
in smoking abstinence at zero to five months postpartum (10 studies; average RR 1.76, 95% CI 1.05i 2.95), a borderline
effect at six to 11 months (six studies; average RR 1.33, 95% CI 1.00i 1.77), and a significant effect at 12 to 17 months
(two studies, average RR 2.20, 95% CI 1.23i 3.96), but not in the longer term. Feedback interventions had a significant
effect only when compared with usual care and provided in conjunction with other strategies, such as counselling (two
studies; average RR 4.39, 95% CI 1.89i 10.21), but the effect was unclear when compared with a less intensive
intervention (two studies; average RR 1.19, 95% CI 0.45i 3.12). Peer provided social support appeared effective (five
studies; average RR 1.49, 95% CI 1.011 2.19), but the effect of partner support was not clear (one study).

Brocklehurst P, Gordon A, Heatley E, Milan SJ. 2013. Antibiotics for treating bacterial vaginosis in pregnancy.
Cochrane Database of Systematic Reviews Issue 1:CD000262. doi: 10.1002/14651858.CD000262.pub4.

Bacterial vaginosis is an overgrowth of anaerobic bacteria and a lack of normal lactobacillary vaginal flora. It has been
associated with preterm birth and other poor perinatal outcomes. This updated review aimed to assess the effects of
antibiotic treatment of bacterial vaginosis in pregnancy. Twenty one good quality RCTs (7847 women) were included.
Antibiotic therapy was effective at eradicating bacterial vaginosis during pregnancy (average RR 0.42; 95% CI 0.31i
0.56) and reduced the risk of late miscarriage (RR 0.20; 95% CI 0.05i 0.76).Treatment did not reduce the risk of preterm
birth before 37 weeks (average RR 0.88; 95% CI 0.711 1.09), or the risk of preterm pre-labour rupture of membranes (RR
0.74; 95% CI 0.301 1.84). It did increase the risk of side-effects sufficient to stop or change treatment (RR 1.66; 95% CI
1.02i 2.68). Treatment before 20 weeks' gestation did not reduce the risk of preterm birth (average RR 0.85; 95% ClI
0.62i1.17). In women with a previous preterm birth, treatment did not affect the risk of subsequent preterm birth
(average RR 0.78; 95% CI 0.42i 1.48).In women with abnormal vaginal flora (intermediate flora or bacterial vaginosis),
treatment may reduce the risk of preterm birth (RR 0.53; 95% CI 0.341 0.84).0One small trial of 156 women compared
metronidazole and clindamycin, both oral and vaginal, with no significant differences seen for any of the pre-specified
primary outcomes. Statistically significant differences were seen for the outcomes of prolongation of gestational age
(days) (mean difference (MD) 1.00; 95% CI 0.267 1.74) and birthweight (grams) (MD 75.18; 95% CI 25.371 124.99)
however these represent relatively small differences in the clinical setting. The authors concluded that antibiotic
treatment can eradicate bacterial vaginosis in pregnancy; however, the overall risk to preterm birth was not significantly
reduced. There was little evidence that screening and treating all pregnant women with bacterial vaginosis will prevent
preterm birth and its consequences.

Alfirevic Z, Stampalija T, Roberts D, Jorgensen AL. 2012. Cervical stitch (cerclage) for preventing preterm birth in
singleton pregnancy. Cochrane Database of Systematic Reviews. Issue 4:CD008991. DOI:
10.1002/14651858.CD008991.pub2.

The use of cervical cerclage, in which a stitch is positioned around the neck of the cervix intended to reduce the risk of
preterm birth, is still considered controversial for safety and effectiveness reasons. This review is a further assessment of
this procedure, specifically focusing on whether the use of such a stitch in singleton pregnancy at high risk of loss based
on a womands history and/or wultrasound finding of a sh
care and fetal outcome. Twelve trials were included (n = 3328 women). Compared to no treatment, cervical cerclage
made no significant difference to perinatal death (8.4% versus 10.7%) (RR 0.78; 95% CI 0.61i 1.00) and neonatal
morbidity (9.6% versus 10.2%) (RR 0.95; 95% CI 0.6311.43), but did show significant reduction in preterm births
(average RR 0.80; 95% CI 0.69i 0.95). Cervical cerclage was associated with significantly higher rates of caesarean
sections (RR 1.19; 95% CI 1.01i 1.40) and higher rates of maternal side effects (vaginal discharge and bleeding, pyrexia)
(average RR 2.25; 95% CI 0.89 to 5.69). The review concluded that cerclage reduces the incidence of preterm birth in
women at risk of recurrent preterm birth, although there was no significant reduction in perinatal mortality or neonatal
morbidity and it was unclear about the effect long term on the baby. Caesarean section is more likely where cervical
cerclage has been wutilised. The authorsd adviacr titse tw
informed choice, the clinical circumstances and the expertise of the clinical team.
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McCormick MC, Litt JS, Smith VC, et al. 2011. Prematurity: an overview and public health implications. Annual
Review of Public Health, 32, 367-79.

This review article explains that, largely because of the limited understanding of the basic biology underlying preterm
delivery, there are few opportunities for prevention. Two strategies which could have a very small effect in reducing rates
of preterm birth are decreasing higher-order multiple births resulting from the use of assisted reproductive technology
and improving estimates of gestational age in early pregnancy in order to reduce the number of infants inadvertently
delivered preterm because of inaccurate dates. Public health approaches to prematurity include ensuring that premature
infants are delivered in a suitable facility able to deal with neonatal complications, minimising variations in quality of care
between institutions, early developmental support for such infants and support for families.

Davey M-A, Watson L, Rayner Jo A, et al. 2011. Risk scoring systems for predicting preterm birth with the aim of
reducing associated adverse outcomes. Cochrane Database of Systematic Reviews, Issue 11, Art. No.: CD004902.
DOI:10.1002/14651858.CD004902.pub4.

There have been many scoring systems designed to facilitate prediction of preterm birth so that appropriate interventions
might reduce the incidence of preterm and very preterm birth and the associated adverse outcomes. Extensive searching
by the authors of this review failed to reveal any RCTs evaluating such scoring systems. The value of scoring systems is
thus unknown. Prospective studies are needed, followed by RCTs of promising systems.

Raynes-Greenow Camille H, Roberts Christine L, Bell Jane C, et al. 2011. Antibiotics for ureaplasma in the vaginain
pregnancy. Cochrane Database of Systematic Reviews,lssue9, Art. No.: CD003767. DOI:
10.1002/14651858.CD003767.pub3.

Heavy vaginal colonisation with ureaplasma is suspected of playing a role in preterm rupture of membranes and preterm
birth but the benefits of treating it with antibiotics are unclear. Based on a review of one RCT of 3 types antibiotic
treatment vs. placebo in 1105 pregnant women (between 22 and 33 weeks gestation), which did not report on rates of
preterm birth, the authors concluded that there was insufficient evidence to either support or refute the use of antibiotics
for ureaplasma infection to prevent preterm birth.

Whitworth M, Quenby S, Cockerill Ruth O, et al. 2011. Specialised antenatal clinics for women with a pregnancy at
high risk of preterm birth (excluding multiple pregnancy) to improve maternal and infant outcomes. Cochrane
Database of Systematic Reviews, Issue9, Art. No.: CD006760. DOI: 10.1002/14651858.CD006760.pub2.

Previous preterm delivery is strong predictor of preterm delivery and for this reason specialised care for women with a
previous history of preterm delivery is common practice. This review considered three RCTs conducted in the 1980s
comparing specialised care with standard care in women with a singleton pregnancy who were considered to be at high
risk of preterm labour (3400 women all in the U.S.). The authors reported that overall there was very little difference in
outcomes between specialised and standard care groups, but due to differences in study designs most outcomes were
only reported by one study which limited statistical power to detect significant differences. All three studies reported on
preterm birth before 37 weeks and a pooled analysis of the results suggested that there may have been fewer preterm
births in the specialised care mothers but the difference was not statistically significant (RR 0.87, 95% CI 0.69i 1.08).

Rubens CE, Victora CG, Gravett MG, et al. 2010. Global report on preterm birth & stillbirth: The foundation for
innovative solutions and improved outcomes. BMC Pregnancy and Childbirth, 10(Suppl 1),
http://www.biomedcentral.com/bmcpregnancychildbirth/supplements/10/S1

This series of seven reviews provides a global perspective on preterm birth. The third review in the series is:

Barros F, Bhutta Z, Batra M, et al. 2010. Global report on preterm birth and stillbirth (3 of 7): Evidence for
effectiveness of interventions. BMC Pregnancy and Childbirth, 10(Suppl 1), S3.

This systematic review discusses the evidence for the effectiveness of interventions to prevent preterm birth and to
improve survival among preterm newborns particularly those applicable to low-to-middle income countries.
Recommendations are rated in four categories (from strong in favour to strong against) based on the quality of evidence,
how the evidence may be translated to practice in a specific setting such as low-to-middle income countries, the level of
baseline risk, and on potential trade-offs between expected benefits, harms and costs. The two interventions strongly
recommended for preventing preterm births are smoking cessation and the use of progesterone. The authors note that
since specialised clinics are now an accepted part of antenatal services in many countries it is unlikely that further RCTs
will be carried out. They suggest that further research should focus on service development.

Hodnett ED, Fredericks S, Weston J. 2010. Support during pregnancy for women at increased risk of low
birthweight babies. Cochrane Database of Systematic Reviews, Issue 6, Art. No.: CD000198. DOI:
10.1002/14651858.CD000198.pub2.

Numerous studies have consistently shown a relationship between social disadvantage and low birthweight (<25009).
Many countries have programmes to assist women who are thought to be at risk of having a low birthweight baby and
these may include advice and counselling, practical assistance (e.g. transport to clinic appointments or help with
household responsibilities and care of other children), and emotional support. This review included 17 RCTs (12,264
women) of additional support, provided by either a professional (social worker, midwife or nurse) or a trained lay person,
compared to routine care. Programmes of extra support made no difference to rates of either low birthweight or preterm
births but they were associated with a reduced likelihood of antenatal hospital admission (3 trials, 737 women, RR 0.79,
95% CI 0.681 0.92) and of caesarean birth (9 trials, 4522 women, RR 0.87, 95% CI 0.781 0.97).
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Alexander S, Boulvain M, Ceysens G, et al. 2010. Repeat digital cervical assessment in pregnancy for identifying
women at risk of preterm labour. Cochrane Database of Systematic Reviews, Issue6, Art. No.: CD005940.
DOI:10.1002/14651858.CD005940.pub?2.

Based on a review of two RCTs (7163 women) the authors of this review concluded that there was no evidence to
support the use of repeat digital cervical assessment to reduce numbers of preterm births.

Crowther CA, Han S. 2010. Hospitalisation and bed rest for multiple pregnancy. Cochrane Database of Systematic
Reviews, Issue 7, Art. No.: CD000110. DOI: 10.1002/14651858.CD000110.pub2.

Bed rest used to be commonly advised for women with multiple pregnancy. This review included seven trials (713
women and 1452 babies) comparing outcomes in women who were offered bed rest in hospital with those in women who
were only admitted to hospital if complications occurred. There was no reduction in the risk of preterm birth or perinatal
death but there may have been a decrease in the number of low birthweight (<2500g) infants in the bed rest women (risk
ratio 0.92, 95% CI 0.85i1 1.0) although there was no difference in the number of very low birthweight infants (<1500g).
There was no difference in the proportions of mothers developing hypertension or needing a caesarean. When the
results for subgroups of women were analysed, there were no differences between the bed rest and the controls groups
in any of the groups. The results of this review indicate that there is no benefit to be obtained from routine bed rest for
women with an uncomplicated twin pregnancy.

Honest H, Forbes CA, Duree KH, et al. 2009. Screening to prevent spontaneous preterm birth: systematic reviews
of accuracy and effectiveness literature with economic modelling. Health Technology Assessment (Winchester,
England), 13(43), 1-627. http://www.hta.ac.uk/fullmono/mon1343.pdf

This is the report for a very sizeable project which aimed to identify combinations of tests and treatments to predict and
prevent preterm labour. It includes both two systematic reviews and a decision analysis (health economic evaluation).
One systematic review aimed to determine the accuracy of 22 different tests for the prediction of preterm birth in
asymptomatic women in early pregnancy and in women symptomatic with threatened preterm labour in later pregnancy
and the other review assessed the effectiveness of interventions with potential to reduce spontaneous preterm births in
asymptomatic women in early pregnancy and to reduce spontaneous preterm births or improve neonatal outcomes in
women with a viable pregnancy and symptoms of threatened preterm labour. The economic evaluation incorporated the
combined effects of test and treatments and costs in a model-based analysis.

Berghella V, Baxter JK, Hendrix NW. 2013. Cervical assessment by ultrasound for preventing preterm delivery.
Cochrane Database Systematic Review. Issue 1:CD007235. doi: 10.1002/14651858.CD007235.pub3.

While measurement of cervical length by trans-vaginal ultrasound (TVU) can be used to predict preterm birth (the shorter
the cervical length, the higher the risk) it is uncertain if it is useful as a screening test for the prevention of preterm birth.
This review aimed to assess the effect of knowledge of cervical length on the effectiveness of antenatal management in
preventing preterm birth. This review included five RCTs (507 women) of knowledge of cervical length (obtained by TVU)
vs. no knowledge of cervical length. In the three trials (290 women) involving singleton gestations with preterm labour,
knowledge of cervical length was associated with a non-significant decrease in preterm birth at < 37 weeks (22.3%
versus 34.7%, respectively; risk ratio 0.59, 95% CI 0.267 1.32) and delivery occurred on average 0.64 weeks later (95%
Cl 0.031 1.25 weeks). There were no differences in other outcomes measured. One trial in singleton gestations with
premature rupture of membranes (92 women) evaluated the safety of TVU in this situation and found no difference in
maternal or neonatal infection rates between the group that had TVU and the group that did not. In the one trial in twin
gestations (125 women, with or without preterm labour) there was no difference between the TVU and no TVU groups in
preterm birth at 36, 34 or 30 weeks, or in gestational age at delivery or other perinatal and maternal outcomes. Life table
analysis showed significantly less (p= 0.02) preterm birth at <35 weeks in the TVU group compared to the no TVU group.
The authors of this review concluded that there is insufficient evidence to recommend routine screening of either
symptomatic or asymptomatic pregnant women with cervical length measurement via TVU.

Berghella V, Hayes E, Visintine J, et al. 2008. Fetal fibronectin testing for reducing the risk of preterm birth.
Cochrane Database of Systematic Reviews, Issue 4, Art. No.: CD006843. DOI: 10.1002/14651858.CD006843.pub?2.

Fetal fibronectin (FFN) is a protein which is localised at the maternal-fetal interface of the amniotic membranes and is
normally found only at very low levels in cervico-vaginal secretions. Levels greater O 50 ng/ | at or
been associated with an increased risk of preterm birth and high FFN levels have been found to be one of the best
predictors of preterm birth in all populations studied to date. The aim of this review was to assess the effectiveness of
management based on knowledge of FFN levels, compared to management without such knowledge, for the prevention
of preterm birth. This review included five RCTs (474 women) of knowledge vs. no knowledge of FNN. There was a
significant decrease in preterm birth at <37 weeks in the knowledge group compared to the no-knowledge group (15.6%
vs.28.6%, RR 0.54, 95% CI 0.341 0.87). All other outcomes measured were similar in both groups (preterm birth at <34,
32, or 28 weeks; gestational age at delivery; birthweight < 2500 grams; perinatal death; maternal hospitalization;
tocolysis; steroids for fetal lung maturity; and time to evaluate i.e. time between hospital arrival and a management
decision being made). The authors of this review concluded that, although FFN measurements are commonly used in
labour and delivery units, there is currently little evidence to recommend such measurements. Given the association
found in this review between knowledge of FNN results and a lower incidence of preterm birth before 37 weeks, further
research is worthwhile and should be encouraged.
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Swadpanich U, Lumbiganon P, Prasertcharoensook W, et al. 2008. Antenatal lower genital tract infection screening
and treatment programs for preventing preterm delivery. Cochrane Database of Systematic Reviews, Issue 2, Art.
No.:CD006178. DOI: 10.1002/14651858.CD006178.pub2.

Genital tract infection is a cause of preterm birth and infection screening has been used as a means of preventing
preterm birth. There are some adverse effects from treating such infections including cost and increased antibiotic
resistance. The authors of this review identified one high quality RCT (4155 women). In the intervention group the results
of screening for bacterial vaginosis, trichomonas vaginalis and candidiasis were reported and women received treatment
if tests were positive, and in the control group results of tests were not reported. There were significantly fewer preterm
births in the intervention group (3% vs. 5%, relative risk 0.55, 95% CI 0.4110.75) and also fewer preterm very low
birthweight (<1500g) infants (RR 0.34, 95% CI 0.151 0.75) and preterm low birthweight (<25009) infants (RR 0.48, 95%
Cl 0.3470.66). The review authors concluded that infection screening and treatment programmes in pregnant women
before 20 weeks gestation reduce both preterm births and preterm low birth weights.

Flenady V, Macphail J, New K, Devenish-Meares P, Smith J. 2008. Implementation of a clinical practice guideline for
smoking cessation in a public antenatal care setting. Aust N Z J Obstet Gynaecol. 48(6):552-8. doi: 10.1111/j.1479-
828X.2008.00907.x.

Despite high level evidence showing that antenatal smoking cessation programmes are effective in reducing the number
of women who smoke during pregnancy and the number of low birthweight and preterm births, few Australian hospitals
have adopted a systematic approach to assist pregnant women to stop smoking. This study aimed to assess the
effectiveness of a smoking cessation guideline, developed specifically for clinicians providing antenatal care in public
maternity hospitals, combined with an implementation programme on the uptake of evidence-based practice. A clinical
practice guideline was developed and an implementation strategy was tested, using a prospective before-and-after study
design. Women were surveyed in late pregnancy, pre- and post-implementation. The primary outcome measures were
women's report of appropriate smoking cessation support received, specifically, information brochures and referral to
Quitline. Secondary outcome measures included women's report of smoking status in late pregnancy and relapse rates.
Post-implementation, more women reported receiving written materials on smoking cessation (76% vs. 35%; relative risk
(RR) 3.4; 95% CI 2.7, 4.2) and referral to Quitline (67% vs. 14%; RR 4.9; 95% CI 3.0, 8.0). While not statistically
significant, fewer women post-implementation reported smoking in late pregnancy (19.5% vs. 16.7%) and fewer reported
smoking >10 cigarettes per day (38% vs. 25%). The authors concluded that clinical practice guidelines specifically
designed for a public maternity care setting combined with an implementation programme resulted in an increase in
evidence-based practice with some indication of improved smoking behaviour for women.

Smaill F, Vazquez JC. 2007. Antibiotics for asymptomatic bacteriuria in pregnancy. Cochrane Database of
Systematic Reviews, Issue 2, Art. No.: CD000490. DOI: 10.1002/14651858.CD000490.pub?2.

Asymptomatic bacteriuria is relatively common in pregnancy (21 10% of women) and, if this is untreated, about 30% of
those affected will develop acute pyelonephritis. Asymptomatic bacteriuria has been associated with both low birthweight
and preterm birth. This review aimed to assess the effect of antibiotic treatment on bacteriuria detected by screening in
asymptomatic pregnant women. It included 14 RCTs of generally poor quality comparing antibiotics to placebo.
Compared to placebo, antibiotics were effective at clearing symptomatic bacteriuria (risk ratio (RR) 0.25, 95% CI1 0.14 to
0.48) and reducing the incidence of pyelonephritis (RR 0.23, 95% CI 0.13i 0.41). Antibiotic treatment was also
associated with a reduction in the proportion of low birthweight babies (RR 0.66, 95% CI 0.497 0.89) but not in the
proportion of deliveries that were preterm. The review authors concluded that antibiotics were effective in reducing the
risk of pyelonephritis in pregnancy and that, although the observed effect on reducing low birthweight is consistent with
accepted theories about the role of infection in adverse pregnancy outcomes, this association should be viewed
cautiously in view of the poor qualities of the included studies.

Dodd Jodie M, Flenady V, Cincotta R, et al. 2006. Prenatal administration of progesterone for preventing preterm

birth in women considered to be at risk of preterm birth. Cochrane Database of Systematic Reviews, Issue 1, Art.

No.: CD004947. DOI:10.1002/14651858.CD004947.pub2. Content updated after new search for studies (no change to
conclusions), assessed as up to date in December 2008, published in Issue 2, 2009.

Progesterone has a role in maintaining pregnancy and the mechanism is thought to be inhibition of uterine smooth
muscle contraction. It may be given either by intramuscular injection or as a vaginal pessary. There is little long term
safety data and little information about the optimal dose, route of administration, gestation to begin therapy, or duration of
therapy. This review included 36 RCTs (8523 women and 12,515 infants) involving comparison of progesterone vs.
placebo in a variety of situations. In women with past history of spontaneous preterm birth progesterone was associated
with a statistically significant reduction in the risk of preterm birth less than 34 weeks (average RR 0.31, 95% CI 0.14i
0.69), preterm birth less than 37 weeks (average RR 0.55, 95% CI 0.42 to 0.74) and infant birthweight less than 2500 g
(RR 0.58, 95% CI 0.4210.79). Also noted was a statistically significant increase in pregnancy prolongation in weeks
(mean difference (MD) 4.47, 95% CI 2.15i 6.79). For women with a short cervix identified on ultrasound, progesterone
was associated with a statistically significant reduction in the risk of preterm birth < 34 weeks (RR 0.64, 95% CI 0.4571
0.90) and preterm birth at less than 28 weeks' gestation (RR 0.59, 95% CI 0.37i 0.93). An increased risk of urticaria in
women when compared with placebo was noted (RR 5.03, 95% CI 1.11122.78). In women with a threatened labour,
progesterone was associated with significant reduction in the risk of infant birthweight < 2500 grams (RR 0.52; 95% CI
0.28i0.98);Inwomen wi th fAother o r i plogestamond was assodated withp a setistcallyrsighificantt
reduction in the risk of infant birthweight less than 2500 g (RR 0.48, 95% CI 0.25i 0.91).No statistically significant
differences were noted in the reported outcomes for women with a multiple pregnancy. The authors state that further
research is required to determine the optimal timing, mode of administration and dose of progesterone.

Note: The publications listed were identified using the search methodology outlined in Appendix 1.
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ANTENATAL AND NEWBORN SCREENING

Overseas research suggests that up to 25% of babies with severe life-threatening forms of
congenital heart disease are discharged from hospital undiagnosed [16]. In New Zealand,
as in other countries, a small number of babies each year are born with inborn errors of
metabolism (e.g. galactosaemia), which, if left untreated, may lead to permanent end
organ damage within a relatively short period of time [17]. Even for non-life threatening
conditions, delayed diagnosis may lead to the loss of opportunities for early intervention
(e.g. congenital hearing loss: identified in the first three months with newborn screening vs.
at an average age of 35.1 months if screening is based on the presence of risk factors
[18]).

The early detection of these conditions thus confers significant advantages, and antenatal
diagnosis also provides the opportunity to exclude additional congenital or chromosomal
abnormalities, to discuss pregnancy options with parents, and to plan for delivery in a
tertiary centre if additional services will be required [19]. For a number of conditions,
however, (e.g. congenital deafness, inborn errors of metabolism where the placenta clears
metabolites in-utero) antenatal diagnosis is not possible, and, in these cases, early
detection in the neonatal period becomes of critical importance.

In New Zealand, a number of screening programmes have been established to detect
congenital anomalies and inborn errors of metabolism in the antenatal period, or as soon
as possible after birth. The following sections briefly review each of these in turn.

Screening During the Antenatal Period

Antenatal Screening for Down Syndrome and Other Conditions

Antenatal screening for Down syndrome and other conditions has been available to

pregnant women since 1968 [20]. However, concerns during the mid-2000s that the

existing screening processes were ad-hoc [21], led the National Screening Unit to release

a set of guidelines for maternity providers in 2009 [20]. These guidelines recommended

that all pregnant women be offered antenatal screening for Down syndrome and other

conditions in either the first or second trimester of pregnancy as follows: %

1. For Women Presenting in their First Trimester: A blood test that measures two
maternal serum markers (pregnancy-associated plasma protein A (PAPP-A) and Beta-
human chorionic gonadotrophin (bhCG)) should be combined with the results of an
ultrasound which assesses nuchal translucency (a measurement of the fluid filled [
space inthetissueat t he back of & amakerfos dromosomil and h st
other anomalies) and other parameters (e.g. crown-rump length). The optimal time for ;
screening using maternal serum markers is 107 12 weeks, while the optimal time for an
ultrasound to assess nuchal translucency is 11.51 13.5 weeks [20].

2. For Women Presenting in their Second Trimester: A blood test that measures four
maternal serum markers (bhCG, alpha-fetoprotein, unconjugated oestriol and inhibin
A), best done at 141 18 weeks [20].

In its updated 2012 Guidelines for Health Practitioners [22], the National Screening Unit
outlines the expectation that health practitioners will provide accurate and non-directive
information to women considering antenatal screening, including informing them of their
right to decline screening or further investigations. After undergoing screening, all women
who are deemed to be at a high risk of having a baby with Down syndrome or other
conditions should be offered an obstetric referral to discuss diagnostic testing options
including: chorionic villus sampling (usually performed at 10113 weeks); and
amniocentesis (usually performed at 157 20 weeks). Maternity providers should also advise
women with an increased risk of the availability of genetic counselling services [22].

In addition, while they are not part of a formal screening programme, ultrasound
examinations are frequently performed between 18i 20 weeks of gestation to screen for
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obvious structural anomalies, although such scans are thought not to be as effective for
detecting Down Syndrome as the screening modalities listed above [20].

Screening During the Neonatal Period

Newborn Examination

The Well Child/Tamariki Ora Schedule recommends that a detailed clinical examination be
undertaken within 48 hours of birth (the initial examination is usually undertaken at birth),
with a further clinical examination being undertaken within 7 days, and another at 4i 6
weeks (at the time of discharge from maternity services) [23]. At the initial (newborn)
examination the Schedule recommends that clinicians undertake a thorough assessment
whi ch includes: t he chil doés over all heal t h
circumference, and a more detailed examination of their hips, cardiovascular system
(heart, umbilicus, and femoral pulses), eyes (red reflex), colour, respiration, tone, Moro
reflex, grasp reflex, movements, skin, head, fontanelles, ears, mouth, lungs, abdomen,
umbilicus, genitalia, anus, spine, and limbs [24].

Newborn Metabolic Screening Programme

When New Zealand first commenced newborn metabolic screening in 1969, screening was
undertaken only for phenylketonuria (PKU) [17]. The current Newborn Metabolic Screening
Programme (NMSP), however, screens for 28 metabolic disorders [17]. These conditions
are outlined in Table 15.

Table 15. Conditions Il ncluded i n New Zeal and®o:¢
Programme

Disorder Incidence

Congenital Hypothyroidism 1 in 4,000 babies (415 babies a year)

Cystic Fibrosis 1 in 7,000 babies

Amino Acid Disorders (14 disorders including e.g.

Phenylketonuria (PKU)) 1 in 12,000 babies

Fatty Acid Oxidation Disorders (9 disorders including e.g.
Medium Chain acyl-CoA Dehydrogenase Deficiency)

1 in 12,000 babies

Congenital Adrenal Hyperplasia 1 in 20,000 babies
W Galactosemia 1 in 100,000 (& 1
Biotinidase Deficiency 1 in 150, 0 @&wry8years)

Source: National Screening Unit http://www.nsu.govt.nz/current-nsu-programmes/2097.aspx

Lead Maternity Carers (LMCs) are responsible for undertaking newborn metabolic
screening, with their tasks including giving information and advice, offering screening,
ensuring informed consent, taking the sample and following up on the results. The National
Screening Unit recommends that LMCs take samples when the baby is 48 hours old, or as
soon as possible thereafter. Timing is important, as samples taken earlier (e.g. at the time
of birth) may be negative due to the placenta having eliminated abnormal markers, while
samples taken later may result in a lost window for early intervention, as severe forms of
some metabolic disorders can be fatal within 71 10 days, although the baby may not show
any signs or symptoms until irreversible damage has occurred [17]. Blood samples are
usually taken by heel prick. Blood is collected onto a blood spot card, which has two main
parts: a smaller portion with specimen collection paper for the sample itself, and a larger
portion for demographic and other information [17]. When the sample is taken, parents are
asked whether they wish the card to be stored for possible future use, or returned to them,
after analysis.

National Newborn Hearing Screening Programme

In New Zealand each year, it is estimated that 135i 170 babies are born with mild to
profound permanent congenital hearing loss, representing an incidence of 3 per 1,000
births [25]. In response to concerns regarding the late age of diagnosis of congenital
hearing losses, which occurred at average age of 35.1 months when screening was based
on the presence of risk factors [18], the Government, in its 2006 Budget, announced a
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funding package to establish a National Newborn Hearing Screening Programme ($16
million over four years). The Programme was rolled out progressively across the country
during 20071 2010, and screening is now underway in all 20 DHBs [26]. For further detail
see the Newborn Hearing Screening Section commencing on Page 147.

Conditions Detectable by Antenatal and Newborn Screening

This report reviews a number of conditions which are potentially detectable by antenatal or
newborn screening. These include:

1 Congenital Anomalies Evident at Birth (Page 85)
Cardiovascular Anomalies Evident at Birth (Page 107)
Down Syndrome (Page 117)

Neural Tube Defects (Page 129)

Newborn Hearing Screening (Page 145)

9 Cystic Fibrosis (Page 208)

While local policy documents and evidence-based reviews relevant to these conditions are
reviewed at the end of each chapter, Table 16 provides an overview of publications which
consider antenatal and newborn screening more generally.

= =4 —a =

Local Policy Documents and Evidence-Based Reviews
Relevant to Antenatal and Newborn Screening

In New Zealand there are a number of policy documents which provide guidance on
antenatal and newborn screening. These are summarised in Table 16, along with a range
of evidence-based reviews which consider these issues in the overseas context. Note:
Publications which considered antenatal screening for maternal infectious disease status
were seen as being outside of the scope of this review including HIV, syphilis, Hepatitis B,
and rubella.

In addition, Table 29 on Page 102 considers publications relevant to congenital anomalies
collectively, while Table 35 on Page 115 considers cardiovascular anomalies, Table 41 on
Page 125 considers Down syndrome and other chromosomal anomalies, and Table 46 on
Page 134 considers neural tube defects. Finally Table 53 on Page 150 provides a brief
overview of publications relevant to newborn screening for congenital hearing loss.

Table 16. Local Policy Documents and Evidence-Based Reviews Relevant to Antenatal
and Newborn Screening

New Zealand Policy Documents and Publications

National Screening Unit. 2012. Antenatal Screening for Down Syndrome and Other Conditions:
Guidelines for health practitioners. Wellington: Ministry of Health.
http://www.nsu.govt.nz/files/ANNB/antenatal_screening_for_down_syndrome and_other_ conditions guideline
s_for_health practitioners.pdf
These guidelines are intended for all practitioners who have involvement in any part of the antenatal screening
process for Down syndrome and other conditions. Further detail on this publication is provided in the Down

syndrome section.

Ministry of Health. 2011. Newborn Metabolic Screening: Policy Framework. Wellington: Ministry of Health.
http://www.nsu.govt.nz/filessANNB/Newborn_Metabolic_Screening_Programme_Policy Framework June_201
L.pdf
The policy framework for the Newborn Metabolic Screening programme is set out in this document for the
guidance for all programme providers. The nine sections in the framework cover background information,
programme policy, the responsibilities of programme providers, lead maternity carers and laboratories, the
return, storage and uses of residual blood spot samples, new technologies and changes to the disorder panel.

National Screening Unit. 2011. Newborn Metabolic Screening Programme Monitoring Framework.
Wellington: National Screening Unit. http://www.nsu.govt.nz/filesINSU_Screening_Programme_2_0.pdf

There are nine national indicators used to monitor the Newborn Metabolic Screening Programme. The
Monitoring Framework sets out how these are used to assess the performance of the programme. There are
tables for each indicator which include a description of the indicator, the rationale for the indicator, the relevant
outcome, the standard against which the indicator is to be compared, and the methodology for calculating the
indicator. There is also a summary table giving the reporting frequency and details for each of the indicators.
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National Screening Unit. 2010. Guidelines for Practitioners Providing Services Within the Newborn Metabolic
Screening Programme in New Zealand. Wellington: National Screening Unit
http://www.nsu.govt.nz/files’ANNB/Metabolic_Screening_Guidelines final February 2010.pdf

Lead Maternity Carers are contractually obliged to provide services within screening programmes endorsed by the
Ministry of Health, including the Newborn Metabolic Screening Programme, under the Primary Maternity Services Notice
2007. These best practice guidelines are for all practitioners involved in the Newborn Metabolic Screening Programme
including Lead Maternity Carers, hospital midwives, nurses and phlebotomists.

International Guidelines and Systematic and Other Reviews

Edwards Adrian GK, Naik G, Ahmed H, et al. 2013. Personalised risk communication for informed decision making
about taking screening tests. Cochrane Database of Systematic Reviews doi:10.1002/14651858.CD001865.pub3
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001865.pub3/abstract

In order to make an informed choice about whether to undergo screening, patients need information about the risk of
having the condition being screened for, the nature of the condition, the advantages and disadvantages of screening and
the accuracy of the screening tests. Personalised risk communication is the provision of risk information that is tailored
for a specific person, based on characteristics such as age, family history, and cultural and/or educational background.
This review compared personalised vs. general risk communications for promoting informed decision making about
screening participation. The review included 41 RCTs, only one of which related to antenatal screening (most related to
breast or colorectal cancer). The authors concluded that there was strong evidence, from three trials, that inclusion of
personalised risk estimates in screening programme information enhanced informed choice. They stated that the
evidence that personalised information increased uptake of screening was weak and that it was unclear if increased
uptake was associated with informed choice. Because of the diversity of the screening programmes, the authors were
unable to draw any conclusions about the best ways to provide personalised risk communications.

Walter John H, Jahnke N, Remmington T. 2011. Newborn screening for homocystinuria. Cochrane Database of
Systematic Reviews: Reviews, DOI: 10.1002/14651858.CD008840.pub2.
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD008840.pub2/abstract

Homocystinuria is a rare genetic disorder in which a deficiency of the enzyme cystathione beta synthetase causes raised
levels of the amino acids homocystine and methionine in the blood and tissues. Children with this disorder appear normal
initially but later develop a number of severe health problems including learning difficulties, bone and eye problems and a
high risk of blood clots. If started very early in life, dietary intervention can prevent the development of these
complications. This review considered whether newborn screening for homocystinuria leads to clinical benefits compared
to later diagnosis based on symptoms. The authors found no RCTs addressing this issue and therefore stated that they
could not draw any conclusions based on controlled studies, but they stated that they did know of uncontrolled case
series which supported the efficacy of newborn screening and early treatment for homocystinuria.

Shah Vibhuti S, Ohlsson A. 2011. Venepuncture versus heel lance for blood sampling in term neonates. Cochrane
Database of Systematic Reviews doi:10.1002/14651858.CD001452.pub4
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001452.pub4/abstract

The use of a heel lance is the usual way blood samples are collected from neonates for screening purposes. There are
easy to use automated heel piercing devices. Venepuncture is a procedure that requires some training and skill. This
review considered whether venepuncture is a more effective and less painful method than heel lancing for obtaining
blood samples from neonates. It included 6 studies, of variable quality, which were either RCTs or quasi-RCTs (478
babies in total) comparing pain responses (assessed by validated behavioural pain measures) in infants who had blood
samples collected by venepuncture, with those in infants who had heel lancing. In some studies both groups of infants
received a sweet tasting solution before the procedure. Meta-analysis of the data for 288 infants who did not receive a
sweet tasting solution indicated a significant pain reduction in the venepuncture group vs. the heel lance group (Standard
mean difference -0.76, 95% CI -1.00 to -0.54, I* = 0%). For the infants who did receive a sweet tasting solution, the
difference was less but still significant: SMD - 0.38, 95% CI -0.69 to -0.07. Data from four studies (n= 254) yielded the
risk difference for requiring more than one skin puncture for venepuncture vs. heel lance: (RD = -0.34 95% CI -0.43 to -
0.25; I’= 97%) and gave a number needed to treat with venepuncture to avoid one repeat skin puncture of 3 (95% CI 2 to
4). The authors concluded that venepuncture performed by a skilled phlebotomist was the method of choice for collecting
blood samples from term neonates and that sweet tasting solutions should be provided to reduce pain before both
venepuncture and heel lancing.

Desilets V, Oligny LL. 2011. Fetal and perinatal autopsy in prenatally diagnosed fetal abnormalities with normal
karyotype. J Obstet Gynaecol Can, 33(10), 1047-57.http://sogc.org/wp-content/uploads/2013/01/qui267TU1110E.pdf

This technical update from the Society of Obstetricians and Gynaecology Canada provides concise information on the
benefits of fetal or perinatal autopsy, the consent process and the alternatives when the family decline a full autopsy in
situations where there has been a prenatal diagnosis of non-chromosomal malformations followed by fetal loss, stillbirth
or neonatal death. Autopsy is important for obtaining an accurate diagnosis of the cause of death, which is necessary for
genetic counselling and may permit prenatal diagnosis for future pregnancies. The guidelines are based on a review of
the published literature (restricted to systematic reviews, RCTs/controlled clinical trials and observational studies) and
grey (unpublished) literature sourced from clinical practice guideline collections, national and international medical
specialty societies, clinical trial registries and websites of health technology assessment and health technology
assessment-related agencies. The quality of the evidence is graded and the strength of the recommendations are
classified according to criteria adapted from the Canadian Taskforce on Preventive Healthcare.
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Whitworth M, Bricker L, Neilson James P, et al. 2010. Ultrasound for fetal assessment in early pregnancy. Cochrane
Database of Systematic Reviews doi:10.1002/14651858.CD007058.pub2
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007058.pub2/abstract

This review considered whether routine ultrasound in early pregnancy has an effect on diagnosis of multiple pregnancies,
fetal malformations, intervention rates, or the incidence of adverse fetal outcomes, compared to selective use of early
pregnancy ultrasound (for particular indications). It found that there was good evidence that routine ultrasound improved
the detectionof mul ti pl e pregnancies before 24 weeksd gestati
ipost t er mdnlptweofthealh RGTs addressed the diagnosis of fetal malformations (the RADIUS study from
the U.S. and the Helsinki ultrasound trial). In the 17,158 pregnancies in these two studies, there were 387 congenital
abnormalities reported, with most of these (346, 89%) not detected at 24 weeks. Those who received ultrasound
screening were more likely than control groups to have fetal abnormalities detected by 24 weeks (unweighted
percentages 16% vs. 4%, risk ratio 3.46, 94% CI 1.67 to 7.14). The Helsinki trial showed better fetal abnormality
detections rates than RADIUS, leading to increased terminations and reductions in perinatal mortality. The authors noted
that considerable expertise is needed to detect fetal malformations using ultrasound and that since these two studies
were done (in the 1990s) there have been advances in equipment and expertise which mean that the results of these
trials are probably not relevant to the current situation.

Nabhan Ashraf F, Faris Mohammed A. 2010. High feedback versus low feedback of prenatal ultrasound for
reducing maternal anxiety and improving maternal health behaviour in pregnancy. Cochrane Database of
Systematic Reviews d0i:10.1002/14651858.CD007208.pub2
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007208.pub2/abstract

This review compared high and low feedback provided to women receiving prenatal ultrasound scans. During high
feedback scans, women can see images of their fetus on a screen and they receive detailed explanations of the images,
while during low feedback scans women do not view the screen and are told the results of the scan at the end of the
procedure. The review included four RCTs (365 women). The authors concluded that there was insufficient evidence to
determine whether high or low feedback during scans is better for reducing maternal anxiety and promoting maternal
health behaviour such as stopping smoking or drinking.

Mujezinovic F, Prosnik A, Alfirevic Z. 2010. Different communication strategies for disclosing results of diagnostic
prenatal testing. Cochrane Database of Systematic Reviews doi:10.1002/14651858.CD007750.pub2
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007750.pub2/abstract

Women tend to experience anxiety while waiting for prenatal test results. This review considered whether providing

amniocentesis or chorionic villus sampling (CVS) resul
anxiety. It also considered whether providing early results from a rapid molecular test altered maternal anxiety and
whet her the method of communication (e.g. phone, f amxand

anxiety levels. The authors identified two randomised trials (286 women in total) which compared the impact of receiving
early results from rapid testing with waiting, on average for 18 days, for definitive karyotype results. One study reported a
significant difference and the other did not. The authors concluded that there was no conclusive evidence that issuing
early results from rapid testing while awaiting karyotype results reduced maternal anxiety nor was there any evidence to
support the view that it is better to issue amniocentesis results as soon as they are available rather than on a pre-
specified date. They stated that studies on the different methods of communicating test results are needed.

Kai J, Ulph F, Cullinan T, et al. 2009. Communication of carrier status information following universal newborn
screening for sickle cell disorders and cystic fibrosis: qualitative study of experience and practice. Health
Technol Assess, 13(57). http://www.hta.ac.uk/fullmono/mon1357.pdf

In the U.K. there is newborn screening for both cystic fibrosis (CF) and sickle cell anaemia. New Zealand does not
screen for sickle cell anaemia as relatively few people belong to ethnic groups with high rates of the condition (mostly
those of African descent). Screening for CF is a 2-stage process. All blood spot samples are tested for levels
of immunoreactive trypsin and then those with levels above the 99" percentile undergo DNA testing for the most
common CF mutations. A child with two CF mutations is likely to have CF, while a child with one is probably a carrier.
Although the testing process is not designed to test for carrier status and aims to identify a minimum number of carriers,
nevertheless the end result of the testing process is that some babies are identified as carriers of CF (indicating that at
least one parent is almost certainly a carrier). This information has implications for the child (in adulthood) and the
parents regarding their risk of having a child with CF. This study explored the practice, methods and experiences related
to communicating carrier status following newborn screening in the U.K. It found that there was considerable variation
from place to place and that parentsd needs for timely
that professionals involved in testing receive guidance in communication and that notification of carrier status should be
done in person by a well-trained professional.
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Bennet M J, editor. 2009. Follow-up testing for metabolic diseases identified by expanded newborn screenings
using tandem mass spectrometry. Washington, DC: National Academy of Clinical Biochemistry.
http://www.aacc.org/members/nacb/LMPG/OnlineGuide/PublishedGuidelines/newborn/Documents/Expanded NewbornS
creening09.pdf
The use of tandem mass spectrometry (TMS) has made it possible to test for multiple conditions using the same blood
spot and so the number of diseases that are potentially detectable by newborn screening has increased considerably.
These guidelines from the National Academy of Clinical Biochemistry (NACB) in the U.S. cover the evidencel based
rationale for expanded newborn screening (a summary table gives details on 47 inborn errors of amino acid, fatty acid, or
organic acid metabolism; testing for most of these is recommended by the NACB), technical and analytical issues
relating to follow-up testing of newborns with positive screens, disease-specific follow-up testing recommendations,
patient outcomes from early diagnosis by expanded newborn screening, and future directions in the field. It is
acknowledged that in some conditions, such as maple syrup urine disease, infants may become severely ill before
screening results are available and in others there may be no clinical evidence of disease despite the identified metabolic
abnormality. The NACB has ranked diseases that can be detected by TMS according to the strength of evidence for
improved patient outcomes in neonatally-detected patients (in descending order): medium chain acyl-CoA
dehydrogenase deficiency (MCAD: A-l; 161 18), maple syrup urine disease (MSUD:A-I; 19), glutaric acidemia type 1 (GA-
1. A-l; 20123), and the socal | ed ficl assi cal 0 onicgaaidemia, methylmalomion acalemia, apd
isovaleric acidemia (A- II; 11). Within the guidelines the NACB has graded the quality of the overall evidence on a three
point scale and determined the strength of the recommendations using criteria modified from those in the US Preventive

Services Task Force Recommendations for Preventive Services.

National Coll aborating Centr e AnteratalWarenBauting caseriod theChealthyd r €
pregnant woman. London: RCOG Press, 2008. URL: http://www.nice.org.uk/nicemedia/live/11947/40145/40145.pdf

Section 9.1 of this publication covers screening for structural anomalies and reviews studies relating to the use of
ultrasound and serum screening (alpha-fetoprotein, AFP) for this purpose. Second trimester ultrasound seemed in
general to show high specificity but poor sensitivity for identifying fetal structural anomalies but the actual values varied
considerably depending on the centre and the particular anomaly. There were only a few high quality studies looking at
first trimester ultrasound. It was reported to have high specificity and positive likelihood ratio but (as reported by a single
centre in the U.K.) moderate sensitivity and negative likelihood ratio. There was good evidence that routine, rather than
selective, ultrasound before 24 weeks resulted in better assessment of gestational age, earlier detection of multiple
pregnancies and improved detection of fetal anomalies which led to higher termination rates of affected pregnancies.

A short version of this guideline can be found at: http://www.nice.org.uk/nicemedia/live/11947/40115/40115.pdf

US Preventive Services Task Force. 2008. Screening for Congenital Hypothyroidism: US Preventive Services Task
Force Reaffirmation Recommendation: US Preventive Services Task Force. The Annals of Family Medicine, 6(2),
166. http://www.annfammed.org/content/suppl/2008/03/14/6.2.166-a.DC1/TorchiaHypothyr Online RecStat-rev.pdf

Congenital hypothyroidism affects one in every 30007 4000 newborns. Without treatment, it can result in mental
retardation, growth failure and neuropsychological complications including motor abnormalities, learning disabilities and
speech disorders. The US Preventive Services Task Force (USPSTF) has previously published (in 1996)
recommendations for screening for congenital hypothyroidism which had a strong evidence base. This reaffirmation
recommendation statement from the USPSTF is the result of a targeted review of the medical literature from January 1,
1995, to September 14, 2006, which aimed to find new, high-quality evidence about the benefits and potential harms of
screening for congenital hypothyroidism. The USPSTF gi
grade recommendation. A clinical summary of the USPSTF recommendations, intended for primary care clinicians, can
be found here: http://www.uspreventiveservicestaskforce.org/uspstf08/conhypo/conhypsum.htm

The literature review which forms the basis for the latest USPSTF recommendations is: Meyers D, Haering S. March
2008.Screening for Congenital Hypothyroidism: A Literature Update for the US Preventive Services Task Force.
AHRQ Publication 08-05109-EF-1. Rockville, MD: Agency for Healthcare Research and Quality.
http://www.uspreventiveservicestaskforce.org/uspstf08/conhypo/conhypart.htm

This review notes that since the benefits of early treatment of congenital hypothyroidism are well-established, there have
been no new RCTs on screening for this disorder. Recent studies have focused on identifying the optimal timing and
dosage of thyroid replacement therapy. The authors identified three studies reporting on harms associated with
screening for hypothyroidism: two on false positive rates and one on the effects of a false positive test result on family
dynamics. There are wide variations in estimates of false positive rates and different programmes use different cut-off
points for defining a positive test. Receiving a false positive test result may be stressful for parents. Parental anxiety may
be reduced with education and good communication from health professionals.
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Demott K, Bick D, Norman R, et al. 2006. Clinical Guidelines and Evidence Review for Post Natal Care: Routine
Post Natal Care of Recently Delivered Women and Their Babies. London: National Collaborating Centre for Primary
Care And Royal College of General Practitioners. http://www.nice.org.uk/nicemedia/live/10988/30146/30146.pdf

These British guidelines state that a basic physical examination of the newborn should be done routinely immediately
after birth and that it is accepted as good practice (and recommended by the National Screening Committee) that a more
thorough physical examination is performed within 72 hours after delivery in order to either reassure parents that their
baby is normal if no abnormality is detected, or to act promptly if any abnormalities are detected. The guidelines include
a concise outline of what should be included in the newborn physical examination and the specific recommendations of
the National Screening Committee. It is stated that the examination at 6 to 8 weeks (the time of the first immunisations)

should repeat the assessments made at the postnat al e X
smile and visual fixation and following. The guideline
content of the physical examination of the newbornod an

based on expert opinion and good practice.

Bricker L, Neilson James P, Dowswell T. 2008. Routine ultrasound in late pregnancy (after 24 weeks'
gestation).Cochrane Database of Systematic Reviews doi:10.1002/14651858.CD001451.pub3
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001451.pub3/abstract

Diagnostic ultrasound is used in late pregnancy where there are specific clinical indications such as poor fetal growth or
antepartum haemorrhage. There is debate about whether ultrasound screening for all women in late pregnancy is of
value. For such screening to be useful it needs to be able to detect conditions that place the mother or the fetus at high
risk of an adverse outcome and that could not be detected by other means and for which there are effective treatments
or management strategies that improve perinatal outcomes. This review includes eight trials (RCTs and quasi-RCTs,
involving a total of 27,024 women and of satisfactory quality overall) of routine ultrasound in late pregnancy to assess
some or all of the following: fetal size, presentation or anatomy, placental site or grading and amniotic fluid volume. No
differences were found between the intervention and control groups in antenatal, obstetric or neonatal interventions or in
morbidity. Caesarean section rates were a little higher in the screened group but the difference was not statistically
significant. Overall perinatal mortality was no better in the screened group. One trial assessed placental grading as an
adjunct to third trimester ultrasound examination and found that it was associated with a significant reduction in the
stillbirth rate. The authors found that there was limited information on long term outcomes such as neurodevelopment
and no data on maternal psychological effects. They concluded that, based on existing evidence, routine ultrasound in
late pregnancy for unselected or low-risk populations does not have benefits for mother or baby.

Bryant L, Fisher A, et al. 2007.Fetal anomaly ultrasound screening programme study: Literature survey. Plymouth:
Social Research and Regeneration Unit, University of Plymouth.
http://fetalanomaly.screening.nhs.uk/getdata.php?id=11291

This literature survey was commissioned by the Fetal Anomalies steering group on behalf of the UK National Screening
Committee. It relates to routine mid-trimester ultrasound screening and its main purpose was to populate tables relating
to the detection rates, false positives and frequencies of a specified list of anomalies, organised under the following
headings: Central Nervous System (CNS), Cardio Vascular System (CVS), Chest, Abdomen, Renal, Limbs and Face. A
list of more recent papers from a November 2010 literature search requested by the NHS fetal anomaly screening
programme can be found here: http://fetalanomaly.screening.nhs.uk/getdata.php?id=11283 .

Twisk M, Mastenbroek S, van Wely M, et al. 2006. Preimplantation genetic screening for abnormal number of
chromosomes (aneuploidies) in in vitro fertilisation or intracytoplasmic sperm injection. Cochrane Database of
Systematic Reviews doi:10.1002/14651858.CD005291.pub2. assessed as up to date 14 July 2010.
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD005291.pub2/abstract

This review assessed the effectiveness of preimplantation genetic screening (PGS) in women undergoing in vitro
fertilisation (IVF) or intracytoplasmic sperm injection (ICSI) because of infertility. Such screening ensures that only
embryos with a normal number of chromosomes (for the chromosomes tested) are implanted, in the hope that this will
improve pregnancy rates. Nine RCTs were included in the review. IVF/ICSI with PGS was associated with significantly
lower live birth rates than IVF/ICSI without PGS in women of advanced maternal age (5 studies, OR 0.59; 95% CI 0.44 to
0.81) and in women with repeated IVF failure (1 study, OR 0.41, 95% CI 0.20 to 0.88). In good prognosis patients (3
studies) the same trend was apparent but it was not significant (OR 0.50, 95% CI 0.20 to 1.26, random effects model).
The authors noted that new techniques for PGS are being developed but they state that until these new developments
have been properly evaluated PGS should not be offered in any form as part of routine patient care.

Green JM, Hewison J, Bekker HL, et al. 2004. Psychosocial aspects of genetic screening of pregnant women and
newborns: a systematic review. Health Technology Assessment (Winchester, England), 8(33), iii, ix-x, 1-109.
http://www.hta.ac.uk/fullmono/mon833.pdf

This review considered 106 publications relating to psychosocial aspects of screening in pregnancy for genetic disorders
(plus a few non-genetic disorders particularly neural tube defects and congenital hypothyroidism). It aimed to address
questions in the following areas: knowledge, anxiety, factors associated with participation (or not) in screening
programmes, and the long term sequelae of false positive, true positive (in newborns only) and true negative results. The
authors considered that the most important issues which antenatal and neonatal screening programmes needed to
address were (in order of priority): the inadequacy of current ways of achieving informed consent, the cost of providing a
satisfactory service, the unmet needs of patients who receive false positive screening results and the unmet needs of
womends par t nyanrcarriepsereeniigc ul ar |
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http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD005291.pub2/abstract
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Other Relevant Publications and Websites

NHS non-invasive prenatal testing and diagnostic services for pregnancy. 2013. How does NIPT work?
http://www.rapid.nhs.uk/ accessed April 2013.

In the U.K. the National Institute for Health Research has funded a 5-year national research programme, the RAPID
programme (Reliable Accurate Prenatal non-Invasive Diagnosis). This research programme aims to improve the quality
of NHS prenatal diagnostic services by evaluating early non-invasive prenatal diagnosis (NIPD) based on cell free fetal
(cff) DNA and RNA in maternal plasma. Currently in the U.K. NIPD testing is available for sex determination where there
are clinical indications and for some skeletal dysplasias e.g. achondroplasia and thanatophoric dysplasia. The RAPID
website has a range of resources and publications relating to non-invasive prenatal diagnosis.

UK National Screening Committee. 2013. UK NSC Policy Database. http://www.screening.nhs.uk/policydb.php
accessed April 2013.

This website provides links to all the policies of the UK National Screening Committee (UK NSC). The policies are
reviewed regularly on a three year cycle. The policy pages for each condition include expert reviews, the evidence base
for the current policy and links to relevant publications. The UK NSC currently recommends screening in the antenatal
period for the following conditions affecting babies: Down syndrome, fetal anomalies, maternal hepatitis B, syphilis, HIV,
sickle cell and thalassaemia, neural tube defect and maternal rubella susceptibility. Screening is not recommended in the
antenatal period for cystic fibrosis, cytomegalovirus, familial dysautonomia, fragile X, maternal HTLV, maternal hepatitis
C, Tay Sachs disease, thrombophilia, toxoplasmosis and maternal varicella (chickenpox) susceptibility. For newborns,
screening is recommended for congenital cataracts, heart disease and hypothyroidism, cryptorchidism (undescended
testes), cystic fibrosis, developmental dislocation of the hip, hearing loss, Medium Chain Acyl CoA Dehydrogenase
Deficiency, PKU and sickle cell disease. It is not recommended for amino acid metabolism disorders, biliary atresia,
biotini dase deficiency, Canavanodés disease, congenital adr
oxidation disorders, galactosaemia, Gauchers disease, kernicterus, neuroblastoma, organic acid metabolism disorders
and thrombophilia.

Wilson C, Kerruish NJ, Wilcken B, et al. 2012. Diagnosis of disorders of intermediary metabolism in New Zealand
before and after expanded newborn screening: 2004-2009. New Zealand Medical Journal, 125(1348), 42i 50.

This paper reports on a study comparing diagnosis rates for inborn errors of intermediary metabolism (IEMS) for two
three year periods, before and after in commencement of expanded newborn screening (ENBS) using tandem mass
spectrometry in December 2006. In the three years prior to December 2006 there were 15 patients diagnosed. In the
three years from December 2006 42 cases were diagnosed, 30 of these by EBNS.

Kerruish NJ, Webster D, Dickson N. 2008. Information and consent for newborn screening: practices and attitudes
of service providers. Journal of Medical Ethics, 34(9), 648-52.

This New Zealand study, undertaken in 2002 involved sending a questionnaire concerning provision of information and
parental consent for newborn screening (NBS) to all lead maternity carers (LMCs). 93% of LMCs reported giving mothers
information about NBS, mostly after delivery (73%) and in the third trimester (60%). Most (85%) LMCs get either verbal
or written consent from parents for NBS and 94% consider this to be the ideal approach although 23% of LMCs thought
NBS should be mandatory. Of those LMCs who believed NBS should be mandatory, most still believed parental consent
should be obtained (89%) and of those who believed NBS should not be mandatory only 10% would accept parental
refusal without question. The study authors stated that the survey results indicated a consensus that parents should be
provided with good quality information about NBS but that there was less agreement on how much parents should be
involved in the decision to allow babies to undergo NBS. They stated that a policy that strongly recommends NBS but
also permits parental choice seems to be most consistent with the views of the surveyed LMCs.

Note: The publications listed were identified using the search methodology outlined in Appendix 1.
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CONGENITAL ANOMALIES EVIDENT AT BIRTH

Introduction

Congenital anomalies (sometimes referred to as birth defects or congenital malformations),
range in severity from minor conditions that are of no functional or cosmetic importance, to
conditions that are incompatible with life. There are a large number of rare syndromes
which are characterised by multiple congenital anomalies [27]. Congenital anomalies are
one of the leading causes of fetal and infant deaths in New Zealand [28].

In New Zealand, the NZ Birth Defects Registry (NZBDR) has collected data on all babies
with a diagnosed birth defect born or treated in a public hospital since 1977 [29]. The
NZBDR contributes New Zealand data on 39 categories of birth defects to the International
Clearinghouse for Birth Defects Surveillance Research (ICBDSR) based in Rome [30].
New Zealand data published in the latest (2010) ICBDSR report indicated an overall rate of
congenital anomalies for 20047 2008 of around two anomalies per 100 births [30]. The
Plunket National Child Health Study of 4286 children born in 19901 1 reported an overall
prevalence of birth defects at six weeks of age of 4.3% [31].

Other developed countries have reported similar figures [32,33,34]. The 2008 report from
the Victorian Perinatal Data Collection Unit states that combined data from 20051 2006
showed that there was a birth defect in 4.2% of all births in Victoria [33]. EUROCAT
(European Surveillance of Congenital Anomalies) collates data from 38 registries in 21
European countries. It collects information on major congenital anomalies that require
surgical treatment, have serious effects on health or development, or have significant
cosmetic impact. In 2010 the live birth prevalence of all EUROCAT anomalies was 176 per
10,000 (1.76%) [35].

The following section uses the National Minimum Dataset to review the number of
congenital anomalies evident at birth, as well as the number of babies born with one or
more congenital anomalies. Subsequent chapters consider cardiovascular anomalies,
Down syndrome and neural tube defects in more detail. Note: In reviewing this data, it is
important to remember that the analysis includes all congenital anomalies in the ICD-10-
AM Q0071 Q99 range (structural and chromosomal anomalies but not metabolic disorders),
irrespective of whether they were minor (e.g. skin tags) or major (e.g. spina bifida). For this
reason the overall prevalence estimates presented here may be higher than comparable
overseas estimates (which may have included only major anomalies).

Data Source and Methods

Definition

1. Number of congenital anomalies identified at birth (by anomaly type)

2. Number of babies with one or more congenital anomalies identified at birth
Data Source

1. National Minimum Dataset

Numerator: Hospital admissions with event type = birth and a congenital anomaly (Q00T Q99) listed in any of
the first 15 diagnoses.

For this indicator, the unit of analysis is the number of congenital anomalies rather than the number of babies,
with many babies having more than one anomaly.

For a list of the ICD-10-AM codes used to assign anomaly type see Appendix 8.
2. National Minimum Dataset

Numerator: Hospital admissions with event type = birth and a congenital anomaly (Q00i Q99) listed in any of
the first 15 diagnoses.

For this indicator, the unit of analysis is the number of babies with one or more congenital anomalies.
Denominator: All hospital admissions with and event type = birth
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Notes on Interpretation

Note 1: This analysis includes all admissions recorded in the National Minimum Dataset (NMDS) where the
Event Type was listed as a Birth. In the NMDS only one birth event is allowed per NHI number, with babies
born prior to hospital admission, or readmitted shortly after discharge, being listed as a routine inpatient event.
Thus the analysis excludes babies born prior to hospital admission, babies born at home, or babies whose
congenital anomaly was overlooked at the time of initial discharge, but who re-presented shortly thereafter.

Note 2: This analysis is likely to significantly undercount those conditions where the congenital or chromosomal
anomaly usually only becomes evident at a later age, when the child fails to achieve their normal
developmental milestones (e.g. many chromosomal or CNS anomalies), or where the condition may be difficult
to detect on routine newborn examination.

Note 3: Because of the large number of ICD-10-AM diagnoses in the Q001 Q99 range, and the lack of
additional supporting information, no attempt has been made to grade the severity of the congenital anomalies
identified. The reader must thus bear in mind that in this analysis, minor anomalies such as skin tags, and
anomalies which may (in some cases) be considered part of normal physiological development (e.g. isolated
patent ductus arteriosus in preterm babies), have been counted equally alongside more serious anomalies
such as spina bifida and Tetralogy of Fallot. Thus when considering the overall impact of congenital anomalies
on childrendbs subsequent devel opment al trajectories, or
consider the data presented on an anomaly by anomaly basis.

Note 4: In the New Zealand level analyses, large reductions in congenital anomaly rates are seen between
2007 and 2009, with rates then reverting to their pre-existing baseline by around 2012. It remains unclear
however, whether these changes reflect real changes in the number of babies born with congenital anomalies,
changes in the comprehensiveness of the recording of minor congenital anomalies by clinicians, or changes in
the way in which congenital anomalies were coded in the hospital admission dataset.

New Zealand Distribution and Trends

New Zealand Distribution

In New Zealand during 20087 2012, a large number of congenital anomalies were identified
at the time of birth, with these ranging in severity from minor skin conditions (e.g. skin tags,
non-neoplastic nevus), through to anomalies which were incompatible with life (e.qg.
anencephaly). When interpreting the information in Table 17 and Table 18, it must be
remembered that the figures presented relate to the number of anomalies identified, rather
than the number of babies, and that many babies have more than one anomaly.

New Zealand Trends

In New Zealand, the number of babies with one or more congenital anomalies identified at
birth increased gradually during the early 2000s, reached a peak in 2007 and then
declined, with the most rapid declines occurring between 2007 and 2009. Rates then
gradually increased again, reaching 5.5% of births by 2012 (Figure 13). It is unclear,
however, whether the large declines seen between 2007 and 2009, and their subsequent
rebound, reflect real changes in the number of babies born with congenital anomalies,
changes in the comprehensiveness of the recording of minor congenital anomalies by
clinicians, or changes in the way in which congenital anomalies were coded in the hospital
admission dataset.

Distribution by Maternal Age

In New Zealand during 20081 2012, while the largest absolute numbers of babies with
congenital anomalies were born to women aged 3071 34 years, congenital anomaly rates
rose steadily with increasing maternal age, with the highest rates being seen in the babies
of mothers aged 40+ years. The babies of mothers aged 40+ years had congenital
anomaly rates that were 1.32 (95% CI 1.207 1.44) times higher than the babies of teenage
mothers (Figure 14, Table 19).
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Tablel7. Congenital Anomalies Evident at Birth,
Number: Number: Anomalies
Congenital Anomaly Total Annual per 100,000
20081 2| Average Births*
Anencephaly 13 2.6 4.3
Encephalocele 13 2.6 4.3
Microcephaly 61 12.2 20.2
Congenital Hydrocephalus 77 154 25.5
Other Brain Malformations 190 38.0 62.9
Spina Bifida 53 10.6 17.5
Other Spinal Cord Malformations 14 2.8 4.6
Other CNS Malformations 24 4.8 7.9
Total Malformations of the Nervous System 445 89.0 147.2
Eyelid/Lacrimal/Eye/Orbit Malformations 105 21.0 34.7
Ear Malformations Impairing Hearing 19 3.8 6.3
Accessory Auricle 255 51.0 84.4
Other Ear Malformations 181 36.2 59.9
Other Face/Neck Malformations 62 12.4 20.5
Total Malformations of Eye, Ear, Face and Neck 622 124.4 205.7
Malformations Cardiac Chambers/Connections 190 38.0 62.9
Ventricular Septal Defect 533 106.6 176.3
Atrial Septal Defect 588 117.6 194.5
Atrioventricular Septal Defect 42 8.4 13.9
Tetralogy of Fallot 92 184 30.4
Pulmonary/Tricuspid Valve Malformations 185 37.0 61.2
Aortic/Mitral Valve Malformations 111 22.2 36.7
Other Heart Malformations 246 49.2 81.4
Patent Ductus Arteriosus (PDA) 1,490 298.0 492.9
Malformations Great Arteries (Excluding PDA) 313 62.6 103.5
Malformations Great Veins 52 104 17.2
Other Peripheral Vascular Malformations 165 33.0 54.6
Other Circulatory Malformations 15 3.0 5.0
Total Malformations of the Circulatory System 4,022 804.4 1,330.4
Nose Malformations 44 8.8 14.6
Larynx Malformations 105 21.0 34.7
Trachea/Bronchus Malformations 32 6.4 10.6
Lung Malformations 118 23.6 39.0
Other Respiratory Malformations 3 0.6 1.0
Total Malformations of the Respiratory System 302 60.4 99.9
Ankyloglossia (Tongue Tie) 3,699 739.8 1,223.6
Tongue/Mouth/Pharynx Malformations 79 15.8 26.1
Oesophagus/Upper Alimentary Malformations 80 16.0 26.5
Intestinal Malformations 270 54.0 89.3
Other Digestive Malformations 42 8.4 13.9
Total Malformations of the Digestive System 4,170 834.0 1,379.3

Source: National Minimum Dataset: Numerator: Hospitalisations with event type = birth and a congenital
anomaly in any of first 15 diagnoses; Denominator: Hospitalisations with event type = birth; Note: *Anomalies
per 100,000 births = number of anomalies rather than number of babies, as some babies have >1 anomaly
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Tablel8. Congenital Anomalies Evident at Bi
Number: Number: Anomalies
Congenital Anomaly Total Annual per 100,000
2008171 2| Average Births*
Cleft Palate 186 37.2 61.5
Cleft Lip 68 13.6 22.5
Cleft Palate and Lip 116 23.2 38.4
Total Cleft Lip and Palate 370 74.0 122.4
Female Genital Malformations 64 12.8 21.2
Undescended Testicle 735 147.0 243.1
Hypospadias 576 115.2 190.5
Other Male Genital Malformations 157 31.4 51.9
Indeterminate Sex/Pseudohermaphrodism 24 4.8 7.9
Total Malformations of the Genital Organs 1,556 311.2 514.7
Renal Agenesis/Reduction Defects 94 18.8 31.1
Cystic Kidney Disease 144 28.8 47.6
Renal Pelvis Obstruction/Ureter Malformations 403 80.6 133.3
Other Kidney/Urinary Malformations 376 75.2 124.4
Total Malformations of the Urinary System 1,017 203.4 336.4
Congenital Dislocation/Subluxation Hip 60 12.0 19.9
Other Deformities Hip 461 92.2 152.5
Foot Deformities 1,516 303.2 501.5
Polydactyly 279 55.8 92.3
Syndactyly 106 21.2 35.1
Reduction Defects/Other Limb Malformations 177 35.4 58.6
Skull/Facial Bones/Spine/Thorax Malformations 214 42.8 70.8
Other Musculoskeletal Malformations 532 106.4 176.0
Osteochondrodysplasia 35 7.0 11.6
Total Malformations of the Musculoskeletal System 3,380 676.0 1,118.0
Ichthyosis 8 1.6 2.7
Non-Neoplastic Naevus 451 90.2 149.2
Epidermolysis Bullosa 11 2.2 3.6
Other Skin Malformations 450 90.0 148.9
Breast Malformations 15 3.0 5.0
Other Integument Malformations 434 86.8 143.6
Other Malformations 396 79.2 131.0
Total Other Congenital Malformations 1,765 353.0 583.8
Down Syndrome 257 51.4 85.0
Edwards and Patau Syndromes 40 8.0 13.2
Other Autosomal Trisomies 15 3.0 5.0
Turners Syndrome 10 2.0 3.3
Sex Chromosome Anomalies Male Phenotype 12 2.4 4.0
Monosomies/Autosomal Deletions/Rearrangements 25 5.0 8.3
Other Chromosome Anomalies 33 6.6 10.9
Total Chromosomal Anomalies 392 78.4 129.7

Source: National Minimum Dataset: Numerator: Hospitalisations with event type = birth and a congenital
anomaly in any of first 15 diagnoses; Denominator: Hospitalisations with event type = birth; Note: *Anomalies
per 100,000 births = number of anomalies rather than number of babies, as some babies have >1 anomaly
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Figure 13. Babies with Congenital Anomalies Evident at Birth, New Zealand Hospital Births
20007 2012
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Source: National Minimum Dataset: Numerator: Hospital admissions with event type = birth and a congenital
anomaly listed in any of first 15 diagnoses; Denominator: All hospital admissions with event type = birth; Note:
Rate per 100,000 refers to number of babies with one or more anomalies, rather than number of anomalies

Figure 14. Babies with Congenital Anomalies Evident at Birth by Maternal Age, New
Zealand Hospital Births 20081 2012
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Source: National Minimum Dataset: Numerator: Hospital admissions with event type = birth and a congenital
anomaly listed in any of first 15 diagnoses; Denominator: All hospital admissions with event type = birth; Note:
Rate per 100,000 refers to number of babies with one or more anomalies, rather than number of anomalies
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Distribution by Prioritised Ethnicity, NZDep Index Decile and Gender

In New Zealand during 2008i 2012, the proportion of babies with one or more congenital
anomalies identified at birth was significantly higher for males, Asian/Indian and Pacific >

European/ Ot her > MUoOT i babies, and detilesdi€
vs. 51 10) areas (Table 19). Similarly, congenital anomaly rates were generally higher for
Asian/ I ndian and Pacific babies, than f &

2012 (Figure 15).

Table 19. Babies with Congenital Anomalies Evident at Birth by Ethnicity, NZ Deprivation
Index Decile, Gender and Maternal Age, New Zealand Hospital Births 20087 2012

Number of
Variable Babies: Annual R per 100,000 Rate Ratio 95% ClI
Births
Average

Babies with Congenital Anomalies

Prioritised Ethnicity

MUOor i 559 4,190 0.92 0.88i 0.96
Pacific 339 5,003 1.09 1.04711.15
European/Other 1,516 4,573 1.00
Asian/Indian 378 5,528 1.21 1.1571.27
NZ Deprivation Index
Deciles 1i 2 427 5,035 1.00
Deciles 3i 4 432 4,790 0.95 0.9011.01
Deciles 5i 6 516 4,584 0.91 0.861 0.96
Deciles 71 8 651 4,618 0.92 0.8710.97
Deciles 97 10 774 4,420 0.88 0.83i10.92
Gender
Female 1,116 3,797 1.00
Male 1,690 5,441 1.43 1.3911.48
Maternal Age
<20 Years 195 4,662 1.00
201 24 Years 471 4,216 0.90 0.8410.97
251 29 Years 646 4,354 0.93 0.8711.00
307 34 Years 775 4,640 1.00 0.93i 1.07
351 39 Years 555 5,098 1.09 1.0271.17
40+ Years 165 6,137 1.32 1.201 1.44

Source: National Minimum Dataset: Numerator: Hospital admissions with event type = birth and a congenital
anomaly listed in any of first 15 diagnoses; Denominator: All hospital admissions with event type = birth; Note:
Rate per 100,000 refers to number of babies with one or more anomalies, rather than number of anomalies;
Rate Ratios are unadjusted
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Figure 15. Babies with Congenital Anomalies Evident at Birth by Ethnicity, New Zealand
Hospital Births 20001 2012
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Rate per 100,000 refers to number of babies with one or more anomalies, rather than number of anomalies

Northern DHBs Distribution and Trends

Northern DHBs Distribution

In the Northern DHBs during 20081 2012, a large number of congenital anomalies were
identified at birth, with these ranging in severity from minor (e.g. tongue tie) through to
serious (e.g. malformations of the great arteries) (Table 20 to Table 27).

When the number of babies with one or more congenital anomalies, rather than the
number of anomalies was considered, on average during 20081 2012, 111 Northland, 496
Waitemata, 366 Auckland and 399 Counties Manukau babies per year (range 4.61 6.5% of
all births) had one or more congenital anomalies identified at birth. Rates in Counties
Manukau were similar to the New Zealand rate, while rates in the Northland, Waitemata,
and Auckland DHBs were significantly higher (Table 28).

Note: It remains unclear whether DHB vs. NZ differences in congenital anomaly rates
reflect real differences in the underlying prevalence of congenital anomalies in the
community, or differences in the thoroughness with which minor congenital anomalies are
recorded in the clinical notes, or coded in the National Minimum Dataset.
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Table 20. Congenital Anomalies Evident at Birth, Northland 20081 2012 (Table 1 of 2)

Number: Numb_er cf
Congenital Anomaly N B T_otal Annual ATIETES P27
20081 2( Average 10.0,000
Births*
Northland
Microcephaly 3 0.6 28.1
Congenital Hydrocephalus 4 0.8 37.4
Other Brain Malformations 11 2.2 103.0
Other CNS Malformations 4 0.8 37.4
Total Malformations of the Nervous System 22 4.4 205.9
Eyelid/Lacrimal/Eye/Orbit Malformations 6 1.2 56.2
Accessory Auricle 6 1.2 56.2
Other Ear Malformations 7 1.4 65.5
Other Face/Neck Malformations 6 1.2 56.2
Total Malformations of Eye, Ear, Face and Neck 25 5.0 234.0
Malformations Cardiac Chambers/Connections 6 1.2 56.2
Ventricular Septal Defect 19 3.8 177.9
Atrial Septal Defect 30 6.0 280.8
Atrioventricular Septal Defect 4 0.8 37.4
Tetralogy of Fallot 3 0.6 28.1
Pulmonary/Tricuspid Valve Malformations 4 0.8 37.4
Aortic/Mitral Valve Malformations 4 0.8 374
Patent Ductus Arteriosus (PDA) 52 104 486.8
Malformations Great Arteries (Excluding PDA) 11 2.2 103.0
Malformations Great Veins 3 0.6 28.1
Other Peripheral Vascular Malformations 5 1.0 46.8
Other Heart/Circulatory Malformations 11 2.2 103.0
Total Malformations of the Circulatory System 152 30.4 1,422.8
Nose Malformations 4 0.8 37.4
Lung Malformations 6 1.2 56.2
Larynx Malformations <3 S S
Total Malformations of the Respiratory System 11 2.2 103.0
Ankyloglossia (Tongue Tie) 89 17.8 833.1
Tongue/Mouth/Pharynx Malformations 4 0.8 37.4
Intestinal Malformations 8 1.6 74.9
Other Digestive Malformations 8 1.6 74.9
Total Malformations of the Digestive System 109 21.8 1,020.3
Female Genital Malformations <3 S S
Undescended Testicle 49 9.8 458.7
Hypospadias 19 3.8 177.9
Other Male Genital Malformations 7 14 65.5
Total Malformations of the Genital Organs 76 15.2 711.4

Source: National Minimum Dataset: Numerator: Hospitalisations with event type = birth and a congenital
anomaly in any of first 15 diagnoses; Denominator: Hospitalisations with event type = birth; Note: *Anomalies
per 100,000 births = number of anomalies rather than number of babies, as some babies have >1 anomaly; s:

suppressed due to small numbers
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Table 21. Congenital Anomalies Evident at Birth, Northland 20087 2012 (Table 2 of 2)

Number: Number: Number' i

Congenital Anomaly Total Annual OIS

200871 2 Average per .100’000

Births*
Northland

Cleft Palate 7 1.4 65.5
Cleft Lip <3 S S
Cleft Palate and Lip 6 1.2 56.2
Total Cleft Lip and Palate 15 3.0 140.4
Renal Agenesis/Reduction Defects 3 0.6 28.1
Cystic Kidney Disease 4 0.8 37.4
Renal Pelvis Obstruction/Ureter Malformations 15 3.0 140.4
Other Kidney/Urinary Malformations 17 34 159.1
Total Malformations of the Urinary System 39 7.8 365.1
Congenital Dislocation/Subluxation Hip 5 1.0 46.8
Other Deformities Hip 19 3.8 177.9
Foot Deformities 91 18.2 851.8
Other Musculoskeletal Malformations 29 5.8 271.5
Polydactyly 7 1.4 65.5
Syndactyly 3 0.6 28.1
Reduction Defects/Other Limb Malformations 9 1.8 84.3
Skull/Facial Bones/Spine/Thorax Malformations 16 3.2 149.8
Total Malformations of the Musculoskeletal System 179 35.8 1,675.6
Non-Neoplastic Naevus 33 6.6 308.9
Other Skin Malformations 29 5.8 271.5
Other Integument Malformations 22 4.4 205.9
Other Malformations 21 4.2 196.6
Total Other Congenital Malformations 105 21.0 982.9
Down Syndrome 10 2.0 93.6
Other Chromosome Anomalies 6 1.2 56.2
Total Chromosomal Anomalies 16 3.2 149.8

Source: National Minimum Dataset: Numerator: Hospitalisations with event type = birth and a congenital
anomaly in any of first 15 diagnoses; Denominator: Hospitalisations with event type = birth; Note: *Anomalies
per 100,000 births = number of anomalies rather than number of babies, as some babies have >1 anomaly; s:

suppressed due to small numbers
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Table 22. Congenital Anomalies Evident at Birth, Waitemata 20081 2012 (Table 1 of 2)

Number: Numb_er cf
Congenital Anomaly N B T_otal Annual ATIETES P27
20081 2( Average 10'0,000
Births*
Waitemata
Anencephaly/Encephalocele 4 0.8 10.4
Microcephaly 11 2.2 28.7
Congenital Hydrocephalus 6 1.2 15.6
Other Brain Malformations 21 4.2 54.7
Spina Bifida 7 14 18.3
Other CNS Malformations 3 0.6 7.8
Total Malformations of the Nervous System 52 10.4 135.5
Eyelid/Lacrimal/Eye/Orbit Malformations 14 2.8 36.5
Ear Malformations Impairing Hearing 3 0.6 7.8
Accessory Auricle 69 13.8 179.9
Other Ear Malformations 46 9.2 119.9
Other Face/Neck Malformations 6 1.2 15.6
Total Malformations of Eye, Ear, Face and Neck 138 27.6 359.7
Malformations Cardiac Chambers/Connections 19 3.8 49.5
Ventricular Septal Defect 45 9.0 117.3
Atrial Septal Defect 46 9.2 119.9
Atrioventricular Septal Defect 3 0.6 7.8
Tetralogy of Fallot 13 2.6 33.9
Pulmonary/Tricuspid Valve Malformations 30 6.0 78.2
Aortic/Mitral Valve Malformations 11 2.2 28.7
Other Heart Malformations 32 6.4 83.4
Patent Ductus Arteriosus (PDA) 142 28.4 370.2
Malformations Great Arteries (Excluding PDA) 44 8.8 114.7
Malformations Great Veins 5 1.0 13.0
Other Peripheral Vascular Malformations 55 11.0 143.4
Other Circulatory Malformations <3 S S
Total Malformations of the Circulatory System 447 89.4 1,165.2
Nose Malformations 8 1.6 20.9
Larynx Malformations 11 2.2 28.7
Lung Malformations 15 3.0 39.1
Other Respiratory Malformations <3 S S
Total Malformations of the Respiratory System 36 7.2 93.8
Cleft Palate 27 54 70.4
Cleft Lip 11 2.2 28.7
Cleft Palate and Lip 13 2.6 33.9
Total Cleft Lip and Palate 51 10.2 132.9

Source: National Minimum Dataset: Numerator: Hospitalisations with event type = birth and a congenital
anomaly in any of first 15 diagnoses; Denominator: Hospitalisations with event type = birth; Note: *Anomalies
per 100,000 births = number of anomalies rather than number of babies, as some babies have >1 anomaly; s:

suppressed due to small numbers
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Table 23. Congenital Anomalies Evident at Birth, Waitemata 2008i 2012 (Table 2 of 2)

Number: Number: Number' i
Congenital Anomaly Total Annual AT
200871 2 Average per .100’000
Births*
Waitemata
Ankyloglossia (Tongue Tie) 770 154.0 2,007.1
Tongue/Mouth/Pharynx Malformations 19 3.8 49.5
Oesophagus/Upper Alimentary Malformations 12 2.4 31.3
Intestinal Malformations 30 6.0 78.2
Other Digestive Malformations 7 14 18.3
Total Malformations of the Digestive System 838 167.6 2,184.4
Female Genital Malformations 17 3.4 44.3
Undescended Testicle 150 30.0 391.0
Hypospadias 87 17.4 226.8
Other Male Genital Malformations 44 8.8 114.7
Indeterminate Sex/Pseudohermaphrodism 4 0.8 10.4
Total Malformations of the Genital Organs 302 60.4 787.2
Renal Agenesis/Reduction Defects 11 2.2 28.7
Cystic Kidney Disease 23 4.6 60.0
Renal Pelvis Obstruction/Ureter Malformations 39 7.8 101.7
Other Kidney/Urinary Malformations 102 20.4 265.9
Total Malformations of the Urinary System 175 35.0 456.2
Congenital Dislocation Hip 7 14 18.3
Other Deformities Hip 69 13.8 179.9
Foot Deformities 272 54.4 709.0
Polydactyly 47 9.4 122.5
Syndactyly 26 5.2 67.8 %
Reduction Defects/Other Limb Malformations 35 7.0 91.2
Other Musculoskeletal Malformations 88 17.6 229.4
Skull/Facial Bones/Spine/Thorax Malformations 46 9.2 119.9
Total Malformations of the Musculoskeletal System 590 118.0 1,537.9
Non-Neoplastic Naevus 112 224 292.0
Other Skin Malformations 115 23.0 299.8
Other Integument Malformations 97 194 252.9
Other Malformations 62 12.4 161.6
Total Other Congenital Malformations 386 77.2 1,006.2
Down Syndrome 32 6.4 83.4
Edwards and Patau Syndromes 6 1.2 15.6
Other Chromosome Anomalies 6 1.2 15.6
Total Chromosomal Anomalies 44 8.8 114.7

Source: National Minimum Dataset: Numerator: Hospitalisations with event type = birth and a congenital
anomaly in any of first 15 diagnoses; Denominator: Hospitalisations with event type = birth; Note: *Anomalies
per 100,000 births = number of anomalies rather than number of babies, as some babies have >1 anomaly
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