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Introduction

This report is one of a series of three reports on the health of children and young people in New Zealand
produced for the district health boards and the Ministry of Health, and it fits into the current reporting cycle as
follows:

Year 1: The Determinants of Health for Children and Young People (prepared during 2014)
Year 2: The Health Status of Children and Young People (prepared during 2015)
Year 3: Children and Young People with Chronic Conditions and Disabilities (to be prepared during 2016)

It aims to provide an overview of the health status of children and young people in New Zealand, and to assist
those working to improve child and youth health to use all of the available evidence when they are developing
programmes and interventions to address child and youth health needs.

Report sections and indicators

This report is based on an Indicator Framework * developed in 2007 in which the indicators for each of the three
reports in the series were identified. The indicators in this year’s report were developed from Craig et al’s
indicators for the individual and whanau health and wellbeing stream. They are presented in the following
sections:

e Issues in infancy

e Issues for all ages 0—24 year olds

e Conditions of the respiratory system
e  Common communicable diseases

e  Unintentional injury

e Reproductive health

e Mental health

Within each section, where possible, data are broken down by demographic factors such as age, gender,
ethnicity, NZ Index of Deprivation decile, and district health board (DHB). When making comparisons between
DHBs, readers should be aware that difference in disease rates may be the result of differences in DHB
demographic characteristics (such as the age structure, ethnicity, and deprivation level of the population) and not
assume that differences in disease rates represent differences in DHBs’ performance.

In-depth topics

In addition to providing an overview of a range of important health conditions affecting children and young
people, this report also considers two issues as in-depth topics. These are:

1. Young people’s sexual and reproductive health: This in-depth topic by Dr Judith Adams addresses the
sexual and reproductive health needs of New Zealand’s young people. It does not include information relevant
to the care of pregnant teenagers or teenage parents because a previous in-depth topic (in the 2012 report in this
series of reports) entitled Services and Interventions for Women Experiencing Multiple Adversities in Pregnancy
included a substantial section on services for teenage parents. It begins by reviewing the available data on the
sexual health and behaviour of New Zealand’s young people. It then reviews sexuality education and the
research relevant to determining the best ways to provide young people with the knowledge and understanding
to take care of their sexual and reproductive health. Subsequent sections review the literature on sexual and
reproductive health care services for young people and newer contraceptive options for young people,
particularly long-acting reversible contraceptive methods. The final section summarises key points and offers
some suggestions for improving young people’s sexual and reproductive health.

2. Mental health issues in 15-24 year olds: This in-depth topic by Dr Michael Butchard explores mental health
issues and services for youth and young adults aged 15-24 years. Its general focus is on the mental health
service structure and primary level care. After providing a brief historical context, the current mental health
services and access are summarised, and barriers to access, transitioning from child to adult care, workforce
issues, the role of primary care, and school-based health services are discussed. Literature on primary level
mental health, alcohol and other drug interventions, including e-interventions, is reviewed and summarised. The
final section explores issues relevant to high-risk groups within the youth and young adult population especially
Maori and Pacific young people.
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Evidence for good practice

Most sections in this year’s report conclude with a brief overview of government documents, guidelines and
reviews of evidence for good practice relevant to the prevention and management of the issue. Appendix 1
provides an overview of the methodology used to develop these reviews. The quality and depth of evidence
available varies considerably from indicator to indicator. When developing new approaches in areas where there
is currently no sound evidence base, an evaluation arm should be built into any proposed programmes from the
beginning. The learnings gained from these evaluations are essential for ensuring interventions developed
enhance the wellbeing of children and young people and make best use of available resources.

Data quality, statistical significance, and demographic data

Tests of statistical significance: To assist the reader to determine whether tests of statistical significance have
been used in a particular section, Appendix 2, outlines how the significance of the associations presented has
been signalled in the text with the words significant, or not significant in italics. If the words significant or not
significant do not appear in the text, then the associations described do not imply statistical significance or non-
significance.

Appendix 3 contains information on the data sources used to develop each indicator. It is advisable to read the
contents of these appendices when interpreting any information in this report. To ensure anonymity, where
numbers are less than five, these and their associated rates have been suppressed.

Appendix 4 describes the use of ethnicity data in this report and Appendix 5 outlines the New Zealand
Deprivation Index and how it is used.

Overview of the health status of children and young people in New Zealand

Figure 1 to Figure 4 on the following pages provide an overview of the indicators in this year’s report,
summarising the range of the DHB rates in relation to the New Zealand rates for each indicator.

Conclusions

This report provides an overview of the health status of children and young people in New Zealand, and an entry
point to the policy and evidence-based review literature, to assist with addressing child and youth health needs
in a systematic and evidence-based manner. It is suggested that the Ministry of Health, DHBs and others
working in the health sector use the epidemiological data in this report as a complement to knowledge of
existing services and key stakeholders’ views. In addition, they should be mindful of existing Government
policy, and that for any approaches developed to be effective, they need to be congruent with the evidence
contained in the current literature. If there is no sound evidence base, planners should build an evaluation arm
into their programmes to ensure the best use of available resources.
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Figure 1. Summary of the indicators in the report Health Status of Children and Young People 2015, Northland compared to New Zealand

Indicator N::r::::rd Nor;l:l:md NZ rate DLI:;V ::tte Indicator range :I:IgBh;ite
1 Fetal deaths 91 7.71 7.53 5.50 < 9.33
2 Preterm births 773 6.76 7.50 6.34 4 8.40
3 Infant mortality 86 7.35 5.14 2.40 8.07
4 Sudden unexpected death in infancy 26 2.22 1.01 0.43 2.47
5 Ambulatory sensitive hospitalisations in 0-4 year olds* 4,289 71.74 66.48 37.37 % 88.48
6 Acute upper respiratory tract infections in 0-14 year olds 970 5.35 6.49 4.27 <o 10.71
7 Tonsillectomy + adenoidectomy in 0-14 year olds 717 3.95 3.48 2.29 <o 7.18
8 Otitis media in 0-14 year olds 145 0.80 0.58 0.22 <o 0.99
9 Grommets in 0-14 year olds 780 4.30 5.08 2.41 % 8.56
10 Bronchiolitis in infants 1,345 117.70 84.58 37.88 130.83
11 Pneumonia in 0-24 year olds 852 3.07 2.32 1.00 % 3.35
12 Asthma in 0-24 year olds 1,329 4.78 4.68 1.94 1% 6.19
13 Bronchiectasis in 0-24 year olds 158 56.87 25.50 7.39 56.87
14 Pertussis in under 1 year olds 29 2.54 2.40 0.90 1% 7.36
15 Meningococcal disease in 0-24 year olds 34 12.24 4.52 2.81 12.24
16 Tuberculosis in 0-24 year olds 6 2.16 2.97 1.92 % 7.92
17 Acute rheumatic fever in 0-24 year olds 123 44.27 14.34 2.05 44.27
18 Rheumatic heart disease in 0-24 year olds 22 7.92 8.67 0.97 9 26.59
19 Any skin infections in 0-24 year olds 2,721 9.79 7.52 3.65 4 11.83
20 Gastroenteritis in 0-24 year olds 1,278 4.60 4.81 3.19 < 6.23
21 Unintentional injury hospitalisations of 0-24 year olds 3,969 1,428.47 1,180.40 977.70 1,582.58
22 Teenage births 1,179 44.32 24.40 13.50 46.51
23 Clients aged 0-24 year olds seen by mental health services 2,788 4,959.97 3,748.47 2,777.20 < 6,052.86
24 Mental health hospitalisations of 0-24 year olds 1,033 371.78 262.26 151.64 < 468.74
25 Suicide among 0-24 year olds 34 12.38 8.75 5.74 4 23.64
26 Intentional self-harmin 0-24 year olds 206 74.14 64.23 17.24 4 167.23
* ED cases included DHB rate NZrate

Lowest ¢
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Figure 2. Summary of the indicators in the report Health Status of Children and Young People 2015, Waitemata compared to New Zealand

Indicator W:::;':::a Wairt:tne\ata NZ rate DL::’ reastte Indicator range :I-iIgBh:tte
1 Fetal deaths 299 7.50 7.53 5.50 e 9.33
2 Preterm births 2,837 7.21 7.50 6.34 4 8.40
3 Infant mortality 125 3.16 5.14 2.40 < 8.07
4 Sudden unexpected death in infancy 17 0.43 1.01 0.43 < 2.47
5 Ambulatory sensitive hospitalisations in 0-4 year olds* 11,720 60.20 66.48 37.37 < 88.48
6 Acute upper respiratory tract infections in 0-14 year olds 2,743 4.88 6.49 4.27 % 10.71
7 Tonsillectomy + adenoidectomy in 0-14 year olds 1,482 2.64 3.48 2.29 < 7.18
8 Otitis media in 0-14 year olds 253 0.45 0.58 0.22 \% 0.99
9 Grommets in 0-14 year olds 3,277 5.84 5.08 2.41 < 8.56
10 Bronchiolitis in infants 2,459 62.48 84.58 37.88 < 130.83
11 Pneumonia in 0-24 year olds 2,779 2.94 2.32 1.00 1% 3.35
12 Asthma in 0-24 year olds 4,281 4.53 4.68 1.94 9 6.19
13 Bronchiectasis in 0-24 year olds 199 21.06 25.50 7.39 <o 56.87
14 Pertussis in under 1 year olds 60 1.52 2.40 0.90 % 7.36
15 Meningococcal disease in 0-24 year olds 43 4.55 4.52 2.81 \' 12.24
16 Tuberculosis in 0-24 year olds 21 2.22 2.97 1.92 % 7.92
17 Acute rheumatic fever in 0-24 year olds 91 9.63 14.34 2.05 % 44.27
18 Rheumatic heart disease in 0-24 year olds 47 4.97 8.67 0.97 4 26.59
19 Any skin infections in 0-24 year olds 7,525 7.96 7.52 3.65 4 11.83
20 Gastroenteritis in 0-24 year olds 4,916 5.20 4.81 3.19 % 6.23
21 Unintentional injury hospitalisations of 0-24 year olds 9,876 1,045.07 1,180.40 977.70 4 1,582.58
22 Teenage births 1,547 16.27 24.40 13.50 < 46.51
23 Clients aged 0-24 year olds seen by mental health services 5,694 2,965.34 3,748.47 2,777.20 4 6,052.86
24 Mental health hospitalisations of 0-24 year olds 2,141 226.56 262.26 151.64 34 468.74
25 Suicide among 0-24 year olds 56 6.02 8.75 5.74 4 23.64
26 Intentional self-harm in 0-24 year olds 669 70.79 64.23 17.24 © 167.23
* ED cases included DHB rate NZrate
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Figure 3. Summary of the indicators in the report Health Status of Children and Young People 2015, Auckland DHB compared to New Zealand

Auckland

. Auckland Lowest . Highest

Indicator m?,::er DHB rate NZ rate DHB rate Indicator range DHgB rate
1 Fetal deaths 262 7.85 7.53 5.50 % 9.33
2 Preterm births 2,224 6.94 7.50 6.34 % 8.40
3 Infant mortality 155 4.68 5.14 2.40 % 8.07
4 Sudden unexpected death in infancy 28 0.85 1.01 0.43 < 2.47
5 Ambulatory sensitive hospitalisations in 0-4 year olds* 11,124 74.67 66.48 37.37 % 88.48
6 Acute upper respiratory tract infections in 0-14 year olds 2,424 5.88 6.49 4.27 < 10.71
7 Tonsillectomy + adenoidectomy in 0-14 year olds 1,113 2.70 3.48 2.29 % 7.18
8 Otitis media in 0-14 year olds 196 0.48 0.58 0.22 % 0.99
9 Grommets in 0-14 year olds 2,162 5.24 5.08 2.41 P 8.56
10 Bronchiolitis in infants 2,371 73.93 84.58 37.88 < 130.83
11 Pneumonia in 0-24 year olds 2,380 3.04 2.32 1.00 3.35
12 Asthma in 0-24 year olds 4,848 6.19 4.68 1.94 6.19
13 Bronchiectasis in 0-24 year olds 171 21.83 25.50 7.39 % 56.87
14 Pertussis in under 1 year olds 53 1.65 2.40 0.90 < 7.36
15 Meningococcal disease in 0-24 year olds 22 2.81 4.52 2.81 < 12.24
16 Tuberculosis in 0-24 year olds 62 7.92 2.97 1.92 7.92
17 Acute rheumatic fever in 0-24 year olds 80 10.21 14.34 2.05 % 44.27
18 Rheumatic heart disease in 0-24 year olds 54 6.89 8.67 0.97 % 26.59
19 Any skin infections in 0-24 year olds 6,161 7.87 7.52 3.65 4 11.83
20 Gastroenteritis in 0-24 year olds 4,303 5.49 4.81 3.19 < 6.23
21 Unintentional injury hospitalisations of 0-24 year olds 7,784 993.83 1,180.40 977.70 4 1,582.58
22 Teenage births 1,050 13.69 24.40 13.50 14 46.51
23 Clients aged 0-24 year olds seen by mental health services 4,405 2,777.20 3,748.47 2,777.20 < 6,052.86
24 Mental health hospitalisations of 0-24 year olds 1,356 173.13 262.26 151.64 4 468.74
25 Suicide among 0-24 year olds 55 7.11 8.75 5.74 o 23.64
26 Intentional self-harmin 0-24 year olds 135 17.24 64.23 17.24 4 167.23
* ED cases included DHB rate NZrate

Lowest .

Introduction

7

Highest



Figure 4. Summary of the indicators in the report Health Status of Children and Young People 2015, Counties Manukau compared to New Zealand

Counties

Counties

Indicator Manukau | Manukau | NZ rate DL:E‘;N ::tte Indicator range ::IgBh;ite
number rate
1 Fetal deaths 389 8.79 7.53 5.50 % 9.33
2 Preterm births 3,278 7.69 7.50 6.34 % 8.40
3 Infant mortality 293 6.68 5.14 2.40 % 8.07
4 Sudden unexpected death in infancy 47 1.07 1.01 0.43 % 2.47
5 Ambulatory sensitive hospitalisations in 0-4 year olds* 14,527 71.14 66.48 37.37 % 88.48
6 Acute upper respiratory tract infections in 0-14 year olds 3,836 6.46 6.49 4.27 9 10.71
7 Tonsillectomy + adenoidectomy in 0-14 year olds 1,717 2.89 3.48 2.29 % 7.18
8 Otitis media in 0-14 year olds 270 0.45 0.58 0.22 % 0.99
9 Grommets in 0-14 year olds 2,645 4.45 5.08 2.41 < 8.56
10 Bronchiolitis in infants 4,993 117.13 84.58 37.88 130.83
11 Pneumonia in 0-24 year olds 3,252 3.35 2.32 1.00 3.35
12 Asthma in 0-24 year olds 4,844 4.99 4.68 1.94 <o 6.19
13 Bronchiectasis in 0-24 year olds 384 39.53 25.50 7.39 % 56.87
14 Pertussis in under 1 year olds 159 3.73 2.40 0.90 4 7.36
15 Meningococcal disease in 0-24 year olds 41 4.22 4.52 2.81 9 12.24
16 Tuberculosis in 0-24 year olds 47 4.84 2.97 1.92 % 7.92
17 Acute rheumatic fever in 0-24 year olds 406 41.80 14.34 2.05 44.27
18 Rheumatic heart disease in 0-24 year olds 250 25.74 8.67 0.97 26.59
19 Any skin infections in 0-24 year olds 10,295 10.60 7.52 3.65 11.83
20 Gastroenteritis in 0-24 year olds 5,046 5.19 4.81 3.19 < 6.23
21 Unintentional injury hospitalisations of 0-24 year olds 12,553 1,292.26 1,180.40 977.70 % 1,582.58
22 Teenage births 3,156 32.89 24.40 13.50 4 46.51
23 Clients aged 0-24 year olds seen by mental health services 6,565 3,330.46 3,748.47 2,777.20 < 6,052.86
24 Mental health hospitalisations of 0-24 year olds 1,473 151.64 262.26 151.64 4 468.74
25 Suicide among 0-24 year olds 90 9.40 8.75 5.74 r 23.64
26 Intentional self-harmin 0-24 year olds 173 17.81 64.23 17.24 o 167.23
* ED cases included DHB rate NZrate
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BIRTHS AND PERINATAL DEATHS

Introduction

The following section briefly reviews the birth and perinatal period to provide a context for later sections. The
following section uses the Birth Registration Dataset, the National Mortality Collection and the National
Minimum Dataset to look at births and early deaths in New Zealand.

Data source and methods

Data sources

Livebirths: Birth registration dataset
Deaths: National Mortality Collection
Definitions

Total births are livebirths plus fetal deaths
Fetal death is when the infant is born deceased, weighing 400 grams or more, or is issued from its mother after the 20th week of
pregnancy?
Fetal death rate = number of fetal deaths per 1,000 total (live + still) births
Perinatal death is fetal deaths and early neonatal deaths
Perinatal death rate = number of fetal and early neonatal deaths per 1,000 total (live + still) births
Neonatal death is the death of a live-born infant before 28 completed days after birth, and comprises:
e Early neonatal death is death of a live-born infant before seven days (168 completed hours) after birth

e Late neonatal death is death of a live-born infant after seven days and before 28 completed days after birth

Neonatal death rate = number of early and late neonatal deaths per 1,000 livebirths

Early neonatal death rate = number of early neonatal deaths per 1,000 livebirths

Late neonatal death rate = number of late neonatal deaths per 1,000 livebirths
Notes on interpretation

Note 1: An overview of the Birth Registration and National Minimum Datasets is provided in the Appendix 3.

National trends and distribution

Between 2008 and 2012 there were 319,934 births in New Zealand, an average of 63,987 per year. Of these,
317,526 (99.2%) were live births and 2,408 were fetal deaths (also known as stillbirths). The fetal death rate in
this time period was 7.53 deaths per 1,000 total births (Table 1).

Between 2008 and 2012 there were 1,010 deaths of live-born infants in the first 27 days of life (neonatal deaths),
an average of 202 deaths per year. Of these neonatal deaths, 821 were before seven days after birth (early
neonatal deaths) and 189 deaths occurred after seven days but before 28 completed days after birth (late
neonatal deaths). The early neonatal death rate was 2.59 deaths per 1,000 live births and the late neonatal death
rate was 0.6 deaths per 1,000 live births (Table 1).

Table 1. Births and deaths during infancy, New Zealand 2008-2012

Number: Number: Rate per 95% Cl
2008-2012 annual average 1,000 births
New Zealand

Live births 317,526 63,505

Total births 319,934 63,987 . .
Fetal deaths* 2,408 482 753 7.23-7.83
Perinatal deaths* 3,229 646 10.09 9.75-104
Neonatal deaths’ 1,010 202 3.18 2.99-3.38
Early neonatal deathst 821 164 2.59 2.41-2.77
Late neonatal deathst 189 38 0.60 0.52-0.69

Live births: birth registration dataset; Deaths: National Mortality Collection; * Rate per 1,000 total births; * Rate per 1,000 live
births

Deaths that occurred around the time of birth (perinatal deaths) include fetal deaths and early neonatal deaths.
Between 2008 and 2012 there were 3,229 perinatal deaths in New Zealand, an average of 646 deaths per year
(Table 1).
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The fetal death rate fell between 1988-89 and 199495, but then increased to above the 198889 level and has
remained stable since then, with year to year fluctuations around an average of 7.2 deaths per 1,000 total births.
The neonatal death rate showed a significant fall from 4.69 deaths per 1,000 live births in 1988-89 to 3.13
deaths per 1,000 live births in 2012. Between 1988-89 and 199495 the perinatal death rate followed a similar
pattern to the fetal death rate and the rate of 9.73 deaths per 1,000 total births in 2012 is not significantly
different from the rate of 10.48 deaths per 1,000 live births in 1988-89 (Figure 5).

Figure 5. Fetal, perinatal and neonatal death rates, New Zealand 1988-2012
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Live births: birth registration dataset; Deaths: National Mortality Collection; * Rate per 1,000 total births; t Rate per 1,000 live
births; *2012 is a single year

Northern region distribution and trends

The number of births occurring between 2008 and 2012 ranged from 11,796 in Northland to 44,248 in Counties
Manukau. The majority of births in each DHB were live births (99.1-99.3%). The fetal death rate ranged from
7.50 fetal deaths per 1,000 total births in Waitemata to 8.79 in Counties Manukau, while neonatal deaths ranged
from 2.05 neonatal deaths per 1,000 live births in Waitemata to 4.19 in Northland (Table 2).
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Table 2. Fetal, perinatal and

neonatal death rates, Northern DHBs 2008-2012

2’5‘5‘8"223:2 ann’:‘;r:\’/ee;ge Rate per 1,000 births 95% Cl
Northland
Live births 11,705 2,341
Total births 11,796 2,359 . .
Fetal deaths* 91 18 7.71 6.29-9.46
Perinatal deaths* 133 27 11.28 9.52-13.35
Neonatal deaths’ 49 10 4.19 3.17-5.53
Waitemata
Live births 39,574 7,915
Total births 39,873 7,975 . .
Fetal deaths* 299 60 7.50 6.70-8.39
Perinatal deaths* 362 72 9.08 8.19-10.06
Neonatal deaths’ 81 16 2.05 1.65-2.54
Auckland DHB
Live births 33,100 6,620
Total births 33,362 6,672 . .
Fetal deaths* 262 52 7.85 6.96-8.86
Perinatal deaths* 342 68 10.25 9.23-11.39
Neonatal deaths’ 101 20 3.05 2.51-3.70
Counties Manukau
Live births 43,859 8,772
Total births 44,248 8,850 . .
Fetal deaths* 389 78 8.79 7.96-9.70
Perinatal deaths* 544 109 12.29 11.31-13.36
Neonatal deaths’ 181 36 413 3.57-4.77

Live births: Birth registration dataset; Deaths: National Mortality Collection; * Rate per 1,000 total births; t Rate per 1,000 live

births
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FETAL DEATHS

Introduction

A fetal death is defined by the World Health Organization as “death prior to the complete expulsion or
extraction from its mother of a product of conception, irrespective of the duration of pregnancy; the death is
indicated by the fact that after such separation the fetus does not breathe or show any other evidence of life, such
as beating of the heart, pulsation of the umbilical cord or definite movement of voluntary muscles”.® Most
countries require registration of fetal deaths but the gestation beyond which a fetal death must be registered
varies between countries.® In New Zealand, the Births, Deaths, Marriages, and Relationships Registration Act
1995 requires that all stillbirths are registered and it defines a stillbirth as “a dead fetus that weighed at least
400g when it issued from its mother or issued from its mother after the 20" week of pregnancy”.* The Perinatal
and Maternal Mortality Review Committee uses this definition to define a fetal death.® Fetal deaths include both
spontaneous deaths (often referred to as stillbirths) and deaths due to termination of pregnancy (for example
because of severe congenital malformations).

In high income countries around one in two hundred babies who reaches 22 weeks gestation or more is
stillborn.® There are many possible reasons why a baby may be stillborn. In developed countries major
contributors to stillbirth are factors related to placental dysfunction and very pre-term birth.® In a significant
minority of cases (27% in New Zealand in 2012°) no cause is identified. The most significant potentially
modifiable risk factors for stillbirth are maternal obesity and smoking.%6

Data sources and methods
Indicator
Fetal deaths
Data sources
Numerator: National Mortality Collection
Denominator: Birth Registration Dataset (live births only) and National Mortality Collection
Definition
Fetal death is when the infant is born deceased, weighing 400 grams or more, or is issued from its mother after the 20th week of
pregnancy.?
Fetal deaths are further defined into:

Intermediate: Fetal deaths occurring between 20 and 27 weeks gestation.
Late: Fetal deaths occurring 28+ weeks gestation.
Unspecified: Fetal deaths occurring from 20 weeks or more gestation where the main fetal cause of death was

unspecified and no additional fetal or maternal causes of death were listed.
Fetal death rate = number of fetal deaths per 1,000 total (live + still) births
For gestational age specific rates, the denominator was those remaining in utero at the specified gestational age (e.g. the 22
week denominator excludes all births occurring at 20 and 21 weeks)
In this section, the main (fetal) underlying cause of death was categorised into the following: congenital anomalies
(chromosomal, CNS, CVS, other), malnutrition or slow fetal growth, extreme immaturity or low birth weight, intrauterine
hypoxia: pre labour onset, intrauterine hypoxia: in labour or unspecified, congenital pneumonia, infections specific to perinatal
period, fetal blood loss, unspecified cause, other causes.
In addition, the first maternal cause of death (if present) was categorised into the following: incompetent cervix or premature
rupture membranes, oligohydramnios, multiple pregnancy, placenta praevia or other placental separation or haemorrhage,
other or unspecified placental anomalies, compression of umbilical cord, chorioamnionitis, maternal hypertensive disorders,
placental transfusion syndrome, other causes.
Notes on interpretation
Note 1: Death registration data do not differentiate between spontaneous fetal deaths and late terminations of pregnancy. 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.
Note 2: 95% confidence intervals have been provided for the rate ratios in this section and where appropriate, the terms
significant or not significant have been used to communicate the significance of the observed associations. Tests of statistical
significance have not been applied to other data in this section, and thus (unless the terms significant or non-significant are
specifically used) the associations described do not imply statistical significance or non-significance (see Appendix 2 for further
discussion of this issue).
Note 3: An overview of the Birth Registration and National Minimum Datasets is provided in Appendix 3.
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National trends and distribution

There were 2,390 fetal deaths in New Zealand from 2008 to 2012, an average of 478 deaths per year and a rate
of 7.47 fetal deaths per 1,000 births. Just over half of the deaths (1,346 deaths, 56.3%) occurred between 20 and
27 weeks gestation (intermediate fetal deaths) and 1,044 deaths (43.7%) occurred from 28 weeks gestation (late
fetal deaths) (Table 3).

Table 3. Fetal deaths, by type and main cause of fetal death, New Zealand 2008-2012

Main cause of fetal death z(l)\lousrﬁg)ng ann':lJ:In;k\)/::ége 1,§8I)ebr?§trhs 95% Cl Per cent
Intermediate fetal deaths*
Prematurity or low birth weight 173 35 0.54 0.47-0.63 12.9
Congenital anomalies: chromosomal 152 30 0.48 0.41-0.56 1.3
Congenital anomalies: CNS 115 23 0.36 0.30-0.43 8.5
Congenital anomalies: CVS 100 20 0.31 0.26-0.38 74
Congenital anomalies: other 147 29 0.46 0.39-0.54 10.9
Malnutrition or slow fetal growth 108 22 0.34 0.28-0.41 8.0
Congenital pneumonia 32 6 0.10 0.07-0.14 2.4
Fetal blood loss 23 5 0.07 0.05-0.11 1.7
Infections specific to perinatal period 22 4 0.07 0.05-0.10 1.6
Hydrops fetalis (non-haemolytic disease) 20 4 0.06 0.04-0.10 1.5
Intrauterine hypoxia 16 3 0.05 0.03-0.08 1.2
Polycythaemia neonatorum 13 3 0.04 0.02-0.07 1.0
Other causes 59 12 0.18 0.14-0.24 44
Unspecified cause of fetal death 366 73 1.14 1.03-1.27 27.2
Total 1,346 269 4.21 3.99-4.44 100.0
Late fetal deaths’

Malnutrition or slow fetal growth 122 24 0.38 0.32-0.46 1.7
Intrauterine hypoxia 79 16 0.25 0.20-0.31 7.6
Fetal blood loss 50 10 0.16 0.12-0.21 48
Congenital anomalies: chromosomal 37 7 0.12 0.08-0.16 35
Congenital anomalies: CNS 42 8 0.13 0.10-0.18 4.0
Congenital anomalies: CVS 17 3 0.05 0.03-0.09 1.6
Congenital anomalies: other 29 6 0.09 0.06-0.13 2.8
Neonatal aspiration* 30 6 0.09 0.07-0.13 2.9
Infections specific to perinatal period 25 5 0.08 0.05-0.12 24
Prematurity or low birth weight 12 2 0.04 0.02-0.07 1.1
Congenital pneumonia 8 2 0.03 0.01-0.05 0.8
Hydrops fetalis (non-haemolytic disease) 8 2 0.03 0.01-0.05 0.8
Other causes 64 13 0.20 0.16-0.26 6.1
Unspecified cause of fetal death 521 104 1.64 1.50-1.78 49.9
Total 1,044 209 3.28 3.08-3.48 100.0

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset and National Mortality Collection; * rate per
1,000 births (live births and fetal deaths of 20 weeks gestation or more); T rate per 1,000 births (live births and fetal deaths of
28 weeks gestation or more); Neonatal aspiration* = Neonatal aspiration of meconium, amniotic fluid, or mucus

The overall fetal death rate was stable from 2000 to 2012 with year-to-year fluctuations around an average of
7.24 deaths per 1,000 births. Within this time period there was an overall decline in the rate of late fetal deaths
from 3.23 to 2.83 deaths per 1,000 births of 28 weeks gestation or more and an increase in the rate of
intermediate fetal deaths from 3.35 to 4.32 deaths per 1,000 births of 20 weeks gestation or more (Figure 6).

Similar patterns over time were observed for all ethnic groups. Intermediate fetal death rates were consistently
highest for the Asian/Indian ethnic group and late fetal death rates were consistently highest for the Pacific
ethnic group (Figure 7).
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Figure 6. Fetal deaths, by type, New Zealand 2000-2012
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Numerator: National Mortality Collection; Denominator: Birth Registration Dataset and National Mortality Collection; * rate per
1,000 births (live births and fetal deaths of 20 weeks gestation or more); frate per 1,000 births (live births and fetal deaths of
28 weeks gestation or more)

Figure 7. Fetal deaths, by type and ethnicity, New Zealand 2000-2012
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28 weeks gestation or more); Ethnicity is level 1 prioritised; 2012* is a single year

Distribution by gestational age

Between 2008 and 2012 fetal death rates were higher at gestational ages less than 25 weeks and more than 36
weeks, with the highest rates of all at over 40 weeks gestational age (Figure 8). In interpreting these figures,
note that the denominator was those fetuses remaining in utero at the specified gestational age. This means that
the denominator at and beyond term is smaller than earlier in pregnancy and although the absolute number of
fetal deaths is lower at later gestational ages, the risk is higher as fewer pregnancies continue past these
gestational ages.
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Figure 8. Fetal deaths, by gestational age, New Zealand 2008-2012
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Numerator: National Mortality Collection; Denominator: Birth Registration Dataset and National Mortality Collection; rate per
1,000 (live and stillborn) fetuses remaining in-utero at each gestational age

Distribution by cause

Between 2008 and 2012 a fetal cause of death was unspecified for 27.2% of intermediate fetal deaths and 49.9%
of late fetal deaths. Where specified, the most frequent causes of intermediate fetal death were congenital
anomalies, prematurity or low birth weight, and malnutrition or slow fetal growth. The most frequent causes of
late fetal death were congenital anomalies, malnutrition or slow fetal growth, and intrauterine hypoxia (Figure
9).

Fetal death rates from prematurity or low birth weight were highest at 20-22 weeks gestation. Fetal death rates
arising from congenital anomalies were highest at 20-22 weeks gestation and at 42 weeks gestation. The data
did not distinguish between spontaneous fetal deaths and terminations of pregnancy and the higher fetal
mortality rates at less than 25 weeks gestation must be interpreted with this in mind. Fetal death rates from
malnutrition or slow fetal growth were highest at 41-42 weeks gestation (Figure 9).

Figure 9. Fetal deaths, by gestational age and cause of death, New Zealand 2008-2012
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Numerator: National Mortality Collection; Denominator: Birth Registration Dataset and National Mortality Collection; Rate per
1,000 (live and stillborn) fetuses remaining in-utero at each gestational age
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There was no listed maternal cause for 45.7% of intermediate fetal deaths and 34.4% of late fetal deaths from
2008 to 2012. Where listed, the most common maternal causes of intermediate fetal deaths were incompetent
cervix or premature rupture of membranes, placenta praevia or placental separation and haemorrhage,
chorioamnionitis, and other abnormalities of the placenta. The most commonly listed maternal causes for late
fetal deaths were placenta praevia or placental separation and haemorrhage, other abnormalities of the placenta,
and compression of the umbilical cord (Table 4).

Table 4. Fetal deaths, by type and main maternal cause of fetal death, New Zealand 2008-2012

No. of No. of
deaths: | deaths: Rate per o Per
2008— annual 1,000 births 95%Cl cent
2012 average

Intermediate fetal deaths*

Main maternal cause of fetal death

Incompetent cervix/premature rupture of membranes 114 23 0.36 0.30-0.43 8.5
Placenta praevia/placental separation and haemorrhage 113 23 0.35 0.29-0.42 8.4
Chorioamnionitis 81 16 0.25 0.20-0.31 6.0
Other abnormalities of placenta 62 12 0.19 0.15-0.25 4.6
Maternal hypertensive disorders 45 9 0.14 0.11-0.19 33
Multiple pregnancy 44 9 0.14 0.10-0.18 33
Placental transfusion syndromes 42 8 0.13 0.10-0.18 3.1
Oligohydramnios 38 8 0.12 0.09-0.16 2.8
Compression of umbilical cord 26 5 0.08 0.06-0.12 1.9
Other causes 166 33 0.52 | 0.45-0.60 12.3
No listed maternal cause 615 123 1.92 1.78-2.08 457
Total 1,346 269 4.21 3.99-4.44 100.0
Late fetal deaths'
Placenta praevia/placental separation and haemorrhage 97 19 0.30 0.25-0.37 93
Other abnormalities of placenta 101 20 0.32 0.26-0.39 9.7
Compression of umbilical cord 94 19 0.30 | 0.24-0.36 9.0
Chorioamnionitis 51 10 0.16 0.12-0.21 4.9
Maternal hypertensive disorders 41 8 0.13 0.09-0.17 39
Multiple pregnancy 37 7 0.12 0.08-0.16 35
Placental transfusion syndromes 21 4 0.07 0.04-0.10 2.0
Oligohydramnios 20 4 0.06 0.04-0.10 1.9
Incompetent cervix/premature rupture of membranes 19 4 0.06 0.04-0.09 1.8
Other causes 204 41 0.64 | 0.56-0.73 19.5
No listed maternal cause 359 72 1.13 1.02-1.25 344
Total 1,044 209 3.28 3.08-3.48 100.0

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset and National Mortality Collection; * rate per
1,000 births (live births and fetal deaths of 20 weeks gestation or more); * rate per 1,000 births (live births and fetal deaths of 28
weeks gestation or more)

Distribution by demographic factors

Between 2008 and 2012 there were disparities in rates of fetal death by the NZDep2013 Index of deprivation
score, ethnicity, and maternal age with significantly higher rates in areas with the highest (deciles 9-10)
NZDep2013 scores compared with deciles 1-8, significantly higher rates for Maori, Pacific and Asian/Indian
ethnic groups compared with European/Other, and significantly higher rates for mothers aged under 25 and over
34 years compared with mothers aged 25-34 years (Table 5).

These patterns differed when comparing intermediate and late fetal deaths. Rates of intermediate fetal death
were significantly higher for the Asian/Indian ethnic group compared with European/Other and also
significantly higher for mothers aged under 20 years and over 34 years compared with mothers aged 30-34
years. There were no significant differences in intermediate fetal death rates by NZDep2013 and no significant
difference in rates between Maori, Pacific and European/Other ethnic groups. Rates of late fetal death were
significantly higher in areas with the highest NZDep2013 scores (decile 9-10), significantly higher for Maori
and Pacific ethnic groups compared with Asian/Indian and European/Other, and significantly higher for mothers

Issues in infancy: Fetal deaths
18



aged 20-24 years as well as mothers aged under 20 years and over 34 years compared with mothers aged 25-34
years (Table 6).

Table 5. Fetal deaths, by demographic factor, New Zealand 2008-2012

Variable Number Rate per 1,000 births Rate ratio 95% Cl

Fetal deaths

NZDep2013 Index of deprivation quintile

Deciles 1-2 315 6.83 1.00
Deciles 3—4 366 717 1.05 0.90-1.22
Deciles 5-6 412 7.04 1.03 0.89-1.19
Deciles 7-8 513 7.33 1.07 0.93-1.24
Deciles 9-10 791 8.51 1.25 1.09-1.42
Prioritised ethnicity
Maori 732 7.83 1.14 1.04-1.25
Pacific 319 8.86 1.29 1.14-1.46
Asian/Indian 301 8.09 1.18 1.03-1.34
European/Other 1,053 6.88 1.00
Maternal age group
<20 years 222 9.90 1.48 1.27-1.72
20-24 years 456 7.74 1.16 1.02-1.31
25-29 years 525 6.61 0.99 0.88-1.11
30-34 years 596 6.69 1.00
35+ years 609 8.68 1.30 1.16-1.45
Gender
Female 1,164 748 1.00
Male 1,219 742 0.99 0.92-1.08

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset and National Mortality Collection; Rates are
per 1,000 births; Rate ratios are unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013
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Table 6. Distribution of fetal deaths, by type and demographic factor, New Zealand 2008-2012

Variable Number Rate per 1,000 births Rate ratio 95% Cl

Intermediate fetal deaths*

NZDep2013 Index of deprivation quintile

Deciles 1-2 186 4.03 1.00
Deciles 3-4 232 4.54 1.13 0.93-1.37
Deciles 5-6 244 417 1.03 0.86-1.25
Deciles 7-8 293 4.19 1.04 0.86-1.25
Deciles 9-10 383 412 1.02 0.86-1.22
Prioritised ethnicity
Maori 395 422 1.05 0.92-1.19
Pacific 154 4.28 1.06 0.89-1.27
Asian/Indian 179 4.81 1.20 1.01-1.41
European/Other 616 4.03 1.00
Maternal age group
<20 years 129 5.75 1.51 1.23-1.84
20-24 years 235 3.99 1.04 0.88-1.23
25-29 years 286 3.60 0.94 0.81-1.10
30-34 years 340 3.82 1.00
35+ years 356 5.08 133 1.15-1.54
Gender
Female 645 4.14 1.00
Male 684 417 1.01 0.90-1.12

Late fetal deaths’

NZDep2013 Index of deprivation quintile

Deciles 1-2 127 2.76 1.00
Deciles 3—4 133 2.62 0.95 0.74-1.21
Deciles 5-6 166 2.85 1.03 0.82-1.30
Deciles 7-8 217 3.12 1.13 0.91-1.40
Deciles 9-10 398 4.30 1.56 1.27-1.90
Prioritised ethnicity
Maori 330 3.54 1.25 1.08-1.44
Pacific 159 443 1.56 1.30-1.88
Asian/Indian 122 3.30 1.16 0.95-1.42
European/Other 432 2.83 1.00
Maternal age group
<20 years 89 3.99 139 1.09-1.77
20-24 years 217 3.70 1.29 1.07-1.54
25-29 years 235 2.97 1.03 0.87-1.23
30-34 years 255 2.88 1.00
35+ years 248 3.55 1.24 1.04-1.47
Gender
Female 514 3.32 1.00
Male 523 3.20 0.96 0.85-1.09

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset and National Mortality Collection; * Rate per
1,000 births (live births and fetal deaths of 20 weeks gestation or more); * Rate per 1,000 births (live births and fetal deaths of
28 weeks gestation or more); Rate ratios are unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013

Distribution by region

Between 2008 and 2012 total fetal death rates were significantly higher than the national rate in Whanganui,
Counties Manukau, MidCentral, Lakes, Hutt Valley and Auckland DHBs. Total fetal death rates were
significantly lower than the national rate in West Coast, Bay of Plenty, Nelson Marlborough, South Canterbury,
Capital & Coast, Taranaki, Hawke’s Bay, Wairarapa and Southern DHBs (Table 7).
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Table 7. Fetal deaths, by district health board, New Zealand 2008-2012

Vs | Nogtdave | fspe | teeno | ana
Fetal deaths

Northland 91 18 7.71 1.02 0.98-1.07
Waitemata 299 60 7.50 1.00 0.96-1.04
Auckland 262 52 7.85 1.04 1.00-1.09
Counties Manukau 389 78 8.79 1.17 1.12-1.22
Waikato 211 42 749 0.99 0.95-1.04
Bay of Plenty 84 17 5.61 0.75 0.71-0.78
Lakes 68 14 832 1.1 1.06-1.16
Tairawhiti 28 6 7.15 0.95 0.90-1.00
Taranaki 54 11 6.75 0.90 0.86-0.94
Hawke's Bay 82 16 6.96 0.92 0.89-0.97
MidCentral 98 20 8.39 1.11 1.07-1.16
Whanganui 42 8 9.33 1.24 1.18-1.30
Hutt Valley 89 18 8.25 1.10 1.05-1.15
Capital & Coast 131 26 6.56 0.87 0.84-0.91
Wairarapa 19 4 7.04 0.93 0.89-0.99
Nelson Marlborough 49 10 5.85 0.78 0.74-0.81
South Canterbury 20 4 6.34 0.84 0.80-0.89
Canterbury 237 47 735 0.98 0.94-1.02
West Coast 12 2 5.50 0.73 0.69-0.77
Southern 132 26 7.05 0.94 0.90-0.98
New Zealand 2,408 482 7.53 1.00

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset and National Mortality Collection; * Rate per
1,000 births (live births and fetal deaths of 20 weeks gestation or more); * Rate per 1,000 births (live births and fetal deaths of
28 weeks gestation or more); Rate ratios are unadjusted

Intermediate fetal death rates were significantly higher than the national rate in the Wairarapa, MidCentral,
Whanganui, Auckland, Hutt Valley, Lakes, and Waitemata DHBs. Intermediate fetal death rates were
significantly lower than the national rate in the Bay of Plenty, South Canterbury, Tairawhiti, Taranaki,
Northland, and Nelson Marlborough DHBs (Table 8).

Late fetal death rates were significantly higher than the national rate in Counties Manukau, Whanganui,
Northland, Tairawhiti, Lakes and West Coast DHBs. Late fetal death rates were significantly lower than the
national rate in the Nelson Marlborough, Capital & Coast, Hawke’s Bay, Southern, Bay of Plenty, Waitemata,
Auckland and Canterbury DHBs (Table 9).
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Table 8. Intermediate fetal deaths, by district health board, New Zealand 2008-2012

No. of deaths:

No. of deaths:

Rate per 1,000

DHB 2008-2012 annual average births* Rate ratio 9% Cl
Intermediate fetal deaths

Northland 40 8 3.39 0.81 0.76-0.85
Waitemata 179 36 449 1.07 1.01-1.13
Auckland 161 32 4.83 1.15 1.09-1.21
Counties Manukau 187 37 423 1.00 0.95-1.06
Waikato 115 23 4.08 0.97 0.92-1.02
Bay of Plenty 39 8 2.61 0.62 0.59-0.65
Lakes 38 8 4.65 1.11 1.04-1.17
Tairawhiti 12 2 3.06 0.73 0.68-0.77
Taranaki 27 5 3.37 0.80 0.76-0.85
Hawke's Bay 52 10 4.41 1.05 0.99-1.11
MidCentral 58 12 497 1.18 1.12-1.25
Whanganui 22 4 4.89 1.16 1.09-1.23
Hutt Valley 52 10 4.82 1.15 1.08-1.21
Capital & Coast 81 16 4.06 0.96 0.91-1.02
Wairarapa 16 3 5.93 141 1.32-1.50
Nelson Marlborough 31 6 3.70 0.88 0.83-0.93
South Canterbury 9 2 2.85 0.68 0.64-0.72
Canterbury 137 27 4.25 1.01 0.96-1.07
West Coast <5 s S S s
Southern 78 16 417 0.99 0.94-1.05
New Zealand 1,346 269 4.21 1.00

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset and National Mortality Collection; * Rate per
1,000 births (live births and fetal deaths of 20 weeks gestation or more); Rate ratios are unadjusted
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Table 9. Late fetal deaths, by district health board, New Zealand 2008-2012

otonts | podite | Sepei® | o | swo
Late fetal deaths

Northland 48 10 4.08 1.25 1.17-1.33
Waitemata 119 24 3.00 0.91 0.86-0.97
Auckland 100 20 3.01 0.92 0.86-0.98
Counties Manukau 199 40 4.52 1.38 1.30-1.47
Waikato 95 19 3.38 1.03 0.97-1.10
Bay of Plenty 44 9 2.95 0.90 0.84-0.96
Lakes 30 6 3.69 1.13 1.06-1.20
Tairawhiti 15 3 3.84 1.17 1.09-1.25
Taranaki 26 5 3.26 0.99 0.93-1.06
Hawke's Bay 30 6 2.56 0.78 0.73-0.83
MidCentral 39 8 3.36 1.02 0.96-1.09
Whanganui 20 4 4.46 1.36 1.27-1.46
Hutt Valley 35 7 3.26 1.00 0.93-1.06
Capital & Coast 49 10 247 0.75 0.71-0.80
Wairarapa <5 s s s s
Nelson Marlborough 18 4 2.16 0.66 0.62-0.70
South Canterbury 11 2 3.50 1.07 0.99-1.14
Canterbury 98 20 3.05 0.93 0.88-0.99
West Coast 8 2 3.67 1.12 1.04-1.21
Southern 54 1 2.90 0.88 0.83-0.94
New Zealand 1,044 209 3.28 1.00

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset and National Mortality Collection; t Rate per
1,000 births (live births and fetal deaths of 28 weeks gestation or more); Rate ratios are unadjusted

Northern region distribution and trends

Comparison with New Zealand

In the Northern DHBs between 2008 and 2012 the fetal death rate in Counties Manukau was significantly higher
than the New Zealand rate with no significant difference in the other district health boards. Intermediate fetal
death rates were significantly higher than the New Zealand rate in Waitemata and Auckland DHBs and
significantly lower in Northland with no significant difference in Counties Manukau. Late fetal death rates in
Northland and Counties Manukau were significantly higher than the New Zealand rate, while rates in Waitemata
and Auckland DHB were significantly lower (Table 10).
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Table 10. Fetal deaths, Northern DHBs vs New Zealand 2008-2012

o | Moottt | Nootdeats | Rasgel® | o | s
Fetal deaths
Northland 91 18 7.71 1.02 0.98-1.07
Waitemata 299 60 7.50 1.00 0.96-1.04
Auckland 262 52 7.85 1.04 1.00-1.09
Counties Manukau 389 78 8.79 1.17 1.12-1.22
New Zealand 2408 482 7.53 1.00
Intermediate fetal deaths*
Northland 40 8 3.39 0.81 0.76-0.85
Waitemata 179 36 4.49 1.07 1.01-1.13
Auckland 161 32 4.83 1.15 1.09-1.21
Counties Manukau 187 37 4.23 1.00 0.95-1.06
New Zealand 1346 269 4.21 1.00
Late fetal deathst
Northland 48 10 4.08 1.25 1.17-1.33
Waitemata 119 24 3.00 0.91 0.86-0.97
Auckland 100 20 3.01 0.92 0.86-0.98
Counties Manukau 199 40 4.52 1.38 1.30-1.47
New Zealand 1044 209 3.28 1.00

Numerator: National Mortality Collection; Denominators: Birth Registration Dataset and National Mortality Collection. * Rate per
1,000 births (live births and fetal deaths of 20 weeks gestation or more); t Rate per 1,000 births (live births and fetal deaths of 28
weeks gestation or more)

Regional trends

Fetal death rates increased from 2000 to 2012 in Auckland DHB, while rates in Northland, Waitemata and
Counties Manukau were more stable with year to year variation. Intermediate fetal death rates increased over
this period in Waitemata and Auckland, while rates in Northland and Counties Manukau were more stable with
year to year variation. Late fetal death rates were stable in Northland, decreased slightly in Waitemata and
Auckland DHB and increased slightly in Counties Manukau in this time period (Figure 10, Figure 11).

Figure 10. Fetal deaths, by type, Northland and Counties Manukau DHBs vs New Zealand 2000-2012
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Figure 11. Fetal deaths, by type, Waitemata and Auckland DHBs vs New Zealand 2000-2012
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Numerator: National Mortality Collection; Denominators: Birth Registration Dataset and National Mortality Collection. * Rate per
1,000 births (live births and fetal deaths of 20 weeks gestation or more); ¥ Rate per 1,000 births (live births and fetal deaths of 28
weeks gestation or more); 2012% is a single year of data

Regional distribution by cause

In the Northern region, congenital anomalies, prematurity or low birth weight, and malnutrition or slow fetal
growth were the predominant causes of fetal deaths between 2008 and 2012 (Table 11, Table 12). Of the fetal
deaths with a maternal cause listed, placenta praevia or placental separation and haemorrhage were the
predominant causes (Table 13, Table 14).
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Table 11. Fetal deaths, by cause of death, Northland and Counties Manukau DHBs 2008-2012

Main cause of fetal death 2’(\)138@2)8;2 ann’:ljgr::/::age 1;8?5:;]5 95% Cl Per cent
Fetal deaths
Northland
Congenital anomalies 18 3.6 1.53 0.97-2.41 19.8
Prematurity or low birth weight 8 1.6 0.68 0.34-1.34 8.8
Intrauterine hypoxia 5 1.0 0.42 0.18-0.99 5.5
Malnutrition or slow fetal growth <5 s s s s
Infections specific to perinatal period <5 s s s S
Other causes 9 18 0.76 0.40-1.45 9.9
Unspecified cause of fetal death 44 8.8 3.73 2.78-5.00 484
Northland total 91 18.2 7.71 6.29-9.46 100.0
Counties Manukau
Congenital anomalies 88 17.6 1.99 1.61-2.45 22.6
Malnutrition or slow fetal growth 43 8.6 0.97 0.72-1.31 11.1
Prematurity or low birth weight 38 7.6 0.86 0.63-1.18 9.8
Intrauterine hypoxia 18 3.6 0.41 0.26-0.64 4.6
Fetal blood loss 10 2.0 0.23 0.12-0.42 2.6
Infections specific to perinatal period 7 14 0.16 0.08-0.33 1.8
Congenital pneumonia 7 14 0.16 0.08-0.33 1.8
Hydrops fetalis (non-haemolytic disease) 5 1.0 0.11 0.05-0.26 13
Neonatal aspiration* <5 s s s s
Polycythaemia neonatorum <5 s s s s
Other causes 21 42 047 0.31-0.73 54
Unspecified cause of fetal death 149 29.8 3.37 2.87-3.95 383
Counties Manukau total 389 77.8 8.79 7.96-9.70 100.0

Numerator: National Mortality Collection; Denominators: Birth Registration Dataset and National Mortality Collection.
* Neonatal aspiration of meconium, amniotic fluid, or mucus
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Table 12. Fetal deaths, by cause of death, Waitemata and Auckland DHBs 2008-2012

Main cause of fetal death zglggnigg;z ann’:ljggl\)/:;;age 1;8?52;3 95% Cl Per cent
Fetal deaths
Waitemata
Congenital anomalies 95 19.0 2.38 1.95-2.91 31.8
Malnutrition or slow fetal growth 19 3.8 0.48 0.31-0.74 6.4
Intrauterine hypoxia 11 2.2 0.28 0.15-0.49 37
Prematurity or low birth weight 9 1.8 0.23 0.12-0.43 3.0
Congenital pneumonia 7 14 0.18 0.09-0.36 23
Fetal blood loss 6 1.2 0.15 0.07-0.33 2.0
Infections specific to perinatal period 5 1.0 0.13 0.05-0.29 17
Neonatal aspiration* <5 s s s s
Hydrops fetalis (non-haemolytic disease) <5 s s s 3
Other causes 11 2.2 0.28 0.15-0.49 37
Unspecified cause of fetal death 129 25.8 3.24 2.72-3.84 431
Waitemata total 299 59.8 7.50 6.70-8.39 100.0
Auckland DHB
Congenital anomalies 65 13.0 1.95 1.53-2.48 24.8
Malnutrition or slow fetal growth 27 54 0.81 0.56-1.18 10.3
Prematurity or low birth weight 16 3.2 0.48 0.30-0.78 6.1
Infections specific to perinatal period 10 2.0 0.30 0.16-0.55 3.8
Fetal blood loss 6 1.2 0.18 0.08-0.39 23
Intrauterine hypoxia 5 1.0 0.15 0.06-0.35 19
Neonatal aspiration* 5 1.0 0.15 0.06-0.35 1.9
Hydrops fetalis (non-haemolytic disease) 5 1.0 0.15 0.06-0.35 19
Congenital pneumonia <5 s s S s
Polycythaemia neonatorum <5 s s s s
Other causes 20 4.0 0.60 0.39-0.93 7.6
Unspecified cause of fetal death 99 19.8 2.97 2.44-3.61 37.8
Auckland DHB total 262 524 7.85 6.96-8.86 100.0

Numerator: National Mortality Collection; Denominators: Birth Registration Dataset and National Mortality Collection.
* Neonatal aspiration of meconium, amniotic fluid, or mucus
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Table 13. Fetal deaths, by maternal cause of fetal death, Northland and Counties Manukau DHBs 2008-2012

Main maternal cause of fetal death Number: ;\l:rTJ:fr: Rate per 95% Cl Per cent
2008-2012 | .| 1,000 births ?
Fetal deaths
Northland
Placenta praevia/placental separation and haemorrhage 6 1.2 0.51 | 0.23-1.11 6.6
Chorioamnionitis 6 1.2 0.51 | 0.23-1.11 6.6
Other abnormalities of placenta <5 s s s s
Compression of umbilical cord <5 s s S s
Multiple pregnancy <5 s s s s
Placental transfusion syndromes <5 s s s s
Oligohydramnios <5 s s s s
Other causes 17 34 144 | 0.90-2.31 18.7
No listed maternal cause 42 8.4 3.56 | 2.64-4.81 46.2
Northland total 91 18.2 7.71 | 6.29-9.46 100.0
Counties Manukau

Placenta praevia/placental separation and haemorrhage 33 6.6 0.75 | 0.53-1.05 8.5
Other abnormalities of placenta 24 4.8 0.54 | 0.36-0.81 6.2
Chorioamnionitis 24 4.8 0.54 | 0.36-0.81 6.2
Compression of umbilical cord 22 4.4 0.50 | 0.33-0.75 5.7
Maternal hypertensive disorders 22 44 0.50 | 0.33-0.75 5.7
Incompetent cervix/premature rupture of membranes 19 3.8 0.43 | 0.27-0.67 49
Multiple pregnancy 11 2.2 0.25 | 0.14-0.45 2.8
Oligohydramnios 8 1.6 0.18 | 0.09-0.36 2.1
Other causes 73 14.6 1.65 | 1.31-2.07 18.8
No listed maternal cause 153 30.6 346 | 2.95-4.05 393
Counties Manukau total 389 77.8 8.79 | 7.96-9.70 100.0

Numerator: National Mortality Collection; Denominators: Birth Registration Dataset and National Mortality Collection
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Table 14. Fetal deaths, by maternal cause of fetal death, Waitemata and Auckland DHBs 2008-2012

Main maternal cause of fetal death Number. NaiT::Ir: Rate per 95% Cl Per cent
2008-2012 | 1o | 1,000 births °
Fetal deaths
Waitemata
Placenta praevia/placental separation and haemorrhage 18 3.6 045 | 0.29-0.71 6.0
Incompetent cervix/premature rupture of membranes 18 3.6 0.45 | 0.29-0.71 6.0
Other abnormalities of placenta 12 24 0.30 | 0.17-0.53 4.0
Chorioamnionitis 10 2.0 0.25 | 0.14-0.46 33
Maternal hypertensive disorders 10 2.0 0.25 | 0.14-0.46 33
Multiple pregnancy 10 2.0 0.25 | 0.14-0.46 33
Compression of umbilical cord 9 1.8 0.23 | 0.12-043 3.0
Placental transfusion syndromes 7 14 0.18 | 0.09-0.36 23
Oligohydramnios 6 1.2 0.15 | 0.07-0.33 2.0
Other causes 34 6.8 0.85 | 0.61-1.19 11.4
No listed maternal cause 165 33.0 4.14 | 3.55-4.82 55.2
Waitemata total 299 59.8 7.50 | 6.70-8.39 100.0
Auckland DHB

Placenta praevia/placental separation and haemorrhage 24 4.8 0.72 | 0.48-1.07 9.2
Incompetent cervix/premature rupture of membranes 22 4.4 0.66 | 0.44-1.00 8.4
Other abnormalities of placenta 20 4.0 0.60 | 0.39-0.93 7.6
Chorioamnionitis 13 2.6 0.39 | 0.23-0.67 5.0
Maternal hypertensive disorders 11 2.2 033 | 0.18-0.59 4.2
Multiple pregnancy 8 1.6 0.24 | 0.12-0.47 3.1
Compression of umbilical cord 7 14 0.21 | 0.10-0.43 2.7
Placental transfusion syndromes 7 14 0.21 | 0.10-0.43 2.7
Oligohydramnios 6 1.2 0.18 | 0.08-0.39 2.3
Other causes 28 5.6 0.84 | 0.58-1.21 10.7
No listed maternal cause 116 23.2 348 | 2.90-4.17 443
Auckland DHB total 262 52.4 7.85 | 6.96-8.86 100.0

Numerator: National Mortality Collection; Denominators: Birth Registration Dataset and National Mortality Collection
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Evidence for good practice for the prevention of fetal deaths

Ministry of Health publications

Ministry of Health. 2013. 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. They outline criteria and processes for referral to primary care, referral for

specialist consultation, referral for the transfer of clinical responsibility for care, transfer of clinical responsibility for care in an emergency,
and emergency transport.

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.

International 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).
https://www.rcog.org.uk/globalassets/documents/quidelines/gtg 57.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.

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). https://www.nice.org.uk/guidance/cg110

This very comprehensive 300+ page guideline, which is complementary to the NICE guideline ‘Antenatal care: routine care for the healthy
pregnant woman' (NICE clinical guideline 62, https://www.nice.org.uk/guidance/cg62 ), applies to pregnant women with complex social
factors, in particular women who misuse substances (alcohol and/or drugs); women who are recent migrants, asylum seekers or refugees,
or who have difficulty speaking English; young women aged under 20 years; and women who experience domestic violence. 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.

National Institute for Health and Clinical Excellence. 2010. Weight management before, during and after pregnancy.
London: National Institute for Health and Clinical Excellence. https://www.nice.org.uk/guidance/ph27

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 and not to “eat for two". This guideline on dietary and physical 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:
https://www.nice.org.uk/guidance/ph27/evidence

International guidelines relevant to induction of labour

Royal College of Obstetricians and Gynaecologists. 2013. Induction of labour at term in older mothers. London: Royal
College of Obstetricians and Gynaecologists. https://www.rcog.org.uk/globalassets/documents/guidelines/scientific-
impact-papers/sip 34.pdf

This scientific impact paper states that epidemiological studies show that women aged 40+ years have a stillbirth risk at 39 weeks of
pregnancy equal to the risk for 25-29 year old women at 41 weeks, and therefore is reasonable to question whether older mothers should
be offered induction of labour. It also states that the impacts of offering induction on emergency caesarean rates needs to be considered
as well as whether any reduction in pre-birth stillbirths would be obtained at the cost of an increase in intrapartum (during birth) and
neonatal deaths. This paper considers the evidence and concludes that the evidence suggests that offering induction at 39-40 weeks to
women > 40 years would reduce late antenatal stillbirths and maternal risks of an on-going pregnancy such as pre-eclampsia, particularly
in cases where there are concurrent medical co-morbidities, nulliparity or Afro Caribbean ethnicity. It also concludes that there is growing
evidence that such a practice would not increase the number of operative vaginal deliveries or caesarean sections but insufficient evidence
to assess the effect on surgical deliveries and perinatal mortality specifically in older mothers. The authors note that older mothers,
particularly first time mothers, may request elective caesarean delivery rather than induction of labour and that, in such cases, a discussion
comparing the risks and benefits of the two options is appropriate. They also noted that there is currently an on-going multicentre RCT
comparing induction of labour at 39 weeks of gestation with expectant management in nulliparous women aged over 35 years of age
(details can be found here: http://www.35-39trial.org/ ).

Leduc D, Biringer A, Lee L, et al. 2013. Induction of labour. ) Obstet Gynaecol Can, 35(9), 840-60.
http://sogc.org/guidelines/induction-labour-replaces-107-aug-2001/
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This guideline was produced by the Society of Obstetricians and Gynaecologists of Canada. The literature search for published evidence
used to produce the guideline concluded at the end of 2010. Recommendations in the guideline are accompanied by evidence statements
regarding the quality of the evidence, and by a classification, according to criteria adapted from those of the Canadian Taskforce on
Preventive Health Care.

National Guideline Clearinghouse. 2010 (revised 2014). Guideline synthesis: induction of labour. Rockville (MD):
Agency for Healthcare Research and Quality (AHRQ).
http://www.guideline.gov/syntheses/synthesis.aspx?id=47799&search=induction+of+labour
This website provides a comparison of the 2011 WHO guideline and the 2008 NICE guideline highlighting areas of agreement and

difference. Compared guidelines can be found at http://whglibdoc.who.int/publications/2011/9789241501156 eng.pdf and
https://www.nice.org.uk/guidance/cg70

International guidelines relevant to the management of stillbirth

Queensland Maternity and Neonatal Clinical Guidelines Program. 2010. Stillbirth Care. Brisbane: Queensland
Government. http://www.health.qgld.gov.au/qcg/documents/g 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.

Royal College of Obstetricians and Gynaecologists (RCOG). 2010. Late intrauterine fetal death and stillbirth. London,
U.K.: Royal College of Obstetricians and Gynaecologists (RCOG). https://www.rcog.org.uk/en/guidelines-research-
services/guidelines/gtg55/

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/guideline1.htm
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,
peri-natal post-mortem examination, investigation of stillbirths and neonatal deaths and the use of perinatal mortality classifications.

Evidence-based medicine reviews

Alfirevic Z, Stampalija T, Medley N. 2015. Fetal and umbilical Doppler ultrasound in normal pregnancy. Cochrane
Database of Systematic Reviews (4). http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001450.pub4/abstract

A key aim of routine antenatal care is to identify babies who are not thriving in the womb so that outcomes for these babies can be
improved through medical intervention. This review aimed to assess the effect of routine fetal and umbilical Doppler ultrasound on
pregnancy outcomes and obstetric practice in unselected and low risk pregnancies. The review authors identified five RCTs or quasi-RCTs
of Doppler ultrasound vs. no Doppler ultrasound, all undertaken in the 1990s, with data from 14,185 women. There were no differences
between the intervention and control groups for perinatal death (average risk ratio (RR) 0.80, 95% Cl 0.35 to 1.83; four studies, 11,183
participants) or serious neonatal morbidity (RR 0.99, 95% CI 0.06 to 15.75; one study, 2016 participants). One trial compared a single
Doppler assessment with no Doppler and found evidence for group differences in perinatal death: (RR 0.36, 95% Cl 0.13 to 0.99; one
study, 3891 participants). The review authors recommended caution in interpreting this finding. There was no evidence of differences
between groups for the outcomes of caesarean section, neonatal intensive care admissions or preterm birth less than 37 weeks. The
review authors used GRADE software to assess the quality of evidence for the main comparison of “All Doppler vs. no Doppler” and found
that for the outcome of stillbirth the quality of evidence differed by regimen subgroups. The evidence for Doppler using fetal/umbilical
vessels only was of moderate quality while the evidence for Doppler using fetal/umbilical vessels plus uterine artery vessels was of low
quality. The review authors concluded that there was no conclusive evidence that the use of routine umbilical artery Doppler ultrasound,
or combination of umbilical and uterine artery Doppler ultrasound, in low-risk or unselected populations benefits either mother or baby.
They stated that future research should be designed to address small changes in perinatal outcome, and should focus on potentially
preventable deaths.

Conde-Agudelo A, Bird S, Kennedy SH, et al. 2015. First- and second-trimester tests to predict stillbirth in
unselected pregnant women: a systematic review and meta-analysis. BJOG, 122(1), 41-55

The aim of this review was to determine the accuracy of tests performed during the first and/or second trimester of pregnancy to predict
stillbirth in unselected women with structurally and chromosomally normal singleton fetuses. The review did not include genetic markers
or ante-partum surveillance tests such as assessment of fetal heart rate patterns, fetal and umbilical artery Doppler ultrasonography, and
biophysical profile, which are routinely used to assess fetal wellbeing in pregnancies complicated by fetal or maternal conditions. The
review included 71 studies (50 cohort and 21 case-control) of variable methodological quality assessing a total of 16 single and five
combined tests. The pooled evidence indicated that there is no clinically useful first or second trimester test to predict stillbirth as a sole
category, but a uterine artery pulsatility index greater than the 90" centile during the second trimester and low levels of pregnancy-
associated plasma protein (PAPP-A) during the first trimester had a moderate to high predictive accuracy for stillbirth related to placental
abruption, small-for-gestational-age or pre-eclampsia (positive and negative likelihood ratios from 6.3 to 14.1, and from 0.1 to 04,
respectively).

Aune D, Saugstad OD, Henriksen T, et al. 2014. Maternal body mass index and the risk of fetal death, stillbirth, and
infant death: a systematic review and meta-analysis. JAMA, 311(15), 1536-46
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The aim of this systematic review and meta-analysis of cohort studies was to quantify the association between maternal body mass index
(BMI) and the risk of fetal death, stillbirth, and infant death. Eighteen cohort studies were included in the analysis of maternal BMI and
stillbirth risk. Stillbirth definitions varied between studies from 20 or more to 28 or more completed weeks of gestation. The 18 studies
included more than 16,274 stillbirths among 3,288,688 participants. The summary relative risk per 5 BMI units was 1.24 (95% Cl, 1.18 to
1.30). For BMI levels of 20, 25 and 30, the absolute risks per 10,000 pregnancies were 40 (reference standard), 48 (95% Cl 46 to 61), and
59 (95% Cl 55 to 63), respectively. The association was almost linear. Analysis of results from studies that reported antepartum and
intrapartum stillbirths separately indicated summary RRs of 1.28 (95% Cl 1.15 to 1.43) and 0.90 (95% Cl 0.76 to 1.06) per 5 BMI units,
respectively. There was some evidence of publication bias, but once one very large US study that contributed more than 51% of the total
number of stillbirths was excluded there was no evidence of publication bias. This US study found a weaker association than the overall
summary estimate.

Peters M, Riitano D, Lisy K, et al. 2014. Providing care for families who have experienced stillbirth: a comprehensive
systematic review. Adelaide: The Joanna Briggs Institute (for the Stillbirth Foundation of Australia).
http://www.stillbirthfoundation.org.au/wp-content/uploads/2014/03/Stillbirth-systematic-review-report.pdf
The aim of this review was to identify effective, meaningful and/or appropriate non-pharmacological, psychosocial supportive care
interventions to improve the psychological well-being of families following stillbirth. The review included one quantitative study and 22
qualitative studies. It suggests numerous implications for practice. The review authors stated that the evidence indicates that parents
need sensitive and supportive preparation from healthcare professionals to know what to expect at all stages of the stillbirth experience.

Likis F E, Andrews J C, Fonnesbeck C J, et al. 2014. Smoking Cessation Interventions in Pregnancy and Postpartum
Care. Evidence Report/Technology Assessment No.214. (Prepared by the Vanderbilt Evidence-based Practice
Center under Contract No. 290-2007-10065-1.) AHRQ Publication No. 14-E001-EF. Rockville, MD: Agency for
Healthcare Research and Quality. http://effectivehealthcare.ahrg.gov/ehc/products/517/1871/smoking-pregnancy-
infants-report-140226.pdf

This systematic review included 59 unique studies. Three were prospective cohort studies and 56 were RCTS. The review authors
considered that 13 of the RCTs were good, 15 fair and 28 poor quality. The studies evaluated educational materials, counselling-based
interventions, peer support, nicotine replacement therapy (NRT), multi component interventions, and other unique interventions. Overall,
the reviewers considered that the strength of evidence regarding interventions for smoking cessation and relapse prevention in pregnant
women was low. When assessed by meta-analysis, the strength of evidence was moderate for the effectiveness of incentives (odds ratio
3.23, 95% Cl 1.98-4.59) and low for all other intervention components (odds ratios ranged from 1.32 down to 1.05 and all the associated
confidence intervals all included 1, the value associated with no effect. The evidence for counselling was not assessed by meta-analysis
as in most studies both the intervention and control arms included counselling (so it was not possible to compare counselling vs. no
counselling). The reviewers found insufficient evidence to determine the effect of smoking cessation interventions on gestational age,
birth weight, neonatal deaths, or long term or child outcomes, or to assess the harms of smoking interventions. They stated that their
review indicated that approaches combining multiple components are most likely to be successful and that incentives were the
component with the highest probability of success. Other components with a high probability of success were information, quit guides,
feedback about biologic measures, NRT and personal follow up. The components that added little to the success of multi-component
interventions were peer support, clinic reinforcement and prescriptions to quit.

Further publications on smoking cessation interventions for pregnant women can be found in the Smoking in Pregnancy chapter of the
2014 NZCYES report in this series, on determinants of health.

Nieuwenhuijsen MJ, Dadvand P, Grellier J, et al. 2013. Environmental risk factors of pregnancy outcomes: a summary
of recent meta-analyses of epidemiological studies. Environ Health, 12, 6.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3582445/

The authors of this review aimed to describe the methodologies used in recent meta-analyses of environmental exposures and pregnancy
outcomes, including stillbirth, and to report the main findings. They identified 16 meta-analyses, only a few of which reported having
followed meta-analysis guidelines or having used a quality rating system, although most tested for heterogeneity and publication bias.
One meta-analysis identified and increase in stillbirth risk associated with environmental tobacco smoke (OR 1.23, 95% Cl 1.09 to 1.38, 4
studies) and another identified an increased risk associated with indoor air pollution from solid fuel use vs. cleaner fuel (OR 1.51, 95% ClI
1.23 to 1.85, 4 studies). One meta-analysis considered the effects of disinfection by-products in drinking water and found a summary
odds ratio for stillbirth of 1.09 (95% Cl 1.02 to 1.17, number of studies not reported) when comparing the highest exposure group to the
lowest.

Koopmans L, Wilson T, Cacciatore J, et al. 2013. Support for mothers, fathers and families after perinatal death.
Cochrane Database of Systematic Reviews (6).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD000452.pub3/abstract

The authors of this review did not identify any RCTs of any form of support aimed at encouraging acceptance of loss, bereavement
counselling, or specialised psychotherapy or counselling for mothers, fathers and families who have experienced perinatal death. They
stated that therefore the true benefits of such interventions is unclear and that there was no evidence regarding the possible detrimental
effects of some interventions such as seeing and holding the deceased baby. They noted, however, that some well-designed descriptive
studies have shown that parents’ experiences of seeing and holding their deceased baby can be very positive if they are supported by
compassionate, sensitive and experienced staff. They also highlighted a variety of other interventions described in the literature that may
be helpful to families.

Horey D, Flenady V, Heazell Alexander EP, et al. 2013. Interventions for supporting parents' decisions about autopsy
after stillbirth. Cochrane Database of Systematic Reviews (2).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009932.pub?2/abstract
The authors of this review did not find any RCTs assessing interventions specifically designed to support parents of stillborn babies to

make decisions about consenting to autopsy or other post-mortem investigations. They stated that those offering support to bereaved
parents must rely on their own knowledge and experience.
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Furber CM, McGowan L, Bower P, et al. 2013. Antenatal interventions for reducing weight in obese women for
improving pregnancy outcome. Cochrane Database of Systematic Reviews (1).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009334.pub?2/abstract

Obese women are at increased risk of a number of adverse pregnancy outcomes including congenital anomalies, stillbirth, gestational
diabetes, hypertension, pre-eclampsia, and pre-term birth, macrosomia and caesarean birth. Some observational studies have indicated
that some obese women gain little weight in pregnancy and even lose weight whereas it is very unusual for non-obese women to do this.
There is conflicting evidence from observational studies regarding whether weight loss during pregnancy in obese women is beneficial
or harmful to the fetus but it appears that in heavier women (body mass index > 40 kg/m?) weight loss can be beneficial. The authors of
this review did not identify any RCTs designed to reduce maternal weight in obese pregnant women. They stated that it is unlikely that it
would be considered ethical to conduct such a RCT given the current observational evidence.

Alfirevic Z, Stampalija T, Gyte MLG. 2013. Fetal and umbilical Doppler ultrasound in high-risk pregnancies. Cochrane
Database of Systematic Reviews (11). http://onlinelibrary.wiley.com/enhanced/doi/10.1002/14651858.CD007529.pub3

Doppler ultrasound may be used to detect abnormal blood flow patterns in fetal circulation that may indicate poor fetal prognosis. This
review aimed to assess the effects of Doppler ultrasound vs. no Doppler ultrasound in high-risk pregnancies. It included 18 RCTs and
quasi RCTs involving a total of just over 10,000 women. The quality of the trials was unclear and there was some evidence of possible
publication bias. Meta-analysis indicated that the use of Doppler ultrasound in high-risk pregnancy was associated with a reduction in
perinatal deaths: Risk ratio (RR) 0.71, 95% Cl 0.52 to 0.98, 6 studies, 10,225 babies, 1.2% versus 1.7%, number needed to treat (NNT) =
203; 95% Cl 103 to 4352. It was also associated with fewer inductions of labour (average RR 0.89, 95% Cl 0.80 to 0.99, 10 studies, 5633
women, random effects) and fewer caesarean sections (RR 0.90, 95% Cl 0.84 to 0.97, 14 studies, 7918 women). It made no difference to
the probability of operative vaginal birth (RR 0.95, 95% Cl 0.80 to 1.14, four studies, 2813 women), nor to Apgar scores less than seven at
five minutes (RR 0.92, 95% Cl 0.69 to 1.24, seven studies, 6321 babies). The review authors concluded that current evidence suggests that
the use of Doppler ultrasound in high-risk preanancies leads to fewer perinatal deaths and obstetric interventions but, given that the
evidence is not of high quality, the results of their review should be interpreted with caution.

Tan Kelvin H, Smyth Rebecca MD, Wei X. 2013. Fetal vibroacoustic stimulation for facilitation of tests of fetal
wellbeing. Cochrane Database of Systematic Reviews(12)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD002963.pub?2/abstract

It has been suggested that acoustic stimulation of the fetus (using an electronic device to send brief sounds through the mother's
abdomen to her baby) improves the efficiency of pre-labour fetal heart rate testing by reducing the number of non-reactive
cartiotocographs that are due to the baby being asleep (as opposed to being in distress). This review included 12 trials with a total of
6822 participants. Fetal vibroacoustic stimulation reduced the proportion of antenatal cardiotocography tests that were non-reactive
(nine trials; average risk ratio (RR) 0.62, 95% confidence interval (Cl) 0.48 to 0.81). Vibroacoustic stimulation compared with mock
stimulation evoked significantly more fetal movements when used with fetal heart rate testing (one trial, RR 0.23, 95% CI 0.18 to 0.29).
The review authors concluded that vibroacoustic stimulation is useful since it decreases the incidence of non-reactive cardiotocography
and reduces the testing time.

Muktabhant B, Lumbiganon P, Ngamjarus C, et al. 2012. Interventions for preventing excessive weight gain during
pregnancy. Cochrane Database of Systematic Reviews (4).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007145.pub?2/abstract

Excessive weight gain during pregnancy increases the risk of complications for both mother and baby. Some of these complications,
including the development of diabetes and hypertension, increase the risk of stillbirth. This review aimed to evaluate the effectiveness of
interventions for preventing excessive weight gain in pregnancy and associated pregnancy complications. It included 28 RCTs and quasi
RCTs involving 3976 women; 27 of these studies (3964 women) contributed data to the analyses. The studies considered a broad range
of interventions. For most of the outcomes it was not possible to combine data in a meta-analysis, and, where meta-analysis was possible,
no more than two or three studies could be combined for a particular intervention and outcome measure. Most of the results from the
review were not statistically significant, and where there did seem to be differences between the intervention and control groups, the
results were not consistent. For women in a general clinic population, one of three interventions examined (behavioural counselling vs.
standard care) was associated with a reduction in the rate of excessive weight gain (RR 0.72, 95% Cl 0.54 to 0.95), but for women in high-
risk groups, none of the interventions appeared to reduce excess weight gain. All but one of the included studies reported mean weight
gain and the results were inconsistent. The review authors found a statistically significant effect on mean weight gain for five interventions
in the general population and two interventions in high-risk groups. No study reported significant effects on adverse neonatal outcomes
and most studies did not show statistically significant effects on maternal complications. The review authors concluded that there is
insufficient evidence to recommend any intervention for preventing excessive weight gain in pregnancy.

Hofmeyr JG, Novikova N. 2012. Management of reported decreased fetal movements for improving pregnancy
outcomes. Cochrane Database of Systematic Reviews (4).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009148.pub?2/abstract

Mothers who have a stillbirth commonly report perceiving a reduction in, or absence of, their baby's movements in the days preceding
their baby's death. For this reason, monitoring of babies’ movements is often advised by caregivers, and used by mothers to assess their
baby's wellbeing. This review aimed to determine the effectiveness of various management strategies for decreased fetal movements
(DFM). The review authors did not identify any RCTs of management of DFM. They did identify 13 randomised trials of management
strategies for women whose babies are at risk of poor outcomes for various reasons, including DFM, but data on DFM sub-groups was
only able to be provided by the authors of one trial and the numbers of cases of DFM (28) was too small for meaningful analysis. They
concluded that there were insufficient data from RCTs to provide guidance on the management of DFM in clinical practice, but that,
based on the findings from other systematic reviews, the following strategies show promise and should be prioritised for further research:
Doppler ultrasound studies, computerised cardiotocography, and fetal arousal to facilitate cardiotocography.

Gulmezoglu MA, Crowther CA, Middleton P, et al. 2012. Induction of labour for improving birth outcomes for
women at or beyond term. Cochrane Database of Systematic Reviews (6).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004945.pub3/abstract
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A pregnancy is considered to be "at term” at 37 weeks and “post-term” at 42 weeks. There is an increase in the risk of a baby dying in
utero as pregnancy continues beyond term. Induction of labour is widely practiced to try to prevent stillbirth and other adverse outcomes
for mother and baby. This review aimed to assess the benefits and harms of a policy of inducing labour at term compared with awaiting
spontaneous onset of labour or later induction. It included 22 RCTs reporting on 9,382 women. The review authors considered them to
be generally at moderate risk of bias. Compared with a policy of expectant management, a policy of induction of labour was associated
with fewer all-cause perinatal deaths: risk ratio (RR) 0.31, 95% ClI 0.12 to 0.88; 17 trials, 7407 women. (Perinatal deaths are stillbirths and
deaths within the first week of life.) There was one perinatal death in the induction policy group, but 13 in the expectant management
group. The number needed to treat to benefit with induction of labour to prevent one perinatal death was 410 (95% Cl 322 to 1492).
There was no difference between timing of induction subgroups for the primary outcome of perinatal death and for most other outcomes;
the majority of trials had a policy of induction at 41 completed weeks (287 days) or more. There were fewer babies in the induction group
(compared to the expectant management group) with meconium aspiration syndrome (RR 0.50, 95% Cl 0.34 to 0.73; eight trials, 2371
infants), and fewer caesarean sections (RR 0.89, 95% Cl 0.81 to 0.97, 21 trials 8749 women). Rates of neonatal intensive care unit (NICU)
admission were not sianificantly different for induction compared to expectant management (RR 0.90, 95% Cl 0.78 to 1.04; 10 trials, 6161
infants). The review authors concluded that a policy of labour induction compared with expectant management is associated with fewer
perinatal deaths and caesarean sections, and fewer babies with meconium aspiration syndrome, but no significant difference in the rate
of NICU admission.

The Cochrane library has a large number of reviews relating to induction of labour, which can be found at:
http://www.cochranelibrary.com/app/content/browse/page/?context=topic/Pregnancy%20%26%20childbirth&paginationVal=1 . (Select
“induction of labour” from the topic menu.)

Grivell Rosalie M, Wong L, Bhatia V. 2012. Regimens of fetal surveillance for impaired fetal growth. Cochrane
Database of Systematic Reviews doi:10.1002/14651858.CD007113.pub3
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007113.pub3/abstract

There is wide variation in policies and protocols for surveillance of pregnancies where impaired fetal growth is suspected. This review
aimed to assess the effects of antenatal fetal surveillance on maternal and perinatal outcomes (including stillbirth). The review authors
identified only one RCT (involving 167 women and their babies in Auckland) which compared a twice-weekly surveillance regimen
(biophysical profile, nonstress 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 not sufficient data to assess the review's
primary infant outcome (composite perinatal mortality and serious morbidity). There were no perinatal deaths in either group. There was
no difference between the groups in the primary maternal outcome of emergency caesarean section for fetal distress (risk ratio (RR) 0.96;
95% Cl 0.35 to 2.63). The babies in the twice-weekly surveillance group had a mean gestational age at birth that was four days less than
the babies in the fortnightly surveillance group (mean difference (MD) -4.00; 95% Cl -7.79 to -0.21). Compared to women in the
fortnightly surveillance group, women in the twice-weekly surveillance group were 25% more likely to have induction of labour (RR 1.25;
95% Cl 1.04 to 1.50). The review authors concluded that the evidence to inform best practice for fetal surveillance regimens for use when
caring for women whose preanancies had evidence of impaired fetal arowth is limited and that more research is needed to evaluate the
effects of currently used fetal surveillance regimens where there is impaired fetal growth.

Grivell RM, Alfirevic Z, Gyte GML, et al. 2012. Antenatal cardiotocography for fetal assessment. Cochrane Database of
Systematic Reviews (12) http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007863.pub3/full

Cardiotocography (CTG) is widely used in pregnancy to assess fetal wellbeing, especially in pregnancies at increased risk of complications.
It involves continuous recording of the fetal heart rate via an ultrasound transducer placed on the mother's abdomen. This review aimed
to assess the effectiveness of antenatal CTG (both traditional and computerised) in improving outcomes for mothers and babies. The
review authors searched for RCTs and quasi-RCTs that compared traditional antenatal CTG with no CTG or CTG with results concealed;
computerised CTG with no CTG or CTG with results concealed; and computerised CTG with traditional CTG. They included six trials
involving 2,105 women, the most recent of which was published in 1997. All of the trials include only women at increased risk of
complications, and overall they were not of high quality. Comparison of traditional CTG versus no CTG showed no significant difference
identified in perinatal mortality (risk ratio (RR) 2.05, 95% ClI 0.95 to 4.42, 2.3% versus 1.1%, four studies, N = 1627) or potentially
preventable deaths (RR 2.46, 95% Cl 0.96 to 6.30, four studies, N = 1627), though the meta-analysis was underpowered for assessing this
outcome. There was no significant difference identified in caesarean sections (RR 1.06, 95% Cl 0.88 to 1.28, 19.7% versus 18.5%, three
trials, N = 1279) nor in the secondary outcomes that were assessed. There were no eligible studies comparing computerised CTG with no
CTG. Comparison of computerised CTG versus traditional CTG showed a significant reduction in perinatal mortality with computerised
CTG (RR 0.20, 95% Cl 0.04 to 0.88, two studies, 0.9% versus 4.2%, 469 women) but no significant difference in potentially preventable
deaths (RR 0.23, 95% Cl 0.04 to 1.29, two studies, N = 469), though the meta-analysis was underpowered to assess this outcome. There
was no significant difference identified in caesarean sections (RR 0.87, 95% Cl 0.61 to 1.24, 63% versus 72%, one study, N = 59) or in
secondary outcomes. The review authors concluded that there is no clear evidence that antenatal CTG improves perinatal outcomes, but
that additional studies focussing on the use of computerised CTG in specific populations of women at high risk of complications are
warranted.

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 Lancet's 2011 Stillbirth Series, notes that in developed countries, disparities in 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:
Fraen 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.
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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.

Other relevant publications

PMMRC. 2014. Eighth Annual Report of the Perinatal and Maternal Mortality Review Committee: Reporting
mortality 2012. Wellington: Health Quality & Safety Commission.
http://www.hgsc.govt.nz/assets/PMMRC/Publications/eighth-PMMRC-report-June-2014.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 28th 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. Key findings regarding stillbirth were:

e  There was a significant reduction in stillbirth rates from 2007 to 2012, which was independent of demographic changes. The
rates (per 1,000 total babies born at 20 weeks or beyond, or weighing at least 400g if gestation was unknown) were 5.6, 5.8,
6.1, 5.3, 5.3 and 5.1 in 2007-2012 respectively

e  There was a significant reduction in unexplained antepartum stillbirth and hypoxic peripartum stillbirth, which contributed to
the observed reduction

Multivariate analysis of data for women booked with a lead maternity carer indicated that the following women are at increased risk of
stillbirth: women with a high body mass index (the risk increase as the BMI increases beyond 25 kg/m?), women who smoke during
pregnancy, women of Indian ethnicity, and women having their first birth. Each of these risk factors is independent of the others and of
age and socio-economic deprivation.

The most commonly reported classification of fetal deaths was unexplained (27% of all stillbirths and 37% of stillbirths at term) and other
classifications which each accounted for 10-15% of stillbirths were congenital abnormalities, antepartum haemorrhage, specific perinatal
conditions, fetal growth restriction and spontaneous preterm birth.

Redshaw M, Rowe R, Henderson J. 2014. Listening to Parents after stillbirth or the death of their baby after birth.
Oxford, UK: National Perinatal Epidemiology Unit, University of Oxford.
https://www.npeu.ox.ac.uk/downloads/files/listeningtoparents/report/Listening%20to%20Parents%20Report%20-
%20March%202014%20-%20FINAL%20-%20PROTECTED.pdf

This is the report of national survey of women who registered a stillbirth or a neonatal death in two three-month periods in 2012-2013
in England. In all, 720 women were included, a response rate of 30%. The questions addressed in this report were focussed on the recent
experiences of the parents, their maternity care and key areas of concern. The findings are presented separately for women who had a
stillborn baby and those who had a baby who died in the neonatal period. Just over half the women who had a stillbirth had problems in
their pregnancies and most of these women had additional specialist care. These women were most positive about their care in labour
and most critical of their care in pregnancy. Around two thirds of women whose babies were stillborn before labour felt that something
was wrong, mostly commonly because of decreased fetal movements (72%).

Edmunds SF, Silver RM. 2013. Stillbirth reduction efforts and impact on early births. Clin Perinatol, 40(4), 611-28

This article discusses the pros and cons of intentional delivery before 39 weeks gestation in order to reduce the risk of stillbirth. Infants
born before 39 weeks are at increased risk for neonatal death and morbidity due to complications of prematurity, therefore it is critical
to identify in which circumstances the fetus is at high enough risk for stillbirth to justify late preterm or early term birth. Examples of
conditions where early delivery may be justified are hypertensive disorders of pregnancy, diabetes, intra-uterine growth restriction,
placental abnormalities, some birth defects, multiple gestation, and abnormal fetal testing. It is stated that the optimal gestational age
for delivery in many of these conditions is uncertain. It is also stated that there is no evidence that delivery before 39 weeks gestation
reduces the risk of recurrent stillbirth but acknowledges that obstetricians caring for women who have had a previous stillbirth, and the
women themselves, tend to desire early delivery. This paper summarises the guidance regarding timing of delivery for particular
conditions complicating pregnancy contained in the following paper:

Spong CY, Mercer BM, D'Alton M, et al. Timing of indicated late-preterm and early-term birth. Obstet Gynecolol
2011;118:326-7.

Moewaka Barnes H, Moewaka Barnes A, Baxter J, et al. 2013. Hapa Ora: Wellbeing in the Early Stages of Life.
Auckland: Whariki Research Group, Massey University. http://www.massey.ac.nz/massey/learning/departments/centres-
research/shore/projects/hapu-ora.cfm

This is the report of a project funded by the partnership programme of the Health Research Council of New Zealand and the Ministry of
Health. The project aimed to identify Maori life course research priorities, with a specific focus on wellbeing at the early stage of life, hapa
ora (the fetal/gestational and neonatal periods). While the report does not specifically consider the prevention of fetal death, it does
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contain much information relevant to those who are involved in providing maternity care for Maori, particularly in Chapter 4, which
reviews literature on antenatal, labour and delivery care for Maori, and in Chapter 5, which outlines views from the health sector gathered
from both individuals and groups.

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 & New Zealand Journal of Obstetrics &
Gynaecology, 52(3), 242-7. http://onlinelibrary.wiley.com/doi/10.1111/j.1479-828X.2011.01406.x/abstract

This paper reports findings from the Auckland Stillbirth Study, a case control study which included 155 cases (out of 215 invited) cases
and 310 controls (out of 429 invited). Increased risk of late stillbirth was found to be associated with accessing <50% of recommended
antenatal visits compared to accessing the recommended number of visits (adjusted odds ratio, aOR, 2.68; 95% Cl, 1.04-6.90) and with
having a small-for-gestational-age (SGA) baby that had not been identified as being SGA prior to birth (aOR, 9.46; 95% Cl, 1.98-45.13),
compared to having a SGA baby that was identified as such antenatally. There was no association found between the type or model of
maternity care provider at booking and late stillbirth risk. The authors stated that their findings reinforced the importance of regular
antenatal care attendance, which may identify babies that are SGA and thus reduce the chances of them being stillborn.

Peat AM, Stacey T, Cronin R, et al. 2012. Maternal knowledge of fetal movements in late pregnancy. Australian &
New Zealand Journal of Obstetrics & Gynaecology, 52(5), 445-9

This paper reports on a study which involved interviewing a convenience sample of 100 women attending two antenatal clinics in Auckland
in November and December 2011 to determine what information women in their third trimester of pregnancy receive about fetal
movements, both from their lead maternity carer and from other sources. The study results indicated that 97% of women reported that
their lead maternity carer regularly asked about fetal movements. Sixty-two percent recalled receiving information from their LMC about
what to expect regarding fetal movements in the last three months of pregnancy. Thirty-three percent reported that the information they
received from their LMC was that their baby’s movements should increase or stay the same, and 20% that their baby’'s movements may
decrease in late pregnancy. Forty per cent were advised to contact their LMC if they had any concerns about their baby's movements,
and one-quarter were told to seek advice if they had fewer than 10 movements in a day. The study authors concluded that their results
suagagested that some preanant women in Auckland lack optimum information about fetal movements. They stated that strategies to
enhance maternal knowledge, such as pampbhlet provision, could be helpful.

Websites

Ministry of Health. 2014. Fetal and Infant Deaths 2011. http://www.health.govt.nz/publication/fetal-and-infant-deaths-
2011

This website presents key findings regarding fetal and infant deaths in 2011. It has downloadable tables which present a summary of fetal
and infant deaths with a focus on deaths and stillbirths registered in 2011 with the Births, Deaths, Marriages and Citizenship Registry
(BDM). The tables include information on demographic characteristics (such as ethnicity and sex), cause of death, gestation and
birthweight, and also information on deaths classified as sudden infant death syndrome (SIDS) and sudden unexpected death in infancy
(SUDI).
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PRETERM BIRTH

Introduction

A preterm birth is defined by the World Health Organization as a baby born alive before 37 completed weeks of
pregnancy.’ Spontaneous preterm birth is the leading cause of neonatal death worldwide (death occurring before
28 days of age).” The risk of death is inversely proportional to gestational age. In New Zealand in 2012, 32% of
all neonatal deaths were reported to be due to spontaneous preterm birth.® Rates of preterm birth are increasing
in almost all countries with reliable data.” There are three main reasons given for this elsewhere.? Firstly, rates
of multiple pregnancy are increasing due to increasing average maternal age and the use of fertility treatments.
(Multiple pregnancy is associated with a much higher likelihood of preterm birth and older mothers are more
likely to have twins than younger mothers.) Secondly, the numbers of planned early deliveries has increased
because, as outcomes for preterm infants have improved due to advances in medical care, the risk associated
with iatrogenic early delivery has become lower than the risk associated with the baby remaining in utero in
cases of pregnancy complications such as placenta praevia, hypertension and diabetes.® Thirdly, a number of
risk factors for preterm birth have become more common, including in-vitro fertilisation, older maternal age,
and high body mass index. However, this is not so in New Zealand where rates have stayed fairly constant for
the last fifteen years. In New Zealand in 2012, 7.6% of babies were born preterm: 1.3% at less than 32 weeks
gestation and 6.3% at 32-36 weeks gestation.®

Babies born prematurely, especially those born very prematurely, are at risk of severe morbidity in their early
life from conditions including bronchopulmonary dysplasia, respiratory distress syndrome, necrotising
enterocolitis, intraventricular haemorrhage, retinopathy of prematurity, and sepsis.® They are also at risk of
lifelong neurodevelopmental problems including cerebral palsy and learning disorders.® The causes of
spontaneous preterm birth are currently not well understood and the available interventions are of limited
effectiveness.* An important function of antenatal care is to identify women at risk of preterm birth. The most
significant risk factor by far is a previous history of preterm delivery.® At the population level, interventions to
reduce smoking and intimate partner violence, improve access to family planning to reduce the number of
closely spaced pregnancies, and provide support to socially disadvantaged women could help reduce preterm
birth rates.'?

The following section reports on preterm birth rates using information from the Birth Registration Dataset.

Data sources and methods
Indicator

Proportion of live babies born prematurely
Data sources

Birth registration dataset

Numerator: Live births between 20-36 weeks gestation
Denominator: Live births

National Minimum Dataset

Numerator: In-hospital live births between 20-36 weeks gestation
Denominator: In-hospital live births

Definition

Preterm birth per 100 live births
Notes on interpretation

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

Note 2: In this analysis, stillborn infants have been excluded due to advice from the Ministry of Health that the Birth Registration
dataset provides less reliable information on stillborn infants than the National Mortality Collection. Stillbirth rates, however, are
reviewed in the Fetal Deaths section.

Note 3: Preterm births were classified according to the criteria of WHO into groups of 20-27, 28-31, and 32-36 completed
weeks (http://www.who.int/mediacentre/factsheets/fs363/en/)

Note 4: In the length of stay analyses (LOS), the set is limited to babies born in-hospital as identified by an event type code of
‘BT". Plurality was assigned using the 'Z38' code.

Note 5: An overview of the Birth Registration and National Minimum Datasets are provided in Appendix 3.
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National trends and distribution

From 2000 to 2014 the pre-term birth rate in New Zealand was stable at around 7.4% of live births. Over the
same time period around 0.5% of all live births occurred at 20-27 weeks gestation, 0.8% at 28-31 weeks and
around 6.1% at 32—-36 weeks.

This stable pattern over time was observed for all ethnic groups, with Maori pre-term birth rates generally
higher than rates for other ethnic groups. Since 2010 the pre-term birth rates for Asian/Indian infants have been
generally lower than for other ethnic groups (Figure 12).

Figure 12. Preterm live births, by ethnicity, New Zealand 2000-2014
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Birth Registration Dataset; Numerator: live births between 20-36 weeks gestation. Denominator: live births; Preterm live birth
rate is per 100 live births; Ethnicity is level 1 prioritised

Distribution by demographic factors

Between 2010 and 2014 there were small but significant disparities in pre-term birth rates by NZDep2013 score,
ethnicity, maternal age, and infant sex. The greatest disparity was observed with plurality which is also
discussed on page 40. Rates of pre-term birth were significantly higher for infants living in areas with higher
scores on NZDep2013 (deciles 7-10) compared with deciles 1-6 and for Maori infants compared with Pacific,
MELAA and European/Other infants. Pre-term birth rates were significantly lower for Asian/Indian infants than
for other ethnic groups. There was an association with maternal age with significantly higher pre-term birth rates
for infants born to mothers aged under 20 years and aged over 35 years, compared with mothers aged 25-34
years. Pre-term birth rates were significantly higher for male compared with female infants. There was a strong
association between plurality and pre-term birth with significantly higher rates for multiple compared with
singleton pregnancies. Pre-term birth was over nine times more likely for twins compared with singletons, and
over 16 times more likely for other multiple births (Table 15). Between 2010 and 2014 most live births occurred
after 36 weeks gestation with an average of 4,611 pre-term births each year (Figure 13).
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Figure 13. Distribution of live births, by gestational age at delivery, New Zealand 2010-2014
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Table 15. Preterm live births, by demographic factors, New Zealand 2010-2014

Preterm births
NZDep2013 Index of deprivation quintile
Deciles 1-2 3,233 647 717 1.00
Deciles 3—4 3,552 710 717 1.00 0.96-1.05
Deciles 5-6 4,096 819 7.27 1.01 0.97-1.06
Deciles 7-8 5133 1,027 7.61 1.06 1.02-1.11
Deciles 9-10 6,892 1,378 7.89 1.10 1.06-1.14
Prioritised ethnicity
Maori 7,085 1,417 8.01 1.08 1.05-1.11
Pacific 2,523 505 742 1.00 0.96-1.05
Asian/Indian 2,869 574 6.90 0.93 0.90-0.97
MELAA 362 72 6.67 0.90 0.81-1.00
European/Other 10,159 2,032 7.40 1.00
Maternal age
<20 years 1,570 314 8.43 1.19 1.13-1.26
20-24 years 4,108 822 7.31 1.03 0.99-1.07
25-29 years 5,491 1,098 7.00 0.99 0.95-1.02
30-34 years 6,182 1,236 7.08 1.00
35+ years 5,655 1,131 8.53 1.20 1.16-1.25
Gender
Female 10,568 2,114 7.08 1.00
Male 12,438 2,488 7.89 1.11 1.09-1.14
Plurality
Singleton 17,954 3,591 6.02 1.00
Twins 4,847 969 57.17 9.50 9.28-9.72
Multiple 205 41 97.16 16.14 15.7-16.6

Birth Registration Dataset; Numerator: live births between 20-36 weeks gestation; Denominator: live births; Preterm live birth
rate is per 100 live births; Rate ratios are unadjusted; Infant ethnicity is level 1 prioritised; Decile is NZDep2013
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Plurality and gestational age

Between 2010 and 2014 there were 17,954 live pre-term births of singleton infants, 4,847 twins and 205 other
multiple births. The distribution by gestational age differed by plurality, with pre-term birth rates of 6.0% of live
singleton births, 57.2% of live twin births and 97.2% of other live multiple births (Table 16). The peak
gestational age at birth for singleton infants was 40 weeks, for twins 37 weeks and for other multiple births 33—
34 weeks (Figure 14).

Table 16. Preterm live births, by plurality, New Zealand 2010-2014

Gestational age Number: Rate 100 95% Cl Gestational age Number: Rate 100 95% Cl
(weeks) 2010-2014 | live births (weeks) 2010-2014 live births
Preterm births

Total Singleton
20-27 1,440 0.47 0.45-0.49 | 20-27 1,140 0.38 0.36-0.41
28-31 2,358 0.77 0.74-0.80 | 28-31 1,793 0.60 0.57-0.63
32-36 19,208 6.26 6.17-6.35 | 32-36 15,021 5.04 4.96-5.12
37+ weeks 283,745 92.46 92.4-92.6 | 37+ weeks 280,114 93.93 93.9-94.0
20-36 23,006 7.50 7.40-7.59 | 20-36 17,954 6.02 5.94-6.11

Twins Other multiple birth
20-27 276 3.26 2.90-3.65 | 20-27 24 11.37 7.76-16.4
28-31 530 6.25 5.76-6.79 | 28-31 35 16.59 12.2-22.2
32-36 4,041 47.66 46.6-48.7 | 32-36 146 69.19 62.7-75.0
37+ weeks 3,625 42.76 41.7-43.8 | 37+ weeks 6 2.84 1.31-6.06
20-36 4,847 57.17 56.1-58.2 | 20-36 205 97.16 93.9-98.7

Birth Registration Dataset. Numerator: live births between 20-36 weeks gestation; Denominator: live births by plurality; Preterm
live birth rate is per 100 live births; Rate ratios are unadjusted
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Figure 14. Distribution of live births, by plurality and gestational age at delivery, New Zealand 2010-2014
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Birth Registration Dataset; Rate is per 100 live births. Note that the numbers are very different at each level of plurality and
accordingly the scales on the y-axes differ considerably

Plurality: Distribution by demographic factors

Between 2010 and 2014 there was no significant difference in the pre-term birth rates of twins by NZDep2013
score or infant sex. Pre-term birth rates were slightly but significantly lower for Maori twins compared with
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European/Other and slightly but significantly higher for Asian/Indian compared with European/Other. Pre-term
birth rates were significantly higher for twins born to mothers aged under 20 years and aged 25-29 years
compared with mothers aged 30-34 years (Table 17).

In the same time period pre-term birth rates were significantly higher for other multiple births of infants in areas
with mid-range to high NZDep2013 scores (deciles 3—10) compared with multiple birth infants in areas with the
lowest NZDep2013 scores (deciles 1-2). There were no pre-term other multiple births to mothers aged under 20
years. Pre-term birth rates were significantly higher for infants born to mothers aged 20—-29 and over 35 years
compared with mothers aged 30-34 years and for male multiple birth infants compared with female infants
(Table 18).

Table 17. Distribution of preterm live births among twins, by demographic factor, New Zealand 2010-2014

Variable 2811u0n133r1:4 ann’:l,l:r::/::age R?it/z Ii)ei!:tflgo Rate ratio 9% Cl
Preterm births
Twins
NZDep2013 Index of deprivation quintile

Deciles 1-2 828 166 58.4 1.00

Deciles 3-4 853 171 60.5 1.04 0.97-1.10
Deciles 5-6 928 186 574 0.98 0.92-1.04
Deciles 7-8 1,008 202 56.2 0.96 0.91-1.02
Deciles 9-10 1,220 244 55.2 0.95 0.89-1.00

Prioritised ethnicity
Maori 1,346 269 55.1 0.95 0.91-0.99
Pacific 484 97 54.9 0.95 0.89-1.01
Asian/Indian 500 100 63.2 1.09 1.03-1.16
MELAA 88 18 52.1 0.90 0.78-1.04
European/Other 2,429 486 57.9 1.00
Maternal age

<20 years 191 38 64.1 1.16 1.06-1.27
20-24 years 669 134 55.8 1.01 0.95-1.07
25-29 years 1,120 224 59.1 1.07 1.02-1.13
30-34 years 1,414 283 55.2 1.00

35+ years 1,453 291 57.5 1.04 0.99-1.09

Gender
Female 2,467 493 57.8 1.00
Male 2,380 476 56.5 0.98 0.94-1.01

Birth Registration Dataset; Numerator: live births between 20-36 weeks gestation; Denominator: live births; Preterm live birth
rate is per 100 live births; Rate ratios are unadjusted; Infant ethnicity is level 1 prioritised; Decile is NZDep2013
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Table 18. Distribution of preterm live births among multiple births, by demographic factor, New Zealand 2010-

2014

Variable N ber, o annﬁ::\?/:;ége Rl‘?\t: Ei‘;gfo Rate ratio 95% Cl

Preterm births

Multiple births

NZDep2013 Index of deprivation quintile
Deciles 1-2 32 6 91.4 1.00
Deciles 3—4 42 8 97.7 1.07 0.96-1.19
Deciles 5-6 18 4 100.0 1.09 0.99-1.21
Deciles 7-8 62 12 100.0 1.09 0.99-1.21
Deciles 9-10 48 10 96.0 1.05 0.93-1.18
Prioritised ethnicity

Maori 48 10 100.0 1.03 1.00-1.07
Pacific 24 5 92.3 0.95 0.85-1.07
Asian/Indian 18 4 94.7 0.98 0.87-1.09
MELAA 15 3 100.0 1.03 1.00-1.07
European/Other 100 20 97.1 1.00

Maternal age
<20 years 0
20-24 years 27 5 100.0 1.06 0.99-1.14
25-29 years 51 10 96.2 1.02 0.94-1.12
30-34 years 47 9 94.0 1.00
35+ years 80 16 98.8 1.05 0.98-1.13

Gender

Female 117 23 98.3 1.00
Male 88 18 95.7 0.97 0.93-1.02

Birth Registration Dataset. Numerator: live births between 20-36 weeks gestation; Denominator: live births; Preterm live birth
rate is per 100 live births; Rate ratios are unadjusted; Infant ethnicity is level 1 prioritised; Decile is NZDep2013

Length of stay by plurality and gestational age

The mean and median length of stay for pre-term twins were longer than for singleton infants, and were higher
still for other multiple births (Table 19). The increased length of stay was more noticeable for twins and other
multiple births at less than 32 weeks gestational age compared with 32—-36 weeks gestational age (Figure 15).

Table 19. Length of hospital stay of preterm babies, by plurality, New Zealand 2010-2014

Length of hospital stay (days)

Variable Number: total 2010-2014
Mean Median
Preterm births
Singleton 16,184 12 7
Twins 4,473 16 11
Multiple 184 23 18

National Minimum Dataset (hospital live births between 20-36 weeks gestation)
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Figure 15. Length of hospital stay of preterm babies, by plurality and gestation, New Zealand 2010-2014
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Distribution by region

Pre-term birth rates were close to the New Zealand rate in all DHBs but were significantly higher in Counties
Manukau, Taranaki, Hawke’s Bay, Hutt Valley, Capital & Coast, Canterbury, West Coast, and Southern DHBs,
and significantly lower in Northland, Auckland, Waitemata, Whanganui, Wairarapa, Nelson Marlborough and
South Canterbury DHBs (Figure 16, Table 20).

Figure 16. Preterm live births, by district health board, New Zealand 2010-2014
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Birth Registration Dataset; Numerator: live births between 20-36 weeks gestation; Denominator: live births; Preterm live birth
rate is per 100 live births
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Table 20. Distribution of preterm live births, by district health board, New Zealand 2010-2014

o | M| R pe OIS | oo | o
Preterm births

Northland 773 155 6.76 0.90 0.84-0.97
Waitemata 2,837 567 7.21 0.96 0.93-1.00
Auckland 2,224 445 6.94 0.93 0.89-0.96
Counties Manukau 3,278 656 7.69 1.03 0.99-1.06
Waikato 1,995 399 7.36 0.98 0.94-1.03
Bay of Plenty 1,071 214 7.42 0.99 0.93-1.05
Lakes 551 110 7.31 0.98 0.90-1.06
Tairawhiti 274 55 747 1.00 0.89-1.12
Taranaki 604 121 7.76 1.04 0.96-1.12
Hawke's Bay 941 188 8.40 1.12 1.05-1.19
MidCentral 824 165 7.39 0.99 0.92-1.05
Whanganui 307 61 7.22 0.96 0.86-1.07
Hutt Valley 782 156 7.85 1.05 0.98-1.12
Capital & Coast 1,502 300 7.94 1.06 1.01-1.11
Wairarapa 164 33 6.34 0.85 0.73-0.98
Nelson Marlborough 532 106 6.72 0.90 0.82-0.97
South Canterbury 205 41 6.63 0.88 0.77-1.01
Canterbury 2,437 487 7.92 1.06 1.02-1.10
West Coast 172 34 8.35 1.1 0.97-1.29
Southern 1433 287 8.03 1.07 1.02-1.13
New Zealand 23,006 4,601 7.50 1.00 0.00

Birth Registration Dataset; Numerator: live births between 20-36 weeks gestation; Denominator: live births; Preterm live birth
rate is per 100 live births

Northern region distribution and trends

Comparison with New Zealand

Between 2010 and 2014 the preterm birth rates in Counties Manukau were similar to the New Zealand rate, while
rates in Northland, Waitemata, and Auckland DHBs were significantly lower (Table 21).

Table 21. Preterm live births, Northern DHBs vs New Zealand 2010-2014

ove sy | Mol | RSO0 | oo | oa
Preterm births

Northland 773 155 6.76 0.90 0.84-0.97

Waitemata 2,837 567 7.21 0.96 0.93-1.00

Auckland 2,224 445 6.94 0.93 0.89-0.96

Counties Manukau 3,278 656 7.69 1.03 0.99-1.06

New Zealand 23,006 4,601 7.50 1.00

Birth Registration Dataset. Numerator: live births between 20-36 weeks gestation; Denominator: live births. Preterm live birth
rate is per 100 live births
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Regional trends

The preterm birth rate in Northland has fluctuated since 2000, and has generally been lower than the New
Zealand rate. In Counties Manukau and Waitemata the preterm birth rates remained relatively stable between

2000 and 2014, while rates in Auckland DHB gradually decreased (Figure 17, Figure 18).

Figure 17. Preterm live births, Northland and Counties Manukau DHBs vs New Zealand 2000-2014
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Figure 18. Preterm live births, Waitemata and Auckland DHBs vs New Zealand 2000-2014
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Regional trends by ethnicity

In Northland, Auckland DHB and Counties Manukau from 2000 t02014 preterm birth rates were higher for
Maori than for European infants, although in Waitemata ethnic differences were less consistent (Figure 12,

Figure 20).
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Figure 19.
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Evidence for good practice for the prevention of spontaneous
preterm birth

International guidelines

Roelens K, Roberfroid D, Ahmadzai N, et al. 2014. Prevention of preterm birth in women at risk: Selected topics.
Brussels: Belgian Health Care Knowledge Centre (KCE).
http://kce.fgov.be/sites/default/files/page documents/KCE 228 Preterm%20birth Report.pdf

This Belgian guideline provides recommendations based on current scientific evidence for the secondary and tertiary prevention of
spontaneous preterm birth. Secondary prevention applies to asymptomatic women at risk with: a history of preterm birth or surgery to
the uterine cervix; short cervix measured by ultrasound; asymptomatic changes of cervix (e.g. funnelling, effacement or dilation). Tertiary
prevention applies to women in preterm labour. Recommendations in the guideline are graded according to the GRADE approach.

National Collaborating Centre for Women's and Children’s Health. 2011. Multiple pregnancy: the management of
twin and triplet pregnancies in the antenatal period. London: National Institute for Health and Clinical Excellence.
https.//www.nice.org.uk/guidance/cg129
Women with twin and triplet pregnancies have a higher risk of preterm birth. This guideline is complementary to the NICE guideline
'Antenatal care: routine care for the healthy pregnant woman’ (NICE clinical guideline 62) and it specifies the 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:

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

e 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.

e 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

¢ Inform women with twin and triplet pregnancies about the benefits of targeted (when birth is imminent) corticosteroids

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

The full guideline, a 2012 evidence update, and the guideline appendices which include the details of the evidence review on which the
guidance is based (including the evidence tables) can be found at: https://www.nice.org.uk/guidance/cg129/evidence

Systematic and other reviews from the international literature

The reviews in this section deal with interventions that may prevent preterm births in general, not interventions for treating women in
preterm labour or with preterm rupture of membranes. The Cochrane library now contains a large number of reviews relevant to the
treatment of such women. It is suggested that readers interested in these reviews consult the Cochrane library’s pregnancy and
childbirth reviews that are listed under the headings: Pre-labour rupture of membranes, and Preterm labour, at:
http://www.cochranelibrary.com/app/content/browse/page/?context=topic/Pregnancy%20%26%20childbirth

In addition, the following review, which provides an overview and summary of Cochrane reviews relevant to reducing the risk of
preterm birth, may be useful.

Piso B, Zechmeister-Koss I, Winkler R. 2014. Antenatal interventions to reduce preterm birth: an overview of
Cochrane Systematic Reviews. BMC Res Notes 7 265 http://www.ncbi.nIm.nih.gov/pubmed/24758148

This review of Cochrane reviews includes 56 Cochrane reviews. Three interventions have been shown in Cochrane reviews to increase the
incidence of preterm birth (PTB): metronidazole treatment in pregnant women with asymptomatic trichomoniasis, vitamin C, and
oestrogen supplementation. The latter is no longer in use due to its other negative effects. Regarding interventions shown to have positive
effects in preventing PTB, the strongest evidence is for smoking cessation programmes, which have been shown to reduce low birthweight
as well as PTB, and the treatment of clinical hypothyroidism in pregnancy with levothyroxine, which is standard practice. Cervical cerclage
has been shown to reduce PTBs in women at high risk of PTB and progestogen reduces PTB in women with a previous history of PTB, but
not in women with multiple pregnancies or at risk of PTB for other reasons. For women with a high risk of developing pre-eclampsia, two
interventions reduced PTB risk, and also had a positive effect on other pregnancy outcomes: low dose aspirin after 12 weeks' gestation
and calcium supplementation, although the latter also led to a small increase in the risk of HELLP syndrome. Calcium supplementation
also seems to be beneficial for women with low dietary calcium intake, but not for the general population of pregnant women. For women
in developing countries and undernourished women, rates of PTB could be reduced through advice to increase protein and energy intake
and zinc supplementation.

Sosa Claudio G, Althabe F, Belizan José M, et al. 2015. Bed rest in singleton pregnancies for preventing preterm
birth. Cochrane Database of Systematic Reviews (3)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003581.pub3/abstract

It is common for bed rest, either at home or in hospital, to be recommended for the prevention of preterm birth in women at high risk
(for example because of a previous preterm birth or because of a short cervical length as measured by ultrasound). This review aimed to
evaluate the effectiveness of prescription of bed rest for preventing preterm birth, using data from randomised, cluster-randomised, and
quasi-randomised controlled trials that assessed clinical outcomes for women and their babies. There were two studies that met the
review's inclusion criteria. One was unsuitable or meta-analysis as its data combined single and multiple pregnancies. This study,
considered to be at low risk of selection, performance, detection and attrition bias, reported no differences in any maternal or perinatal
outcomes. The other study, which provided the data that were included in the meta-analysis, involved 1266 women. There were 432
women who were prescribed bed rest at home and 834 women who received either a placebo (412 women) or no intervention (422
women). There was little difference between the intervention and control groups in preterm birth before 37 weeks: 7.9% in the intervention
group vs. 8.5% in the control group; risk ratio 0.92, 95% Cl 0.62 to 1.37. There were no other results reported for any of the other primary
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or secondary outcomes. The review authors concluded that there is no evidence to either support or refute the use of bed rest, at home
or in hospital, to prevent preterm birth. They stated that bed rest could have adverse effects on women and their families (such as deep
vein thrombosis or the cost of care for other children) and increase health system costs so clinicians need to discuss the pros and cons
of bed rest with women at increased risk of preterm birth.

Sangkomkamhang Ussanee S, Lumbiganon P, Prasertcharoensuk W, et al. 2015. Antenatal lower genital tract infection
screening and treatment programs for preventing preterm delivery. Cochrane Database of Systematic Reviews (2).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006178.pub3/abstract

Genital tract infection is associated with preterm birth; therefore it is possible that screening women for infection during pregnancy and
treating identified infections could reduce the numbers of babies born prematurely. The authors of this review searched for all published
and unpublished RCTs in any language that compared methods of antenatal lower genital tract infection screening with no screening, to
assess the effectiveness of antenatal lower genital tract infection screening and treatment programs for reducing preterm birth and
subsequent morbidity. They identified one study meeting their inclusion criteria (4155 women at <20 weeks' gestation). The 2058 women
in the intervention group received infection screening and treatment for bacterial vaginosis, trichomonas vaginalis and candidiasis while
the 2097 women in the control group also received screening but were not informed of the results and received only routine antenatal
care. The women in the intervention group had a significantly lower rate of preterm birth: 3% vs. 5%, risk ratio (RR) of 0.55, 95% Cl 0.41
to 0.75. The evidence for this outcome was graded as of moderate quality. There was a significantly lower incidence of preterm low
birthweight (< 2500q) infants, and very low birthweight (< 1500q) infants, in the intervention group compared to the control group: RR
0.48, 95% Cl 0.34 to 0.66 and RR 0.34; 95% Cl 0.15 to 0.75, respectively; both graded as moderate quality evidence. The authors of this
study reported that, based on a subset of costs for preterm births <1900q, for each of those preterm births prevented, EUR 60,262 would
be saved. The review authors concluded that there was evidence from one trial that infection screening and treatment programs for
pregnant women at <20 weeks' gestation reduce rates of preterm birth and preterm low birthweight and that such programs are cost
saving when used to prevent preterm birth. They stated that future trials should evaluate the effects of different types of infection
screening programs.

Urquhart C, Currell R, Harlow F, et al. 2015. Home uterine monitoring for detecting preterm labour. Cochrane
Database of Systematic Reviews (1) http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006172.pub3/abstract

Home uterine activity monitoring (HUAM) is intended to permit early detection of increased contraction frequency, and early intervention
with tocolytic drugs to inhibit labour and prolong pregnancy. This review aimed to assess the effectiveness of HUAM for improving
outcomes for women at high risk of preterm birth, and their babies. It included 15 RCTs, 13 of which contributed data. Women using
HUAM were less likely to experience preterm birth at less than 34 weeks (risk ratio (RR) 0.78; 95% Cl 0.62 to 0.99; three studies, n = 1596,
fixed-effect analysis, GRADE high) but a significant difference was not evident in a sensitivity analysis which restricted analysis to studies
at low risk of bias based on study quality (RR 0.75, 95% Cl 0.57 to 1.00, one study, 1292 women). There was no significant difference in
the rate of perinatal mortality (RR 1.22, 95% Cl1 0.86 to 1.72, two studies, n = 2589, quality of evidence GRADE low). There was no significant
difference in the number of preterm births at less than 37 weeks (average RR 0.85, Cl 0.72 to 1.01, eight studies, n = 4834, random-effects,
T? = 0.03, I* = 68%, GRADE very low). Infants born to women using HUAM were less likely to be admitted to neonatal intensive care unit.
Women using HUAM made more unscheduled antenatal visits and were more likely to have prophylactic tocolytic drug therapy (low to
moderate evidence). The review authors concluded that HUAM has no impact on maternal and perinatal outcomes such as incidence of
preterm birth or perinatal mortality but it may result in fewer admissions to neonatal intensive care, more unscheduled antenatal visits
and more tocolytic treatment.

Rafael Timothy J, Berghella V, Alfirevic Z. 2014. Cervical stitch (cerclage) for preventing preterm birth in multiple
pregnancy. Cochrane Database of Systematic Reviews (9)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009166.pub2/abstract

Cervical cerclage is a surgical procedure involving placing a stitch round the uterine cervix with the aim of preventing cervical shortening
and opening thereby reducing the risk of preterm birth. This review included five RCTs comparing cervical cerclage with other preventive
therapy (such as progesterone) in both single and multiple pregnancies (1577 women in total). The final analysis included 128 women
(122 with twins and six with triplets). Two trials (73 women) assessed history-indicated cerclage and three assessed ultrasound-indicated
cerclage. These five trials were considered to be of average to above-average quality. Three of them were at unclear risk regarding
selection and detection biases. When outcomes for cerclage were pooled together for all indications and compared with no cerclage,
there was no statistically significant differences in perinatal deaths (19.2% versus 9.5%, risk ratio (RR) 1.74, 95% Cl 0.92 to 3.28, five trials,
n = 262), serious neonatal morbidity (15.8% versus 13.6%; average RR 0.96, 95% Cl 0.13 to 7.10, three trials, n = 116), or composite
perinatal death and neonatal morbidity (40.4% versus 20.3%; average RR 1.54, 95% Cl 0.58 to 4.11, three trials, n = 116). There were also
no significant differences between the cerclage and no cerclage groups for preterm birth <34 weeks (average RR 1.16, 95% Cl 0.44 to
3.06, four trials, n = 83), preterm birth <35 weeks (average RR 1.11, 95% Cl 0.58 to 2.14, four trials, n = 83), low birthweight < 2500 g
(average RR 1.10, 95% Cl 0.82 to 1.48, four trials, n = 172), very low birthweight <1500 g (average RR 1.42, 95% Cl 0.52 to 3.85, four trials,
n = 172), and respiratory distress syndrome (average RR 1.70, 95% Cl 0.15 to 18.77, three trials, n = 116), caesarean section (elective and
emergency) (RR 1.24, 95% Cl 0.65 to 2.35, three trials, n = 77) and maternal side-effects (RR 3.92, 95% Cl 0.17 to 88.67, one trial, n = 28).
The review authors concluded that there is no evidence that cervical cerclage in women with multiple gestations is effective for preventing
preterm birth, reducing perinatal deaths or reducing neonatal morbidity.

Dodd Jodie M, Jones L, Flenady V, et al. 2013. Prenatal administration of progesterone for preventing preterm birth
in women considered to be at risk of preterm birth. Cochrane Database of Systematic Reviews (7)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004947.pub3/abstract
This review aimed to assess the benefits and harms of progesterone for the prevention of preterm birth in women considered to be at

increased risk, and their infants. It included 36 RCTs (8523 women and 12,515 infants).

Progesterone versus placebo for women with a past history of spontaneous preterm birth

Progesterone was associated with a statistically significant reduction in the risk of perinatal mortality (six studies; 1453 women; risk ratio
(RR) 0.50, 95% Cl 0.33 to 0.75), preterm birth <34 weeks (five studies; 602 women; average RR 0.31, 95% Cl 0.14 to 0.69), infant birthweight
<2500 g (four studies; 692 infants; RR 0.58, 95% Cl 0.42 to 0.79), use of assisted ventilation (three studies; 633 women; RR 0.40, 95% ClI
0.18 to 0.90), necrotising enterocolitis (three studies; 1170 women; RR 0.30, 95% Cl 0.10 to 0.89), neonatal death (six studies; 1453 women;
RR 0.45, 95% CI 0.27 to 0.76), admission to neonatal intensive care unit (three studies; 389 women; RR 0.24, 95% Cl 0.14 to 0.40), preterm
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birth < 37 weeks (10 studies; 1750 women; average RR 0.55, 95% Cl 0.42 to 0.74) and a statistically significant increase in pregnancy
prolongation in weeks (one study; 148 women; mean difference (MD) 4.47, 95% Cl 2.15 to 6.79). For most of the outcomes examined
there were no differential effects seen in terms of route of administration, time of commencing therapy and dose of progesterone.

Progesterone versus placebo 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 (two studies; 438 women; RR
0.64, 95% Cl 0.45 to 0.90), preterm birth <28 weeks' gestation (two studies; 1115 women; RR 0.59, 95% Cl 0.37 to 0.93) and increased risk
of urticaria in women when compared with placebo (one study; 654 women; RR 5.03, 95% Cl 1.11 to 22.78). It was not possible to assess
the effect of route of progesterone administration, gestational age at commencing therapy, or total cumulative dose of medication.

Progesterone versus placebo for women with a multiple pregnancy
Progesterone was associated with no statistically significant differences for any of the reported outcomes.
Progesterone versus no treatment/placebo for women following presentation with threatened preterm labour

Progesterone, was associated with a statistically significant reduction in the risk of infant birthweight <2500 g (one study; 70 infants; RR
0.52, 95% CI1 0.28 to 0.98).

Progesterone versus placebo for women with 'other’ risk factors for preterm birth

Progesterone, was associated with a statistically significant reduction in the risk of infant birthweight <2500 g (three studies; 482 infants;
RR 0.48, 95% Cl 0.25 to 0.91).

The review authors concluded that the use of progesterone is associated with infant health benefits when it is administered to women
considered to be at increased risk of preterm birth because of either a previous preterm delivery or a short cervix identified on ultrasound,
but there is little information available on longer-term infant and child outcomes, the assessment of which is continues to be a priority.
They stated that further trials are needed to determine the optimal timing, mode of administration and dose of progesterone for women
at increased risk of preterm birth.

Abdel-Aleem H, Shaaban OM, Abdel-Aleem MA. 2013. Cervical pessary for preventing preterm birth. Cochrane
Database of Systematic Reviews 5 http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007873.pub3/abstract

Among the risk factors for preterm birth are cervical incompetence and multiple pregnancy. The use of a cervical pessary has been tried
as a simple non-invasive alternative to cervical cerclage (an invasive cervical stitch procedure necessitating anaesthesia). This review
included one RCT of cervical pessary vs. expectant management in women with a short cervix (< 25mm) who were between 18 to 22
weeks of pregnancy. This trial involved a total of 385 women. The use of cervical pessary (192 women) was associated with a statistically
significantly decrease in the incidence of spontaneous preterm birth <37 weeks' gestation compared with expectant management (22%
versus 59%; respectively, risk ratio (RR) 0.36, 95% Cl 0.27 to 0.49) and <34 weeks' gestation (6% and 27% respectively, RR 0.24; 95% Cl
0.13 to 0.43). Mean gestational age at delivery was 37.7+2 weeks in the pessary group and 34.9+4 weeks in the expectant group. Women
in the pessary group used less tocolytics (RR 0.63; 95% CI 0.50 to 0.81) and corticosteroids (RR 0.66; 95% Cl 0.54 to 0.81) than the expectant
group. Vaginal discharge was more common in the pessary group (RR 2.18; 95% Cl 1.87 to 2.54). Among the pessary group, 27 women
needed pessary repositioning without removal and there was one case of pessary removal. Ninety-five per cent of women in the pessary
aroup would recommend this intervention to other people. Neonatal paediatric care admission was reduced in the pessary group
compared to the expectant group (RR 0.17; 95% Cl 0.07 to 0.42). The review authors concluded that one well-designed RCT had showed
a beneficial effect of cervical pessary in reducing preterm birth in women with a short cervix, but that more research in women with
different risk factors (e.g. multiple pregnancy) and in different settings is needed.

Brocklehurst P, Gordon A, Heatley E, et al. 2013. Antibiotics for treating bacterial vaginosis in pregnancy. Cochrane
Database of Systematic Reviews 1 http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD000262.pub4/abstract

Bacterial vaginosis is an overgrowth of anaerobic bacteria in the vagina and a lack of the normal lactobacillary flora. Having this condition
in pregnancy has been associated with adverse perinatal outcomes, particularly preterm birth (PTB). This review sought to assess the
effects of antibiotic treatment of bacterial vaginosis in pregnancy. It included 21 good quality trials involving 7847 women diagnosed
with bacterial vaginosis or intermediate vaginal flora. Antibiotic treatment given to women with bacterial vaginosis in pregnancy was
found to be effective at eradicating bacterial vaginosis (average risk ratio (RR) 0.42; 95% Cl 0.31 to 0.56; 10 trials, 4403 women; random-
effects, T = 0.19, I = 91%) and it also reduced the risk of late miscarriage (RR 0.20; 95% Cl 0.05 to 0.76; two trials, 1270 women, fixed-
effect, 1> = 0%). It did not reduce the risk of PTB at <37 weeks (average RR 0.88; 95% Cl 0.71 to 1.09; 13 trials, 6491 women; random-
effects, T2 = 0.06, I1> = 48%), or the risk of preterm pre labour rupture of membranes (RR 0.74; 95% Cl 0.30 to 1.84; two trials, 493 women).
It did increase the risk of side-effects sufficient to stop or change treatment (RR 1.66; 95% Cl 1.02 to 2.68; four trials, 2323 women, fixed-
effect, 1 = 0%). New evidence for this updated review indicated that treatment before 20 weeks' gestation did not reduce the risk of PTB
at <37 weeks (average RR 0.85; 95% Cl 0.62 to 1.17; five trials, 4088 women; random-effects, T? = 0.06, I* = 49%). In women with previous
PTB, treatment did not change the risk of PTB in the current pregnancy (average RR 0.78; 95% Cl 0.42 to 1.48; three trials, 421 women;
random-effects, T = 0.19, I* = 72%). In women with abnormal vaginal flora (intermediate flora or bacterial vaginosis) evidence from two
trials (894 women) suggested that treatment may reduce the risk of PTB at < 37 weeks (RR 0.53; 95% Cl 0.34 to 0.84). A few trials compared
different antibiotics, different routes of administration, or different antibiotic doses. The differences found were either not statistically
significant, or statistically significant but not clinically significant. The review authors concluded that while antibiotic treatment can
eradicate bacterial vaginosis in pregnancy, there is little evidence that screening and treating all pregnant women with bacterial vaginosis
will prevent PTB or its consequences. They noted that limited evidence from two studies indicated that treatment of women with abnormal
flora was associated with a 47% reduction in preterm births.

Berghella V, Baxter JK, Hendrix NW. 2013. Cervical assessment by ultrasound for preventing preterm delivery.
Cochrane Database of Systematic Reviews 1
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007235.pub3/abstract

This review aimed to assess the effectiveness of antenatal management based on transvaginal ultrasound measurement of cervical length
(TVU CL) screening. A short cervical length is associated with a higher risk of preterm birth. There were five RCTs deemed eligible for
inclusion in the review (507 women). There were three including singleton gestations with preterm labor (PTL); one including singleton
gestations with preterm premature rupture of membranes (PPROM); and one including twin gestations with or without PTL. The three
trials of singleton gestations with PTL included 290 women, randomised to either knowledge of TVU CL results (147 women) or no
knowledge (143 women). Knowledge of TVU CL results was associated with a non-significant decrease in PTB at <37 weeks (22.3% vs.
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34.7%, respectively; average risk ratio 0.59, 95% Cl 0.26 to 1.32; two trials, 242 women) and at <34 weeks (6.9% vs. 12.6%; RR 0.55, 95%
C10.25 to 1.20; three trials, 256 women). Delivery occurred at a later gestational age in the knowledge versus no knowledge groups (mean
difference (MD) 0.64 weeks, 95% Cl 0.03 to 1.25; three trials, 290 women). For all other outcomes with available data (PTB at <34 or <28
weeks; birthweight <2500 grams; perinatal death; maternal hospitalization; tocolysis; and steroids for fetal lung maturity), there was no
evidence of a difference between groups. The trial of singleton gestations with PPROM (n = 92) had as its primary outcome measure TVU
CL safety in this population, rather than its effect on management. There was no evidence of a difference between the TVU CL and no
TVU CL aroups in incidence of maternal and neonatal infections. In the trial of twin gestations with or without PTL (n = 125), there was
no evidence of a difference in PTB at less than 36, 34, or 30 weeks, gestational age at delivery, and other perinatal and maternal outcomes
between the TVU CL and the no TVU CL groups. Life-table analysis showed significantly less PTB at <35 weeks in the TVU CL group
compared with the no TVU CL group (P = 0.02). the review authors concluded that there is insufficient evidence to recommend routine
screening of either symptomatic or asymptomatic pregnant women with TVU CL. They offered some suggestions for further research.

Likis FE, Andrews JC, Woodworth AL, et al. 2012. Progestogens for prevention of preterm birth. Comparative
effectiveness review No. 74. (Prepared by the Vanderbilt Evidence-based Practice Center under Contract no. 290-
2007-10065-1). AHRQ Publication No. 12-EHC105-EF. Rockville MD: Agency for Healthcare Research and Quality.
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0068098/

This comprehensive systematic review addressed six key questions related to the use of progestogens for the prevention of preterm birth.
The review included 70 publications published from January 1996 to October 2010, plus eight RCTs published through to October 2011.
Sixteen RCTs contributed data for meta-analyses. Results from meta-analyses are presented as odds ratios from Bayesian models. In
women with a previous preterm birth and a singleton pregnancy, progestogen treatment decreased the risk of preterm birth: 4 RCTs,
odds ratio (OR) 0.66, Bayesian credible interval (BCl) 0.53 to 0.82, corresponding to an absolute risk reduction of between 0 and 26%
across studies. In this population, progestogen also reduced rates of neonatal death: OR 0.52, 95% BCl 0.25 to 0.96. Results of two trials
of progestogen administration in women with short cervical length indicated an absolute risk reduction for preterm birth of between 8.8
and 15.2%. There was inconsistent, or absence of, evidence for the benefit of progestogen for other maternal, fetal or neonatal outcomes.
For multiple gestations, there was no evidence that progestogen prevents prematurity (preterm birth OR 1.18, 95% BCl 0.79 to 1.39),
enhances birthweight, or improves other outcomes. There was no definitive evidence that maternal factors, such as number or severity
of previous preterm births, modify the effects of progestogen treatment. No reducing the effects of preterm birth, but no RCTs directly
compared routes of administration or doses, but across 15 RCTs, all formulations were effective at reducing the risk of preterm birth, but
not the risk of neonatal mortality. There was insufficient evidence to assess whether time of initiation or adherence to treatment affected
outcomes. Research has not assessed factors associated with adherence to treatment, nor long term maternal and infant effects. The
main conclusions of this review were that progestogens prevent preterm birth when used in singleton pregnancy where the mother has
had a previous preterm birth or has a short cervical length (moderate to low quality evidence), but that there is insufficient evidence to
determine whether this intervention has the ultimately desired outcome of preventing morbidity and promoting normal childhood
development. There was moderate quality evidence suggesting that progestogens are not effective for preventing preterm birth in
multiple gestations.

Khanprakob T, Laopaiboon M, Lumbiganon P, et al. 2012. Cyclo-oxygenase (COX) inhibitors for preventing preterm
labour. Cochrane Database of Systematic Reviews (10)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007748.pub2/abstract

Prostaglandins are believed to play an important role in the birth process through their action on the smooth muscle of the uterus. Cyclo-
oxygenase (COX) is an enzyme in the pathway of prostaglandin synthesis. COX inhibitors hinder prostaglandin production by inhibiting
the action of COX. This review aimed to assess the effectiveness and safety of COX inhibitors for preventing preterm labour in high risk
pregnant women. It included one small RCT evaluating Rofecoxib, involving 98 women. This trial did not report on the outcome of preterm
labour. Rofecoxib use was associated with an increased risk of preterm birth and preterm premature rupture of membranes. It was
associated with a greater risk of oligohydramnios (deficiency of amniotic fluid) and low fetal urine production but these effects were
reversible with cessation of treatment. There were no differences between the intervention and control groups in the number of women
who discontinued treatment before 32 weeks’ gestation and no differences in neonatal morbidities or admission to a neonatal intensive
care unit. There were no perinatal deaths or maternal adverse effects in either group. The review authors concluded that there was little
evidence regarding the use of COX inhibitors to prevent preterm labour and stated that the existing data was insufficient to make any
recommendations about the use of COX inhibitors in practice for the prevention of preterm labour, and that further research is needed.

Khianman B, Pattanittum P, Thinkhamrop J, et al. 2012. Relaxation therapy for preventing and treating preterm
labour. Cochrane Database of Systematic Reviews (8)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007426.pub?2/abstract

Maternal psychological stress is associated with adverse pregnancy outcomes and may play a role in causing preterm labour (PTL). This
review aimed to assess the effectiveness of relaxation therapies for preventing or treating PTL and preventing preterm birth (PTB). The
review authors identified 11 RCTs with a total of 833 women, but the results of the review are based on single studies with small numbers
of participants. Most of the studies were of limited quality and did not report adequately on sequence generation, allocation concealment
or blinding. No studies assessed PTL or PTB as the primary outcome. For women not in PTL, one study found benefits of relaxation for
maternal stress (Anxiety Stress Scale) at 26 to 29 weeks gestation (mean difference (MD) —7.04; 95% Cl —=13.91 to -0.17).There were also
other beneficial effects of relaxation including baby birthweight (MD 285.00 g; 95% Cl 76.94 to 493.06); type of delivery; (vaginal delivery;
risk ratio (RR) 1.52; 95% Cl 1.13 to 2.04), (caesarean section; RR 0.38; 95% CI 0.19 to 0.78); maternal anxiety (MD -15.79; 95% C| -18.33
to -13.25); and stress (MD -13.08; 95% Cl -15.29 to -10.87) when relaxation therapy was used together with standard treatment. For
women not in PTL, a single study found no difference between the intervention and control groups in the main outcome of PTB (RR 0.95;
95% Cl 0.57 to 1.59). A fixed-effect model from two included studies found a non-significant mean difference in birthweight in grams:
MD -5.68; (95% Cl -174.09 to 162.74). The review authors concluded that there was some evidence that relaxation during pregnancy
reduces anxiety and stress but no evidence that it reduces PTL or PTB. They stated that the results of the review should be interpreted
with caution due to the limited quality of the studies included.

Alfirevic Z, Stampalija T, Roberts D, et al. 2012. Cervical stitch (cerclage) for preventing preterm birth in singleton
pregnancy. Cochrane Database of Systematic Reviews 4
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD008991.pub2/abstract
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Cervical cerclage involves placing a suture (stitch) around the neck of the womb (the cervix) to provide mechanical support to the cervix
and keep it closed, thereby reducing the risk of preterm birth. This review aimed to determine whether the use of cervical stitch in
singleton pregnancy at high risk of pregnancy loss because of a woman'’s history and/or a finding of a short cervix on ultrasound and/or
physical examination improves subsequent obstetric care and fetal outcome. Trials were eligible for inclusion in the review if they
compared cerclage with either no treatment or an alternative intervention. Twelve trials, involving 3328 women, were included. When
cerclage was compared to no treatment, there was a significant difference in preterm births (average RR 0.80; 95% Cl 0.69 to 0.95; nine
trials, 2898 women) but no statistically significant difference in perinatal deaths (8.4% versus 10.7%) (risk ratio (RR) 0.78; 95% Cl 0.61 to
1.00; eight trials, 2391 women) or neonatal morbidity (9.6% versus 10.2%) (RR 0.95; 95% Cl 0.63 to 1.43; four trials, 818 women). Cervical
cerclage was associated with higher rates of maternal side effects (vaginal discharge and bleeding, pyrexia) (average RR 2.25; 95% Cl 0.89
to 5.69; three trials, 953 women) and significantly higher caesarean section rates (RR 1.19; 95% Cl 1.01 to 1.40; 8 trials, 2817 women).
There were no important differences seen across all pre-specified clinical subgroups (history-indicated, ultrasound indicated). One study
that compared cerclage with weekly intramuscular injections of 17 a-hydroxyprogesterone caproate in women with a short cervix
(detected via ultrasound) didn't find any differences in obstetrical and neonatal outcomes between the two strategies. Two studies
comparing cerclage based on previous history with cerclage only if the cervix was found to be short on transvaginal ultrasound found no
differences in any of the primary or secondary outcomes. The authors concluded that, compared to no treatment, cervical cerclage
reduces the incidence of preterm birth in women at risk of recurrent preterm birth but doesn’t produce statistically significant reductions
in perinatal mortality or neonatal morbidity and does increase the likelihood of caesarean section. They stated that decisions on how best
to minimise recurrent preterm birth should be personalised based on the clinical team’s skill and expertise and the woman'’s informed
choice.

Davey M, Watson L, Rayner J, et al. 2011. Risk scoring systems for predicting preterm birth with the aim of reducing
associated adverse outcomes. Cochrane Database of Systematic Reviews (11)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004902.pub4/abstract

A fundamental aim of antenatal care is to identify pregnancies at higher than average risk of adverse outcomes. Many scoring systems
have been devised to try and classify the risk of poor pregnancy outcomes, including preterm birth. Preterm birth risk assessment tools
have included items such as maternal age, weight, height, marital status, smoking, plurality, previous low birthweight baby, threatened
miscarriage and previous stillbirth. This review aimed to determine whether the use of a risk screening tool designed to predict preterm
birth (together with appropriate interventions as indicated) reduces the incidence of preterm birth and very preterm birth, and the
associated adverse outcomes. Despite extensive searching the review authors did not identify any trials of risk scoring systems to prevent
preterm birth so they concluded that the role of scoring systems in the prevention of preterm birth is unknown.

Whitworth M, Quenby S, Cockerill R, 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.
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006760.pub2/abstract

Having had a previous preterm delivery is a strong predictor of preterm birth. For this reason, specialised clinics for pregnant women with
a history of previous preterm birth have been advocated as means of improving outcomes for these women and their babies. This review
aimed to assess the evidence regarding the value of such clinics compared to standard antenatal clinics for pregnant women at high risk
of preterm delivery. It included three trials involving 3400 women, all carried out in the US. All of them were focussed on specialised
clinics for high-risk women and had primary outcomes of gestational age at delivery, preterm delivery, or both, but the interventions
offered differed between the trials. There was little data on the pre-specified outcomes for the review. For most outcomes only a single
study provided data and there was insufficient statistical power to detect differences between groups. Therefore there was no clear
evidence that specialised antenatal clinics reduce rates of preterm births. The review authors noted that specialised clinics are now an
accepted part of care in many settings and so it may not now be possible to carry out further RCTs. They suggested that future research
should include psychological outcomes and aim to determine which aspects of service provision women prefer.
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INFANT MORTALITY AND SUDDEN UNEXPECTED DEATH
IN INFANCY

Introduction

Infant mortality, the number of deaths of infants aged less than 365 days per 1,000 live births, is often used as a
barometer of the social wellbeing of a country.® New Zealand’s infant mortality rates are higher than the OECD
average and in 2011 New Zealand’s rate was ranked fifth highest out of 36 OECD countries.** Mortality rates in
the first year of life are much higher than at any other time during childhood or adolescence.'® During 2012, a
total of 256 New Zealand infants were registered as having died prior to their first birthday, which equates to an
infant mortality rate of 4.2 per 1,000 the lowest ever recorded in New Zealand.®

New Zealand’s infant mortality rates have declined during the past 40 years, although the rate of decline has
been slower in more recent years, with rates falling from 28.4 per 1,000 in 1952, to 15.6 in 1972, 7.2 in 1992,
5.5in 2002 and 4.2 in 2012.1% Infant mortality rates are generally higher for Pacific and Maori than
European/Other, for males, for babies of very young mothers, and for babies from the most deprived areas.'’
However total infant mortality rates are of limited utility in guiding population health interventions, as the most
common causes of mortality differ markedly according to the age of the infant. Interventions aimed at reducing
New Zealand’s infant mortality rates therefore need to be based on an understanding of these component causes.
It is noteworthy that the number of deaths from sudden unexpected death in infancy (SUDI) has fallen from
2009 (n= 60) to 2013 (n= 38).18 The following section uses information from the National Mortality Collection
to review neonatal, post neonatal and total infant mortality, as well as SUDI rates since 1990. The latest year for
which data are available from the Ministry of Health’s Mortality Collection is 2012.

Data source and methods

Indicators

Infant mortality

Neonatal mortality

Post neonatal mortality

Sudden Unexpected Death in Infancy (SUDI)
Data sources

Numerator: National Mortality Collection
Denominator: Birth Registration Dataset (live births only)
Definition

All deaths in the first year of life. Cause of death was the main underlying cause of death. Refer to Appendix 6 for the
corresponding codes.

Infant mortality Death of a live born infant prior to 365 days of life per 1,000 live births
Neonatal mortality: Death of a live-born infant before 28 completed days after birth per 1,000 live births
Post neonatal mortality: Death of a live-born infant from 28 completed days and before the first year of life is completed

per 1,000 live births

Sudden Unexpected Death in Infancy (SUDI): Death of a live born infant before the first year of life is completed (<365 days of
life) where the cause of death is Sudden Infant Death Syndrome (SIDS), accidental suffocation or
strangulation in bed, inhalation of gastric contents or food, or ill-defined or unspecified causes.
Rate is per 1,000 live births

Notes on interpretation

Note 1: SUDI and SIDS: SIDS is defined as “the sudden unexpected death of an infant <1 year of age, with onset of the fatal
episode apparently occurring during sleep, and that remains unexplained after a thorough investigation, including performance
of a complete autopsy and review of the circumstances of death and the clinical history”.”® Issues have emerged with defining
SIDS, possibly as the result of pathologists and coroners becoming increasingly reluctant to label a death as SIDS in the context
of equivocal death scene findings (e.g. death of an infant who had been co-sleeping with a parent who had recently consumed
alcohol). This has resulted in a fall in the number of SIDS deaths, and a rise in the number of deaths attributed to
“suffocation/strangulation in bed” or “unspecified causes”.

Note 2: Two additional codes were added to the SUDI indicator in 2013 (W78: Inhalation of gastric contents; and W79:
Inhalation and ingestion of food causing obstruction of the respiratory tract) to ensure consistency with the Child and Youth
Mortality Review Committee’s SUDI reporting. As a result, the rates in this section are not directly comparable with those
presented in NZCYES reports prior to 2013.

Note 3: See Appendix 3 for an overview of the National Mortality Collection.
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National trends and distribution

The number of infant deaths in New Zealand declined from 507 in 1990 to 294 deaths in 2012. From 1990 to
2012 there was an overall fall in infant mortality rates from 8.43 deaths per 1,000 live births in 1990 to 4.74
deaths per 1,000 live births in 2012 (the lowest recorded rate). Most of the fall in infant mortality rates occurred
between 1990 and 1998, with a further slight fall to 2005, and there has been no significant difference in rates
from year to year since 2005. From 1996 this fall was more marked for post-neonatal than for neonatal mortality
rates (Figure 21).

The fall in infant mortality rates was observed in all ethnic groups and was more marked for Maori, Pacific and
Asian/Indian infants than for European/Other. Infant mortality rates remain higher for Maori and Pacific infants
compared with European/Other and Asian/Indian infants, however the disparity in rates has lessened over time.
The fall in rates for all ethnic groups was more marked for post-neonatal than for neonatal mortality (Figure
22).

Figure 21. Infant deaths, by type, New Zealand 1990-2012
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Distribution by cause

Between 2008 and 2012 most infant deaths and most neonatal deaths were the result of congenital anomalies,
extreme prematurity and other perinatal conditions including intrauterine or birth asphyxia. The most common
underlying cause of post-neonatal death was sudden unexpected death in infancy (SUDI) which is discussed
further on page 63 (Table 22, Table 23).

Table 22. Infant mortality, by main underlying cause of death, New Zealand 2008-2012

e, | Ml | Rl 1000 | o

New Zealand

Infant mortality
Congenital anomalies 373 75 1.17 22.8
Extreme prematurity 264 53 0.83 16.2
Intrauterine hypoxia or birth asphyxia 26 5 0.08 1.6
Other perinatal conditions 464 93 1.46 284
SUDI: SIDS 140 28 0.44 8.6
SUDI: suffocation or strangulation in bed 125 25 0.39 77
SUDI: all other types 17 0.05 1.0
Injury or poisoning 32 0.10 2.0
Other causes 192 38 0.60 11.8
Total 1,633 327 5.14 100.0

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset
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Table 23. Neonatal and post neonatal mortality by main underlying cause of death, New Zealand 2008-2012

Number: Number: annual Rate per 1,000
Cause of death 2008-2012 average e birhs Per cent
New Zealand
Neonatal mortality
Extreme prematurity 264 53 0.83 26.1
Congenital anomalies: chromosomal 39 8 0.12 39
Congenital anomalies: CNS 50 10 0.16 5.0
Congenital anomalies: CVS 60 12 0.19 5.9
Congenital anomalies: other 110 22 0.35 10.9
Intrauterine hypoxia or birth asphyxia 26 5 0.08 2.6
Other perinatal conditions 388 78 1.22 384
SUDI: SIDS 10 2 0.03 1.0
SUDI: All other types 20 4 0.06 2.0
Injury or poisoning 5 1 0.02 0.5
Other causes 38 8 0.12 3.8
Total 1,010 202 3.18 100.0
Post neonatal mortality

SUDI: SIDS 130 26 0.41 20.9
SUDI: suffocation or strangulation in bed 106 21 0.33 17.0
SUDI: All other types 16 3 0.05 2.6
Congenital anomalies: chromosomal 26 5 0.08 4.2
Congenital anomalies: CNS 7 1 0.02 1.1
Congenital anomalies: CVS 47 9 0.15 7.5
Congenital anomalies: other 34 7 0.1 5.5
Other perinatal conditions 76 15 0.24 12.2
Injury or poisoning 27 5 0.09 43
Other causes 154 31 0.48 24.7
Total 623 125 1.96 100.0
Infant mortality total 1,633 327 5.14

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset

Distribution by demographic factors

There were disparities in infant mortality rates by NZDep2013 score, ethnicity, maternal age, infant gender and
gestational age at birth. Between 2008 and 2012 there was a clear social gradient in infant mortality rates, with
significantly higher rates in areas with higher NZDep2013 scores (deciles 5-10) compared with the lowest
NZDep scores (deciles 1-2). Mortality rates were significantly higher for Maori and Pacific infants, and
significantly lower for Asian/Indian infants, compared with European/Other infants. Mortality rates for infants
born to mothers aged under 30 years and over 35 years were significantly higher than for infants born to mothers
aged 30-34 years. The highest difference was observed for mothers aged under 20 years. Mortality rates were
significantly higher for male compared with female infants. The greatest disparity was observed by gestational
age. The mortality rate for infants born before 37 weeks gestation was 18 times higher than the rate for infants
born at or after 37 weeks and this difference was statistically significant (Table 24). Similar disparities were
observed for neonatal mortality rates, although the higher rate for mothers aged 20-24 years and the lower rate
for Asian/Indian infants were not significant. The significance of disparities in post-neonatal infant mortality
rates by NZDep2013 score, ethnicity, infant gender and gestational age at birth were the same as for overall
infant mortality. Post-neonatal mortality rates for infants born to mothers aged under 30 years were significantly
higher than for infants born to mothers aged 30-34 years but were not significantly different for mothers aged

over 35 years (Table 25).
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Table 24. Infant mortality, by demorgraphic factor, New Zealand 2008-2012

Rate per Rate per

Variable 1,000 live Rate ratio 95% Cl Variable 1,000 live Rate ratio 95% Cl
births births
Infant mortality
NZDep2013 Index of deprivation quintile Prioritised ethnicity

Deciles 1-2 2.77 1.00 Maori 6.96 1.68 1.51-1.87
Deciles 3—4 335 1.21 0.96-1.52 | Pacific 6.72 1.62 1.40-1.88
Deciles 5-6 4.25 1.53 1.24-1.90 | Asian/Indian 3.04 0.73 0.60-0.89
Deciles 7-8 5.00 1.80 1.47-2.21 | European/Other 415 1.00
Deciles 9-10 793 2.86 2.37-3.45 Gender

Maternal age group Female 4.54 1.00
<20 years 10.2 2.88 2.43-3.42 | Male 5.72 1.26 1.14-1.39
20-24 years 7.06 2.00 1.73-2.32 Gestation at birth
25-29 years 4.44 1.26 1.08-1.47 | 20-36 weeks 37.94 18.08 16.3-20.0
30-34 years 3.53 1.00 37+ weeks 2.10 1.00
35+ years 4.34 1.23 1.05-1.44

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset; Rates are per 1,000 live births; Rate ratios are
unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013

Table 25. Neonatal and post neonatal mortality, by demographic factor, New Zealand 2008-2012

Rate per Rate per

Variable 1,000 live Rate ratio 95% Cl Variable 1,000 live Rate ratio 95% Cl
births births
Neonatal mortality
NZDep2013 Index of deprivation quintile Prioritised ethnicity

Deciles 1-2 1.79 1.00 Maori 3.65 1.30 1.13-1.50
Deciles 3—4 2.27 1.27 0.96-1.68 | Pacific 4.20 1.50 1.24-1.80
Deciles 5-6 2.77 1.55 1.19-2.02 | Asian/Indian 241 0.86 0.68-1.08
Deciles 7-8 3.36 1.87 1.46-2.41 | European/Other 2.81 1.00
Deciles 9-10 4.50 2.52 1.99-3.19 Gender

Maternal age group Female 2.87 1.00
<20 years 5.76 2.46 1.98-3.07 | Male 3.48 1.21 1.07-1.37
20-24 years 3.81 1.63 1.35-1.97 Gestation at birth
25-29 years 2.79 1.19 0.99-1.44 | 20-36 weeks 29.92 37.71 32.5-43.7
30-34 years 2.34 1.00 37+ weeks 0.79 1.00
35+ years 3.18 1.36 1.12-1.64

Post neonatal mortality
NZDep2013 Index of deprivation quintile Prioritised ethnicity

Deciles 1-2 0.98 1.00 Maori 3.31 248 1.13-1.50
Deciles 34 1.08 1.10 0.75-1.64 | Pacific 2.52 1.89 1.47-2.42
Deciles 5-6 1.48 1.51 1.05-2.16 | Asian/Indian 0.62 047 0.30-0.72
Deciles 7-8 1.64 1.67 1.18-2.36 | European/Other 1.34 1.00
Deciles 9-10 343 3.49 2.55-4.77 Gender

Maternal age group Female 1.67 1.00
<20 years 4.41 3.72 2.82-4.89 | Male 2.24 134 1.14-1.57
20-24 years 3.25 2.74 2.16-3.47 Gestation at birth
25-29 years 1.65 1.39 1.07-1.80 | 20-36 weeks 8.02 6.15 5.17-7.31
30-34 years 1.19 1.00 37+ weeks 1.30 1.00
35+ years 1.16 0.98 0.73-1.31

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset; Rates are per 1,000 live births; Rate ratios are
unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013
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Distribution by region

Between 2008 and 2012 infant mortality rates were significantly higher than the national rate in the Northland,
Counties Manukau, Waikato, Lakes and Whanganui DHBs and significantly lower than the national rate in the
Waitemata, Capital & Coast, Nelson Marlborough and Southern DHBs. In the remaining district health boards
there were no significant differences from the national rate. (Figure 23, Table 26).

Figure 23. Infant mortality, by district health board, New Zealand 2008-2012
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Table 26. Infant mortality, by district health board, New Zealand 2008-2012
Number: Number: Rate per 1,000 . o
DHB 2008-2012 Annual average live births Rate ratio 9% Cl
Infant mortality
Northland 86 17 7.35 1.43 1.15-1.77
Waitemata 125 25 3.16 0.61 0.51-0.74
Auckland 155 31 4.68 0.91 0.77-1.07
Counties Manukau 293 59 6.68 1.30 1.15-1.47
Waikato 179 36 6.40 1.24 1.07-1.45
Bay of Plenty 94 19 6.31 1.23 1.00-1.51
Lakes 56 11 6.91 134 1.03-1.75
Tairawhiti 23 5 5.91 1.15 0.76-1.73
Taranaki 43 9 5.41 1.05 0.78-1.42
Hawke's Bay 69 14 5.90 1.15 0.90-1.46
MidCentral 59 12 5.09 0.99 0.76-1.28
Whanganui 36 7 8.07 1.57 1.13-2.18
Hutt Valley 52 10 4.86 0.95 0.72-1.25
Capital & Coast 75 15 3.78 0.74 0.58-0.93
Wairarapa 12 2 448 0.87 0.49-1.53
Nelson Marlborough 20 4 2.40 0.47 0.30-0.73
South Canterbury 19 4 6.06 1.18 0.75-1.85
Canterbury 144 29 4.50 0.87 0.74-1.04
West Coast 10 2 4.61 0.90 0.48-1.67
Southern 72 14 3.87 0.75 0.60-0.95
New Zealand 1,633 327 5.14 1.00

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset
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Northern region distribution and trends

Comparison with New Zealand

Between 2008 and 2012 infant mortality rates were significantly higher than the national rate in Northland and
Counties Manukau DHBs, and significantly lower in Waitemata DHB. Auckland DHB’s rate was not
significantly different from the national rate. Similar patterns were observed for neonatal and post neonatal
mortality rates (Table 27).

Table 27. Infant mortality, by type, Northern DHBs vs New Zealand 2008-2012

e, | Ml | Repe 00 | et | ssn
Infant mortality
Northland 86 17 7.35 1.43 1.15-1.77
Waitemata 125 25 3.16 0.61 0.51-0.74
Auckland 155 31 4.68 0.91 0.77-1.07
Counties Manukau 293 59 6.68 130 1.15-1.47
New Zealand 1,633 327 5.14 1.00
Neonatal mortality
Northland 49 10 4.19 132 0.99-1.75
Waitemata 81 16 2.05 0.64 0.51-0.81
Auckland 101 20 3.05 0.96 0.78-1.18
Counties Manukau 181 36 4.13 130 1.11-1.52
New Zealand 1,010 202 3.18 1.00
Post neonatal mortality

Northland 37 7 3.16 1.61 1.16-2.24
Waitemata 44 9 1.11 0.57 0.42-0.77
Auckland 54 11 1.63 0.83 0.63-1.10
Counties Manukau 112 22 2.55 1.30 1.06-1.59
New Zealand 623 125 1.96 1.00

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset

Regional trends

In the Northern DHBs there was an overall fall in infant mortality rates from 1990 to 2012 (Figure 24, Figure
25). Falling rates of post neonatal mortality were observed during this period, and a fall in neonatal mortality
rate was observed in Waitemata while neonatal mortality rates were more variable for the other DHBs (Figure
26, Figure 27).
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Figure 24. Infant mortality, Northland and Counties Manukau DHBs vs New Zealand 1990-2012
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Figure 25. Infant mortality, Waitemata and Auckland DHBs vs New Zealand 1990-2012
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Figure 26. Neonatal and post neonatal mortality, Northland and Counties Manukau DHBs vs New Zealand
1990-2012
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Figure 27. Neonatal and post neonatal mortality, Waitemata and Auckland DHBs vs New Zealand 1990-2012
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Regional distribution by cause

In the Northern DHBs, congenital anomalies, extreme prematurity and other perinatal conditions were the most
frequent causes of infant mortality between 2008 and 2012 (Table 28).
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Table 28. Infant mortality by cause, Northern DHBs 2008-2012

e, | Mrbenaal || e pe 000 | percen
Infant mortality
Northland
Extreme prematurity 16 3.2 137 18.6
Congenital anomalies 14 2.8 1.20 16.3
Intrauterine hypoxia or birth asphyxia <5 s s s
Other perinatal conditions 15 3.0 1.28 17.4
SUDI: SIDS 1 22 0.94 12.8
SUDI: suffocation or strangulation in bed 11 2.2 0.94 12.8
SUDI: All other types <5 s s s
Injury or poisoning <5 s S s
Other causes 12 2.4 1.03 14.0
Northland total 86 17.2 7.35 100.0
Waitemata
Congenital anomalies 30 6.0 0.76 24.0
Extreme prematurity 16 3.2 0.40 12.8
Other perinatal conditions 44 8.8 1.11 352
SUDI: SIDS 8 1.6 0.20 6.4
SUDI: suffocation or strangulation in bed 6 1.2 0.15 4.8
SUDI: All other types <5 s S s
Injury or poisoning <5 s S s
Other causes 15 3.0 0.38 12.0
Waitemata total 125 25.0 3.16 100.0
Auckland DHB
Congenital anomalies 41 8.2 1.24 26.5
Extreme prematurity 29 5.8 0.88 18.7
Other perinatal conditions 41 8.2 1.24 26.5
SUDI: SIDS 12 24 0.36 7.7
SUDI: suffocation or strangulation in bed 9 1.8 0.27 5.8
Other causes 23 46 0.69 14.8
Auckland DHB total 155 31.0 4.68 100.0
Counties Manukau

Congenital anomalies 66 13.2 1.50 22.5
Extreme prematurity 64 12.8 1.46 21.8
Intrauterine hypoxia or birth asphyxia <5 s s s
Other perinatal conditions 84 16.8 1.92 28.7
SUDI: SIDS 24 4.8 0.55 8.2
SUDI: suffocation or strangulation in bed 13 2.6 0.30 44
SUDI: All other types 7 14 0.16 2.4
Injury or poisoning <5 s S s
Other causes 30 6.0 0.68 10.2
Counties Manukau total 293 58.6 6.68 100.0

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset; SUDI = Sudden Unexpected Death in
Infancy; SIDS = Sudden Infant Death Syndrome
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Sudden unexpected death in infancy (SUDI)

From 1996 to 2012 there was an overall significant fall in SUDI rates from 1.88 to 0.6 deaths per 1,000 live
births (Figure 28). The fall in SUDI rates from 1996-2012 was greatest for Maori infants, with lesser falls for
Pacific and European/Other ethnic groups. Asian/Indian analyses were suppressed due to small numbers. Maori
rates were consistently highest and European/Other consistently lowest, however, the gap between ethnic groups
was closing by 2012 (Figure 29).

Figure 28. Sudden Unexpected Death in Infancy (SUDI), New Zealand 1996-2012
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Numerator: National Mortality Collection; Denominator: Birth Registration Dataset; * 2012 is a single year of data

Figure 29. Sudden unexpected death in infancy (SUDI), by ethnicity, New Zealand 1996-2012
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Distribution by cause

From 1996-97 to 2012 the rate of sudden infant death syndrome (SIDS) deaths fell consistently. The diagnosis
of unspecified SUDI was used from 2000—01 for between 0.05 and 0.20 deaths per 1,000 live births. Between

2002-03 and 2008-09 there was a rise in the death rate for suffocation or strangulation in bed which has since
fallen. Death rates from inhalation of food or gastric contents have been relatively stable since 199899 with
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some year to year variation. These changes occurred in the context of falling SUDI rates overall and will have
been influenced by changes in coding.

Distribution by demographic factors

Between 2008 and 2012 SUDI was most common from 4-15 weeks of age, with the highest numbers from 4 to
15 weeks of age, followed by deaths in the first three weeks and at 16-23 weeks. Numbers reduced with
increasing age from 24-47 weeks and there were no deaths from 48-52 weeks. Suffocation or strangulation in
bed was the predominant cause of death for 0—3 week olds and remained a common diagnosis until 23 weeks,
while SIDS was the most common diagnosis for 4 to 11 weeks and again after 24 weeks of age. Inhalation of
food or gastric contents was not noted as an underlying cause of death after age 11 weeks (Figure 30).

There were disparities in SUDI rates by NZDep2013 index of deprivation score, ethnicity, gender, gestational
age at birth and maternal age between 2008 and 2012. In areas with the highest NZDep2013 scores (deciles 7—
10) SUDI rates were significantly higher compared with areas with lower scores (deciles 1-6) where there was
no significant difference between deciles. Maori and Pacific SUDI rates were significantly higher compared
with Asian/Indian and European/Other ethnic groups. Male rates were significantly higher than female rates.
Infants born at 20-26 weeks gestation had significantly higher SUDI rates than infants born at more than 37
weeks gestation. SUDI rates were significantly higher for infants born to mothers aged under 30 years compared
with infants born to mothers aged 30 years or older, with the increasing risk of SUDI with decreasing maternal
age (Table 29).

Figure 30. Sudden unexpected death in infancy (SUDI), by type and age in weeks, New Zealand 2008-2012
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Table 29. Sudden unexpected death in infancy (SUDI), by demographic factor, New Zealand 2008-2012

Rate per Rate per
Variable 1,000 live Rate ratio 95% Cl Variable 1,000 live Rate ratio 95% Cl
births births
Sudden unexpected death in infancy (SUDI)
NZDep2013 Index of deprivation quintile Prioritised ethnicity

Deciles 1-2 0.31 1.00 Maori 2.14 413 3.18-5.35
Deciles 3—4 0.49 1.61 0.84-3.10 | Pacific 0.84 1.62 1.06-2.46
Deciles 5-6 0.57 1.86 1.00-3.47 | Asian/Indian 0.33 0.63 0.34-1.15
Deciles 7-8 1.1 3.63 2.05-6.41 | European/Other 0.52 1.00
Deciles 9-10 1.84 6.04 3.50-10.4 Gender

Maternal age group Female 0.79 1.00
<20 years 2.75 7.36 4.82-11.2 | Male 1.21 1.54 1.23-1.93
20-24 years 1.73 4.63 3.12-6.86 Gestation at birth
25-29 years 0.71 1.90 1.24-2.93 | 20-36 weeks 2.24 3.17 2.35-4.29
30-34 years 0.37 1.00 37+ weeks 0.70 1.00
35+ years 0.35 0.93 0.55-1.56

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset; Rates are per 1,000 live births, Rate ratios are
unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013

Distribution by region

Between 2008 and 2012 SUDI rates were significantly higher than the national rate in the Northland, Lakes,
Tairawhiti, Hawke's Bay, Whanganui and Hutt VValley DHBs and significantly lower in the Waitemata DHB. In
remaining district health boards there was no significant difference from the national rate. (Figure 31, Table
30).

Figure 31. Sudden unexpected death in infancy (SUDI), by district health board, New Zealand 2008-2012
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Table 30. Sudden unexpected death in infancy (SUDI), by district health board, New Zealand 2008-2012

e, | Mmberamal | Sepe 100 | oo | s
Sudden unexpected death in infancy

Northland 26 5 2.22 2.20 1.48-3.29
Waitemata 17 3 0.43 043 0.26-0.69
Auckland 28 6 0.85 0.84 0.57-1.23
Counties Manukau 47 9 1.07 1.06 0.78-1.44
Waikato 25 5 0.89 0.89 0.59-1.33
Bay of Plenty 17 3 1.14 1.13 0.70-1.84
Lakes 15 3 1.85 1.84 1.09-3.08
Tairawhiti 8 2 2.06 2.04 1.01-4.11
Taranaki 9 2 1.13 1.12 0.58-2.18
Hawke's Bay 19 4 1.62 1.61 1.01-2.56
MidCentral 14 3 1.21 1.20 0.70-2.05
Whanganui 11 2 2.47 2.45 1.34-4.46
Hutt Valley 20 4 1.87 1.86 1.18-2.91
Capital & Coast 15 3 0.76 0.75 0.45-1.26
Wairarapa 5 1 1.86 1.85 0.77-4.47
Nelson Marlborough <5 s s S s
South Canterbury <5 s s s S
Canterbury 24 5 0.75 0.74 0.49-1.13
West Coast <5 s s s s
Southern 11 2 0.59 0.59 0.32-1.07
New Zealand 320 64 1.01 1.00

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset

Northern region distribution and trends

Comparison with New Zealand

Between 2008 and 2012 SUDI rates were significantly higher than the national rate in Northland, and
significantly lower in Waitemata while rates in Auckland DHB and Counties Manukau were not significantly
different from the national rate (Table 31).

Table 31. Sudden unexpected death in infancy, Northern DHBs vs New Zealand 2008-2012

oy || Mol | TP | oo | sswc
Sudden unexpected death in infancy
Northland 26 5 2.22 2.20 1.48-3.29
Waitemata 17 3 0.43 0.43 0.26-0.69
Auckland 28 6 0.85 0.84 0.57-1.23
Counties Manukau 47 9 1.07 1.06 0.78-1.44
New Zealand 320 64 1.01 1.00

Numerator: National Mortality Collection; Denominator: Birth Registration Dataset

Regional trends

In the Northern DHBs, the rate of SUDI fell consistently from 1996-97 to 2012. Care should be applied when
interpreting these rates due to the small numbers of SUDI deaths in each DHB (Figure 32).
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Figure 32. Sudden unexpected death in infancy, Northern DHBs vs New Zealand, 1996-2012
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Evidence for good practice relevant to infant mortality and SUDI
prevention

Ministry of Health web pages

Ministry of Health. 2014. Keeping baby safe and warm in bed. http://www.health.govt.nz/your-health/healthy-
living/babies-and-toddlers/keeping-baby-safe-and-warm-bed

This web page contains advice for parents on putting their baby to sleep in a safe place to reduce the risk of suffocation during sleep. A
pamphlet containing this information can be ordered or downloaded from the webpage.

New Zealand guidelines

Ministry of Health. 2012. Observation of mother and baby in the immediate postnatal period: consensus statements
guiding practice. Wellington: Ministry of Health
http://www.health.govt.nz/system/files/documents/publications/observation-mother-baby-immediate-postnatal-period-
consensus-statements.pdf
This guidance is intended to address the prevention of sudden unexpected early neonatal death, risk factors for which include unsupervised
skin-to-skin contact, inexperienced mothers, and mothers being left unsupervised in the immediate postnatal period. The guidance was
developed by members of the New Zealand College of Midwives and the Royal Australian and New Zealand College of Obstetricians and
Gynaecologists — New Zealand Committee, with the support of the Ministry of Health. It is endorsed by the Ministry of Health and it is
expected that all practitioners supporting mothers and babies in the immediate postnatal period will use this document to guide their

practice.

International guidelines

National Institute for Health and Care Excellence. 2014. Addendum to Clinical Guideline 37, Postnatal Care. London:
National Institute for Health and Care Excellence. http://www.nice.org.uk/guidance/cg37/evidence/cg37-postnatal-care-
full-guideline-addendum?

This addendum to the NICE guideline on routine postnatal care updates the guideline section on reducing the risk of sudden infant death
syndrome (SIDS). The update was considered necessary because of the publication of new information on the association between co-
sleeping and SIDS. Unlike the original guideline which only reviewed evidence for the first 6-8 weeks after birth, this update considered
evidence relevant to the first year of life. The review on which the recommendations were based included 11 individual studies and two
individual patient data meta-analysis studies. All of the studies were observational (case control) rather than experimental therefore
observed relationships between co-sleeping and SIDS could not definitively confirm that co-sleeping is a risk factor for SIDS. In summary,
the new recommendations made are:

1. Recognise that co-sleeping can be intentional or unintentional. Discuss this with parents and carers and inform them that there is an
association between co-sleeping (parents or carers sleeping on a bed or sofa or chair with an infant) and SIDS.

2. Inform parents and carers that the association between co-sleeping (sleeping on a bed or sofa or chair with an infant) and SIDS is likely
to be greater when they, or their partner, smoke.

3. Inform parents and carers that the association between co-sleeping (sleeping on a bed or sofa or chair with an infant) and SIDS may be
greater with: parental or carer recent alcohol consumption, or parental or carer drug use, or low birthweight or premature infants.

Task Force on Sudden Infant Death Syndrome. 2011. SIDS and Other Sleep-Related Infant Deaths: Expansion of SIDS
and Other Sleep-Related Infant Deaths. Pediatrics, 128(5), 1030-39.
http://pediatrics.aappublications.org/content/128/5/1030
This policy statement from the American Academy of Pediatrics is an expansion of previous AAP recommendations. It was reaffirmed in
October 2014. The new recommendations not only focus on SIDS prevention but also on safe sleep environments that can reduce the risk
of all sleep-related infant deaths including suffocation, asphyxia and entrapment. The recommendations described in this publication
include placing the baby in a supine position to sleep, using a firm sleeping surface, breastfeeding, sharing a room (but not a bed), routine
immunisations, considering the use of a pacifier, and avoiding soft bedding, overheating and exposure to tobacco smoke, alcohol and illicit

drugs. The evidence base for these recommendations is published as:

Task Force on Sudden Infant Death Syndrome. 2011. Technical Report: SIDS and Other Sleep-Related Infant Deaths:
Expansion of Recommendations for a Safe Infant Sleeping Environment. Pediatrics, 128(5), e1341-e67.

Evidence-based medicine reviews

Horne RSC, Hauck FR, Moon RY, et al. 2014. Dummy (pacifier) use and sudden infant death syndrome: Potential
advantages and disadvantages. Journal of Paediatrics and Child Health 50(3) 170-74. http://dx.doi.org/10.1111/jpc.12402

There has been some controversy over whether parents should be advised that the use of a pacifier (dummy) may reduce the risk of sudden
infant death syndrome (SIDS). Several systematic reviews have shown a strong association between the lack of pacifier use in the final sleep
and SIDS, but it is uncertain by what mechanism pacifier use is protective and whether pacifier use is a marker for some other factor that
influences SIDS risk. This article describes the evidence, discussion and conclusions from the Epidemiology and Physiology Working Groups
of the International Society for the Study and Prevention of Perinatal and Infant Death (ISPID) on this issue. It discusses potential
disadvantages of dummy use and states that, while the current evidence regarding the effect of dummy use on breastfeeding duration and
frequency has some methodological limitations, it reinforces the importance of introducing a dummy to breastfed infants only after
breastfeeding has become well established, generally after 3—4 weeks. It also states that the evidence suggests that there is an association
between otitis media and dummy use, although this has largely been observed in later infancy rather than in early infancy when most SIDS
deaths occur. The ISPID found itself unable to provide a definitive recommendation regarding the use of dummies (pacifiers) for reducing
SIDS risk, but members were agreed that parents of newborns should be educated about the evidence and potential benefits and risks to
using dummies, so that they can make informed choices regarding their own infants.
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http://pediatrics.aappublications.org/content/128/5/1030
http://dx.doi.org/10.1111/jpc.12402

Ball HL, Volpe LE. 2013. Sudden Infant Death Syndrome (SIDS) risk reduction and infant sleep location — Moving the
discussion forward. Social Science & Medicine 79(0) 84-91.

The authors of this paper argue that SIDS reduction campaigns have assumed that parents who are appropriately instructed will choose to
place their baby to sleep in an approved location such as a crib, but that public health practitioners have failed to recognise the importance
of infant sleep location to ethnic and sub-cultural identity and therefore their messages advising parents not to bed share with their baby
have been rejected by target populations. They argue that more detailed research about bed sharing is needed so that more sophisticated
and focussed infant sleep safety measures that are culturally embedded can be developed.

Strehle E-M, Gray WK, Gopisetti S, et al. 2012. Can home monitoring reduce mortality in infants at increased risk of
sudden infant death syndrome? A systematic review. Acta Paediatrica 101(1) 8-13. http://dx.doi.org/10.1111/j.1651-
2227.2011.02464 x

This systematic review aimed to evaluate the effectiveness of home monitoring devices for the prevention of sudden infant death syndrome
(SIDS). The review authors identified 11 relevant studies meeting their inclusion criteria: 10 cohort studies and one RCT. The RCT was a small
study (100 infants in total) designed to assess the feasibility of a larger scale RCT. Across all 11 studies, 2210 infants were monitored for a
total of 12,160 months, fiving a mean monitoring time of 5.5 months. During monitoring there were 11 deaths described as SIDS deaths, a
rate of 5.9 per 1,000 (95% Cl 1.4 to 11.0). Several studies reported deaths in infants who were not monitored or for whom monitoring had
ceased. The review authors concluded that there is no high level evidence that home monitoring may be useful for preventing SIDS and
that the wide variety of monitoring devices used makes comparisons between studies difficult. They noted that a methodologically rigorous
controlled study to provide a more definitive evaluation of home monitoring may not be possible due to ethical concerns.

Mitchell EA, Freemantle J, Young J, et al. 2012. Scientific consensus forum to review the evidence underpinning the
recommendations of the Australian SIDS and Kids Safe Sleeping Health Promotion Programme--October 2010.
Journal of Paediatrics & Child Health 48(8) 626-33. http://onlinelibrary.wiley.com/doi/10.1111/j.1440-
1754.2011.02215.x/abstract

This paper is a summary from a 1-day scientific consensus forum that reviewed the evidence underpinning the Australian SIDS and Safe
Sleeping Health Promotion Programme. The Consensus forum recommended that future “Reducing the Risk” campaigns should focus on
back to sleep, face uncovered, avoidance of cigarette smoking both before and after birth, safe sleeping environment (avoiding letting
babies sleep on sofas, in strollers etc.), and sleeping baby in own cot in parents’ room.

Hauck FR, Thompson JMD, Tanabe KO, et al. 2011. Breastfeeding and Reduced Risk of Sudden Infant Death
Syndrome: A Meta-analysis. Pediatrics 128(1) 103-10. http://pediatrics.aappublications.org/content/128/1/103.abstract

The authors of this review identified 24 original case-control studies that provided data on the relationship between breastfeeding and
SIDS risk. Eighteen studies met the review's quality criteria and contribute data to the meta-analyses. The number of cases in each study
ranged from 23 to 591. For infants who received any amount of breast milk for any duration, the univariable summary odds ratio (SOR) was
0.40 (95% Cl 0.35-0.44), and the multivariable SOR was 0.55 (95% Cl 0.44-0.69). For any breastfeeding at two months of age or older, the
univariable SOR was 0.38 (95% Cl 0.27-0.54). The univariable SOR for exclusive breastfeeding of any duration was 0.27 (95% Cl 0.24-0.31).
The review authors concluded that breastfeeding is protective against SIDS, more so when breastfeeding is exclusive. They stated that
breastfeeding recommendations should be included with other SIDS prevention messages, both to reduce the risk of SIDS and also for the
many other child and maternal health benefits breastfeeding provides.

Other relevant publications

Horne RSC, Hauck FR, Moon RY. 2015. Sudden infant death syndrome and advice for safe sleeping. BMJ 350: h1989
http://www.bmj.com/content/350/bmj.h1989

This recent clinical review aims to provide healthcare professionals with the most up to date information for parents and caregivers about
SIDS and infant safety while sleeping. It discusses the major risk factors for SIDS: prone sleeping position, smoking in pregnancy, being
born preterm and using bedding which may cover the baby's head. It states that breastfeeding, sharing a room with parents and use of a
dummy (pacifier) are protective. There is a detailed discussion of the risk associated with bed sharing and it is noted that although earlier
studies found a risk associated with bed sharing only if the mother smoked, more recent studies have found an increased risk for infants
<3 months even if neither parent is a smoker. While apnoea monitors are popular with parents who have lost a previous baby to SIDS,
there is a lack of evidence for their efficacy.

Fleming P J, Blair P S, Pease A. 2015. Sudden unexpected death in infancy: aetiology, pathophysiology, epidemiology
and prevention in 2015. Archives of Disease in Childhood. Published online first February 19, 2015. DOI:
10.1136/archdischild-2014-306424 http://adc.bmj.com/content/early/2015/02/19/archdischild-2014-306424 full.pdf+html

This paper notes that changes in the way sudden infant deaths are classified by pathologists and coroners, and a reluctance to use the term
‘sudden infant death syndrome’ have made it difficult to assess and compare national and international data on incidence. It reviews current
understanding of the epidemiology and aetiology of SUDI, and current hypotheses regarding the pathophysiology of the processes which
may lead to death. It also reviews interventions to reduce SUDI, and their variable effectiveness, before discussing new approaches that
may offer the possibility of prevention in the future.

Hutchison LB, Thompson JMD, Mitchell EA. 2015. Infant care practices related to sudden unexpected death in infancy:
a 2013 survey. NZMJ, Volume 128, Number 1408

This paper reports on a postal survey of women recently delivered at National Women's Health which aimed to evaluate mothers’ knowledge
of, and practices related to, risk factors for sudden unexpected death in infancy (SUDI) and to compare results with a similar survey
conducted in 2005. Compared to the earlier survey, significantly more mothers in the 2013 survey cited advice to avoid bed sharing, keep
the face clear, use a firm sleep surface, avoid soft bedding, and sleep in the same room as the parent. There was a marked increase in
reported sources of this information. Significantly more mothers than previously reported that their babies were usually placed to sleep on
their backs, and that their baby slept in their own bed in the parents’ room. Fewer reported bed sharing and smoking in pregnancy.
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Abel S, Stockdale-Frost, Rolls R, Tipene-Leach D 2015. The wahakura: a qualitative study of the flax bassinet as a
sleep location for New Zealand Maori infants. NZMJ, Volume 128 Number 1413

This paper reports on a qualitative study in which 12 Maori mothers in the Hawke's Bay and Tairawhiti were interviewed about their
impressions and experience of the wahakura (a hand woven flax basket which allows a baby to sleep in their own space in the parents’ bed).
The study also interviewed 10 key informants from the same region who were selected because of their knowledge and expertise about
various aspects of wahakura production or use. The mothers were participants in the Kahungunu Infant Safe Sleep (KISS) study, a three-
year RCT using a standard bassinette as a control which is currently underway. The mothers appreciated the practical advantages of the
wahakura, especially its portability and convenience, and its cultural and spiritual values. The health professional key informants reported
that the wahakura facilitated engaging with Maori women to impart safe sleep messages.

Child and Youth Mortality Review Committee, Te R6pu Arotake Auau Mate o te Hunga Tamariki, Taiohi. 2013. Special
Report: Unintentional suffocation, foreign body inhalation and strangulation. Wellington.
http://www.hgsc.govt.nz/assets/CYMRC/Publications/CMYRC-special-report-March-2013.pdf

This report points out that suffocation in the place of sleep is increasingly being recognised as an important cause of SUDI and that some
of these deaths occur when there has been a break from normal sleep routine, for example because of a social gathering or being away
from home. In 2002-2009 48 infants under the age of 12 months died from suffocation in the place of sleep. Of the 50 children of all ages
who died from suffocation in the place of sleep, 30 (60%) died due to overlaying by a parent or sibling, and 20 (30%) due to wedging (e.g.
becoming trapped between a sleeping surface and bedding, or between cushions and the couch). The report includes issues identified and
recommendations made by guest authors, by local Mortality Review Groups and by the CYMRC, and also national policy and practice
recommendations, best practice for DHBs, PHOs and NGOs, and best practice in community messaging.

Abel S, Tipene-Leach D. 2013. SUDI prevention: a review of Maori safe sleep innovations for infants. New Zealand
Medical Journal 126(1379) 86-94. https://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2013/vol-126-
no-1379/view-abel

Maori have disproportionately high rates of SUDI and of smoking in pregnancy. Maori health workers have found it difficult to reduce
smoking in pregnancy among Maori women so attention has been focussed on how to improve the safety of infant sleeping situations
without necessarily banning bed sharing which is both a culturally valued behaviour and a practice that is common in resource-poor homes.
This paper describes the wahakura project which involved the distribution of 85 wahakura to vulnerable Maori mothers through a Maori
midwifery service in the Gisborne area. A wahakura is a woven flax bassinet-like basket which can be placed in the parents’ bed for the baby
to sleep in (at the head of the bed). A second project was later initiated in the Hawke's Bay. The high degree of weaving skill and the time
required to make wahakura led to a search for a cheaper alternative. The pepi-pod is based on a plastic box and has been found to be
acceptable to parents. It is the subject of randomised controlled trial comparing outcomes from an enhanced safe sleep education
programme that uses pépi-pods with those from a standard safe sleep education programme.

Cowan S, Pease A, Bennett S. 2013. Usage and impact of an online education tool for preventing sudden unexpected
death in infancy. Journal of Paediatrics & Child Health 49(3) 228-32.

This paper reports on the evaluation of an online educational tool for mainstream health professionals, and the wider community, intended
to equip them with the knowledge, attitudes and actions needed for providing developmentally appropriate sleeping conditions for babies
in New Zealand. The 24 slide presentation, with voiceover, cost $3000 to develop. There were 3286 completed online sessions between 18
November 2009 and 31 December 2011. Users had diverse locations, ethnicities and roles. On completing the course, 69% gave a high
rating to their “increased confidence” to discuss infant sleep safety with others. The study authors stated that the online tool achieved its
aims of high usage and broad participation and had a cost-effective impact on increasing people’s confidence to discuss infant sleep safety
with others.

Mitchell EA, Blair PS. 2012. SIDS prevention: 3000 lives saved but we can do better. New Zealand Medical Journal
125(1359) 50-7. https://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2012/vol-125-no-1359/view-
mitchell

This viewpoint article outlines the history of SIDS research and the success of subsequent SIDS prevention efforts involving the promotion
of supine (on the back) sleeping in dramatically reducing rates of SIDS, both in New Zealand and elsewhere. It notes that there is
considerable ongoing effort by the Ministry of Health, and many other organisations, to discourage maternal smoking and promote
breastfeeding, to reduce SIDS risk. It highlights the fact that bed sharing is a significant risk factor, and that many parents are unaware of
this. It lists the ISPID recommendations for reducing the risk of Sudden Infant Death Syndrome.

International Society for the Study and Prevention of Perinatal and Infant Death (ISPID). 2012. To swaddle or not to
swaddle? http://www.ispid.org/swaddling.html

This brief article on the ISPID website discusses the evidence regarding swaddling (firmly wrapping a baby before putting it down to sleep)
and SIDS. It makes the following recommendations: Parents should be aware of the potential risks of swaddling their infant, particularly of
the use of heavy materials for swaddling; Infants must NEVER be placed prone (on their stomach) when swaddled; Current research suggests
that it is safest to swaddle infants from birth and not to change infant care practices by beginning to swaddle their infant at 3 months of
age when SIDS risk is greatest; Secondary caregivers should be made aware of their infant's usual sleeping environment and practices.

Tipene-Leach D, Hutchison L, Tangiora A, et al. 2010. SIDS-related knowledge and infant care practices among Maori
mothers. New Zealand Medical Journal 123(1326) 88-96. https://www.nzma.org.nz/journal/read-the-journal/all-
issues/2010-2019/2010/vol-123-no-1326/article-tipene-leach

This paper reports on a survey of Maori mothers who had given Counties Manukau DHB area from 21 July to 31 December 2008. There
were 299 mothers who participated, out of 734 who were eligible. Mothers were asked to list all the factors they thought might help reduce
the risk of SIDS, and from where and from whom they had received their information. They were also asked about current practices of
maternal smoking, breastfeeding and both ‘last night’ and ‘usual practice’ infant sleep position and bed sharing, room sharing, pacifier use,
plastic mattress wrapping, head shape concerns and positioning devices, and their reasons for using these practices (or not). The survey
indicated that there was a high prevalence of Maori infant co-sleeping where there had been smoking in pregnancy (21%), which is an
extremely high-risk practice, and that 13% of infants habitually slept prone and 36% with soft objects present in their sleeping environment.
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The authors concluded that their research had highlighted important information regarding the current state of Maori mothers’ knowledge
and usage of child care practices and they stated that the challenge now is to develop appropriate health promotion tools for use in this
community that might improve knowledge and so change behaviour, especially in regard to smoking cessation, safe sleeping environments,
safe sleeping position and duration of breastfeeding.

New Zealand College of Midwives. 2010. Consensus Statement: Safe sleeping for Baby. Christchurch: New Zealand
College of Midwives. http://www.midwife.org.nz/pdf/resources/20%20Safe%20Sleeping%20for%20Baby.pdf

This consensus statement sets out the recommendations on safe sleeping for babies that midwives should inform mothers/families/whanau
about.

McManus V, Abel S, McCreanor T, et al. 2010. Narratives of deprivation: Women's life stories around Maori sudden
infant death syndrome. Social Science & Medicine, 71(3), 643-9.

This paper reports on life story interviews conducted between 2002 and 2004 with nineteen Maori mothers whose infants died of SIDS.
These mothers' stories have common themes of alienation, marginalisation and exclusion and lives lived with serious deprivation within an
affluent society. The authors state that is unhelpful to view some risk factors as non-modifiable and argue that new approaches that build
on the WHO Social determinants of health framework are needed to stem the tide of deaths of Maori babies from SIDS.

Child and Youth Mortality Review Committee, Te Ropu Arotake Auau Mate o te Hunga Tamariki, Taiohi. 2009. Fifth
Report to the Minister of Health: Reporting mortality 2002-2008. Wellington: Child and Youth Mortality Review
Committee. http://www.hgsc.govt.nz/assets/CYMRC/Publications/cymrc-5th-report-chp1-sudi.pdf

Chapter one of this report provides quantitative data on mortality from SUDI during 2002-2008, and qualitative information obtained from
local mortality review. It also contains recommendations from the CYMRC on reducing the incidence of SUDI in New Zealand.

A full page quick reference guide on SUDI prevention, from the CYMRC, can be found here:
http://www.hgsc.govt.nz/assets/CYMRC/Publications/Protecting-Infants-from-SUDI.pdf

Websites

Child and Youth Mortality Review Committee. SUDI. http://www.hgsc.govt.nz/our-programmes/mrc/cymrc/publications-
and-resources/sudi/

This web page, by the Child and Youth Mortality Review Committee, has a range of resources and links related to SUDI.

Safe sleep videos from the Northland DHB http://www.hgsc.govt.nz/our-programmes/mrc/cymrc/publications-and-
resources/publication/1907/

In conjunction with the regional Child Health Network and Whakawhetu, the Northland DHB produced four television commercials to
promote SUDI prevention. The videos were launched for Safe Sleep Day in December 2013. The four videos, entitled: PLACE baby in his or
her own baby bed; ELIMINATE smoking in pregnancy, in the whanau and the home; POSITION baby on his or her back to sleep; and
ENCOURGE and support mum, so baby is breastfed, can be viewed on YouTube by following the links on the webpage.

Whakawhetu: National SUDI Prevention for Maori http://www.whakawhetu.co.nz/
Whakawhett National SUDI Prevention for Maori is a national kaupapa Maori programme dedicated to reducing the rate of SUDI (Sudden
Unexpected Death in Infancy) for Maori. They provide policy advice, disseminate evidence-based information, resources, training and
education to the health sector and Maori communities, facilitate an annual Safe Sleep Day in December of every year, work with
communities to develop local solution, and work with DHBs to support their work to reduce SUDI.

TAHA Well Pacific Mother and Infant Service (www.taha.co.nz)

The Pacific Health Programme, in the Department of Maori and Pacific Health at the University of Auckland, has developed a SUDI
prevention programme for Pacific families in Auckland.

Change for Our Children (www.changeforourchildren.co.nz)

Change for our Children is on a mission to build a strong culture of respect for children that is visible in our country’s systems and services,
conversations and communities, hearts and homes. This site contains, among other useful resources, information on the pepi-pod project
which provides a means of enabling babies to be close to a parent but have their own safe sleeping space, and some useful publications
both from the organisation and elsewhere. There is a link to The Pepi Shop which is an initiative allowing parents to buy their own Pepi-
Pod® sleep space online via Trademe.

Issues in infancy: Infant mortality and SUDI
71



http://www.midwife.org.nz/pdf/resources/20%20Safe%20Sleeping%20for%20Baby.pdf
http://www.hqsc.govt.nz/assets/CYMRC/Publications/cymrc-5th-report-chp1-sudi.pdf
http://www.hqsc.govt.nz/assets/CYMRC/Publications/Protecting-Infants-from-SUDI.pdf
http://www.hqsc.govt.nz/our-programmes/mrc/cymrc/publications-and-resources/sudi/
http://www.hqsc.govt.nz/our-programmes/mrc/cymrc/publications-and-resources/sudi/
http://www.hqsc.govt.nz/our-programmes/mrc/cymrc/publications-and-resources/publication/1907/
http://www.hqsc.govt.nz/our-programmes/mrc/cymrc/publications-and-resources/publication/1907/
http://Whakawhetu:%20National%20SUDI%20Prevention%20for%20Māori
http://www.whakawhetu.co.nz/
http://www.taha.co.nz/
http://www.taha.co.nz/
http://www.changeforourchildren.co.nz/
http://www.changeforourchildren.co.nz/




ISSUES

ALL
AGES

)
-
) . ﬁp-ﬂ
. l\\\
- - -
" il




Issues for all ages
74



CAUSES OF DEATH AND HOSPITALISATION

Introduction

This section provides a brief review of the causes of death and hospitalisation for New Zealand children and
young people for the last five years thereby giving the context for the subsequent sections of this report where
the descriptions are of specific conditions. Infant mortality has been considered in the previous section and is
not repeated here. The following sections use the National Mortality Collection and the National Minimum
Dataset to describe the most common causes of death for children aged 1-14 years and young people aged 15—
24 years, and for hospitalisation of children aged 0-14 years and young people aged 15-24 years.

Data source and methods
Indicators

Causes of deaths in 1-24 year olds
Causes of hospitalisations in 0-24 year olds
Data sources

Numerator:
Deaths: National Mortality Collection
Hospitalisations: ~ National Minimum Dataset
Denominator: Statistics NZ Estimated Resident Population (with linear extrapolation being used to calculate
denominators between Census years)
Definition
Numerator:
Deaths: Deaths in 1-24 year olds by the main underlying cause of death (deaths per 100,000 population)

Hospitalisations: Hospitalisations for 0-24 year olds by primary diagnosis (acute and arranged admissions; excluding
neonates) or primary procedure (waiting list admissions; hospitalisations per 1,000 population).
Refer to Appendix 6 for the codes included.
Denominator: 1-14 DHB age range was calculated using Estimated Resident Population extrapolations for 0-14 range
and subtracting the number of live births in that period.
Notes on interpretation

Note 1: Because hospitalisations during the neonatal period are likely to be heavily influenced by perinatal factors and/or result
from preterm infants transitioning through different levels of neonatal care (e.g. from neonatal intensive care, to Level 1-3
special care baby units), neonatal hospitalisations have been excluded from this analysis. Similarly, infant mortality is also likely
to be heavily influenced by perinatal factors, and thus this section is restricted to an analysis of mortality aged 1-24 years (see
Infant mortality and sudden unexpected death in infancy section beginning on page 53 for a review of the causes of mortality
in those aged less than one year).

Note 2: An acute admission is an unplanned hospitalisation occurring on the day of presentation, while an arranged admission
(sometimes referred to as semi-acute) is a non-acute hospitalisation with an admission date less than seven days after the date
the decision was made that the hospitalisation was necessary. A waiting list admission is a planned hospitalisation, where the
admission date is seven or more days after the date the decision was made that the hospitalisation was necessary.

Note 3: In order to maintain consistency with the injury section, all injury hospitalisations with an Emergency Medicine Specialty
Code on discharge have been excluded (see Appendix 3 for rationale).

Note 4: Appendix 3 outlines the limitations of the data utilised from the National Minimum Dataset. The reader is advised to
review this information before interpreting any trends.

National distribution

Causes of death

Between 2008 and 2012 there were 718 deaths of children aged 1-14 years, an average of 144 deaths per year.
The most common underlying causes of death were cancers (neoplasms), congenital anomalies, transport-related
injuries, and other injuries including self-harm (Table 32). From 2008-2012 there were 1,965 deaths of young
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people aged 15-24 years, an average of 393 deaths per year. Suicide (intentional self-harm) was the most

common cause of death in this age group followed by transport-related injury (Table 33).

Table 32. Deaths in 1-14 year olds, by main underlying cause, New Zealand 2008-2012

Main underlying cause of death Number: Number. 158:[(()30%6;— 95% Cl per

2008-2012 | annual average 14 year olds cent

New Zealand

1-14 year olds
Unintentional injury 227 45 543 4.77-6.18 31.6
Neoplasm 112 22 2.68 2.23-3.22 15.6
Congenital anomalies 65 13 1.55 1.22-1.98 9.1
Suicide 39 8 0.93 0.68-1.27 5.4
Metabolic disorders 25 5 0.60 0.40-0.88 35
Assault 24 5 0.57 0.39-0.85 33
Pneumonia 18 4 0.43 0.27-0.68 2.5
Meningococcal disease 13 3 0.31 0.18-0.53 18
SUDI: SIDS & unspecified 12 2 0.29 0.16-0.50 1.7
Other medical 173 35 4.14 3.56-4.80 24.1
Undetermined intent 5 1 0.12 0.05-0.28 0.7
Other causes 5 1 0.12 0.05-0.28 0.7
New Zealand total 718 144 17.17 | 15.96-18.47 | 100.0

Numerator: National Mortality Collection; Denominator: Statistics NZ Estimated Resident Population; Excludes infants (age less

than one year)

Table 33. Deaths in 15-24 year olds, by main underlying cause, New Zealand 2008-2012

Number- Number: Rate per Per
Main underlying cause of death annual 100,000 15— 95% Cl
2008-2012 average 24 year olds cent
New Zealand
15-24 year olds
Unintentional injury 773 155 25.03 | 23.32-26.86 393
Suicide 625 125 20.24 18.71-21.89 31.8
Neoplasm 141 28 4.57 3.87-5.38 7.2
Assault 54 11 1.75 1.34-2.28 2.7
Congenital anomalies 48 10 1.55 1.17-2.06 24
Metabolic disorders 22 4 0.71 0.47-1.08 1.1
Other medical 266 53 8.61 7.64-9.71 13.5
Unspecified 12 2 0.39 0.22-0.68 0.6
Undetermined intent of injury 14 3 0.45 0.27-0.76 0.7
Other causes 10 2 0.32 0.18-0.60 0.5
New Zealand total 1,965 393 63.62 | 60.87-66.50 | 100.0

Numerator: National Mortality Collection; Denominator: Statistics NZ Estimated Resident Population

Causes of hospitalisation
0-14 year olds

Between 2010 and 2014 there were 380,650 acute hospitalisations of children aged 0-14 years, 60,000 arranged
admissions and 140,860 waiting list admissions. In total there were 581,510 hospitalisations of children in this

age group. The most common reasons for acute hospitalisation in this age group were injury or poisoning,

bronchiolitis, acute upper respiratory tract infections and gastroenteritis. The most common reasons for arranged
admissions were cancer or cancer treatment (neoplasm, chemotherapy or radiotherapy), injury or poisoning and

congenital anomalies. The most common procedures for waiting list admissions were gastrointestinal
procedures, grommets and tonsillectomy (Table 34).
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15-24 year olds

Between 2010 and 2014 there were 265,498 acute hospitalisations of young people aged 15-24 years, 54,140
arranged hospitalisations, 139,389 reproductive admissions and 59,390 waiting list admissions. In total there
were 518,417 hospitalisations of young people in this age group, an average of 103,683 hospitalisations per
year. The most common reasons for acute hospitalisation in this age group were injury or poisoning, pregnancy,
delivery or postnatal-related conditions, mental health, and abdominal or pelvic pain. The most common reasons
for arranged admissions were injury or poisoning, cancer or cancer treatment (neoplasm, chemotherapy or
radiotherapy), mental health and dialysis. Most of the reproductive admissions (79.5%) were for pregnancy,
delivery or postnatal-related conditions with smaller numbers for termination of pregnancy and spontaneous or
other early pregnancy loss. The most common procedures for waiting list admissions were gastrointestinal
procedures, dental procedures and tonsillectomy (Table 35).
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Table 34. Causes of hospitalisations in 0-14 year olds, by admission type, New Zealand 2010-2014

Number: NaiTE:IE 1%353 o4 95% Cl Per cent
2010-2014 average )I/ear olds
New Zealand 0-14 year olds
Acute admissions by primary diagnosis
Injury or poisoning 46,537 9,307 10.27 10.18-10.37 12.2
Asthma and wheeze 31,260 6,252 6.90 6.83-6.98 8.2
Bronchiolitis 28,377 5,675 6.27 6.19-6.34 7.5
Acute upper respiratory tract infection 28,060 5612 6.20 6.12-6.27 74
Gastroenteritis 27,033 5,407 5.97 5.90-6.04 7.1
Viral infection NOS 20,915 4,183 4.62 4.56-4.68 5.5
Skin infections 15,375 3,075 3.39 3.34-3.45 4.0
Pneumonia 14,712 2,942 3.25 3.20-3.30 39
Abdominal or pelvic pain 10,461 2,092 2.31 2.27-2.35 2.7
Urinary tract infection 7171 1,434 1.58 1.55-1.62 1.9
Appendicitis 5,242 1,048 1.16 1.13-1.19 14
Constipation 4,378 876 0.97 0.94-1.00 1.2
Other diagnoses 141,129 28,226 31.16 31.00-31.32 371
Total 380,650 76,130 84.04 83.79-84.30 100.0
Arranged admissions by primary diagnosis
Neoplasm, chemotherapy, or radiotherapy 13,371 2,674 2.95 2.90-3.00 223
Injury or poisoning 4,767 953 1.05 1.02-1.08 79
Congenital anomalies 3,109 622 0.69 0.66-0.71 5.2
Metabolic disorders 1,362 272 0.30 0.29-0.32 2.3
Perinatal-related conditions 1117 223 0.25 0.23-0.26 1.9
Haemolytic anaemias 853 171 0.19 0.18-0.20 14
Constipation 828 166 0.18 0.17-0.20 14
Mental health 771 154 0.17 0.16-0.18 13
Dialysis 701 140 0.15 0.14-0.17 1.2
Removal of internal fixation device 700 140 0.15 0.14-0.17 1.2
Dental conditions 700 140 0.15 0.14-0.17 1.2
Other diagnoses 31,721 6,344 7.00 6.93-7.08 52.9
Total 60,000 12,000 13.25 13.14-13.35 100.0
Wiaiting list admissions by primary procedure

Dental procedures 36,014 7,203 7.95 7.87-8.03 24.0
Grommets 22,743 4,549 5.02 4.96-5.09 15.1
Tonsillectomy + adenoidectomy 15,653 3,131 3.46 3.40-3.51 104
Musculoskeletal procedures 13,448 2,690 2.97 2.92-3.02 9.0
Gastrointestinal procedures 7,381 1,476 1.63 1.59-1.67 49
Procedures on skin or subcutaneous tissue 4,767 953 1.05 1.02-1.08 32
Inguinal hernia repair 3,300 660 0.73 0.70-0.75 2.2
Adenoidectomy without tonsillectomy 2,999 600 0.66 0.64-0.69 2.0
Other procedures 37,072 7414 8.19 8.10-8.27 24.7
No procedure listed 6,751 1,350 1.49 1.46-1.53 45
Total 150,128 30,026 33.15 32.98-33.31 100.0
New Zealand total 590,778 118,156 130.44 | 130.13-130.75

Numerator: National Minimum Dataset; Denominator: Statistics NZ Estimated Resident Population; NOS = not otherwise
specified
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Table 35. Causes of hospitalisations in 15-24 year olds, by primary diagnosis, New Zealand 2010-2014

Number: AU 1?8:): ﬁeSr— Per
2010-2014 | MYy ear 95%cl cent
average oids
New Zealand 15-24 year olds
Acute admissions by primary diagnosis
Injury or poisoning 42,049 8,410 13.47 | 13.35-13.60 15.9
Mental health 21,475 4,295 6.88 6.79-6.97 8.1
Abdominal or pelvic pain 20,981 4,196 6.72 6.63-6.81 79
Skin infections 11,100 2,220 3.56 3.49-3.62 42
Gastroenteritis 8,745 1,749 2.80 2.74-2.86 33
Appendicitis 7,994 1,599 2.56 2.51-2.62 3.0
Urinary tract infection 6,932 1,386 2.22 2.17-2.27 2.6
Acute upper respiratory tract infection 5,206 1,041 1.67 1.62-1.71 2.0
Asthma and wheeze 4,071 814 1.30 1.26-1.35 1.5
Viral infection NOS 3,975 795 1.27 1.23-1.31 15
STl or pelvic inflammatory disease 3,936 787 1.26 1.22-1.30 15
Other diagnoses 127,663 25,533 40.91 | 40.69-41.13 483
Acute total 264,127 52,825 84.63 | 84.32-84.94 | 100.0
Arranged admissions by primary diagnosis
Injury or poisoning 5,575 1,115 1.79 1.74-1.83 10.3
Neoplasm, chemotherapy, or radiotherapy 3,668 734 1.18 1.14-1.21 6.8
Mental health 2,448 490 0.78 0.75-0.82 45
Dialysis 2,167 433 0.69 0.67-0.72 4.0
Immune disorders 1,552 310 0.50 0.47-0.52 2.9
Metabolic disorders 891 178 0.29 0.27-0.30 1.6
Removal of internal fixation device 833 167 0.27 0.25-0.29 1.5
Other diagnoses 37,006 7,401 11.86 | 11.74-11.98 68.4
Arranged total 54,140 10,828 17.35 | 17.20-17.49 | 100.0
Reproductive hospitalisations by primary diagnosis
Pregnancy, delivery, or postnatal-related conditions 112,923 22,585 73.60 | 73.19-74.02 78.7
Termination of pregnancy*: therapeutic, other, or unspecified 22,915 4,583 14.94 | 14.75-15.13 16.0
Spontaneous or other early pregnancy loss 7,687 1,537 5.01 4.90-5.12 54
reproductive total 143,525 28,705 93.55 | 93.09-94.01 100.0
Waiting list admissions by primary procedure

Musculoskeletal procedures 9,395 1,879 3.01 2.95-3.07 16.6
Gastrointestinal procedures 8,688 1,738 2.78 2.73-2.84 15.3
Dental procedures 4,911 982 1.57 1.53-1.62 8.7
Procedures on skin or subcutaneous tissue 4,650 930 1.49 1.45-1.53 8.2
Tonsillectomy + adenoidectomy 4,585 917 147 1.43-1.51 8.1
Other procedures 21,841 4,368 7.00 6.91-7.09 38.6
no procedure listed 2,555 511 0.82 0.79-0.85 45
Waiting list total 56,625 11,325 18.14 | 18.00-18.29 | 100.0
New Zealand total 518,417 103,683

Numerator: National Minimum Dataset; Denominator: Statistics NZ Estimated Resident Population; Injury ED cases excluded;

NOS = not otherwise specified; reproductive hospitalisations are presented as rates per 1,000 females aged 15-24 years;

* Termination of pregnancy includes therapeutic, other, or unspecified terminations performed in hospital, and may be an
underestimate; overall rate not provided due to use of gender-specific denominator for reproductive hospitalisations

Northern region distribution

Causes of death

Between 2008 and 2012 the most common underlying causes of death for 0—14 year olds in all Northern DHBs
were medical conditions, particularly cancer and congenital anomalies, drowning and transport-related injuries.
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The order of these diagnoses varied between the DHBs. For each specific cause there were fewer than five
deaths per year on average in each DHB. In Northland suicide was among the common causes of death for 1-14
year olds with an average of one death per year (Table 36). Among 15-24 year olds the most common
underlying causes of death were suicide and transport-related injuries (Table 37).

Table 36. Deaths in 1-14 year olds, by main underlying cause of death, Northern DHBs 2008-2012

Number: Number: Rate per 100,000 95% Cl Per

Main underlying cause of death 2008-2012 annual average 1-14 year olds cent

1-14 year olds

Northland
Unintentional injury 18 4 10.71 6.78-16.93 40.9
Suicide 5 1 2.98 1.27-6.97 11.4
Other causes 21 4 12.50 8.17-19.10 477
Northland total 44 9 26.18 | 19.51-35.14 | 100.0
Waitemata
Neoplasm 16 3 3.1 1.92-5.06 25.8
Unintentional injury 16 3 3.1 1.92-5.06 25.8
Congenital anomalies 7 1 1.36 0.66-2.81 1.3
Other medical 15 3 2.92 1.77-4.82 24.2
Other causes 8 2 1.56 0.79-3.07 12.9
Waitemata total 62 12 12.06 9.41-15.46 | 100.0
Auckland DHB
Neoplasm 15 3 4.02 2.43-6.63 283
Congenital anomalies 7 1 1.87 0.91-3.87 13.2
Other medical 19 4 5.09 3.26-7.95 35.8
Other causes 12 2 3.21 1.84-5.62 22.6
Auckland total 53 11 14.19 | 10.85-18.56 | 100.0
Counties Manukau
Unintentional injury 31 6 5.69 4.01-8.08 29.5
Neoplasm 11 2 2.02 1.13-3.62 10.5
Congenital anomalies 11 2 2.02 1.13-3.62 10.5
Suicide 5 1 0.92 0.39-2.15 48
Pneumonia 5 1 0.92 0.39-2.15 4.8
Other causes 42 8 7.71 5.71-10.42 40.0
Counties Manukau total 105 21 19.28 | 15.93-23.34 | 100.0

Numerator: National Mortality Collection; Denominator: Statistics NZ Estimated Resident Population
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Table 37. Deaths in 15-24 year olds, by main underlying cause of death, Northern DHBs 2008-2012

Number:
Main underlying cause of death 22(;?23::2 annual Ratezae;;:roggg 15 95% Cl cPeer:t

average

15-24 year olds
Northland
Unintentional injury 38 8 40.05 | 29.18-54.96 422
Suicide 29 6 30.56 | 21.28-43.89 322
Neoplasm 5 1 5.27 2.25-12.34 5.6
Other causes 18 4 18.97 | 12.00-29.98 20.0
Northland total 90 18 94.84 | 77.17-116.55 | 100.0
Waitemata
Unintentional injury 57 11 15.14 11.69-19.62 36.1
Suicide 53 11 14.08 | 10.77-18.42 335
Neoplasm 10 2 2.66 1.44-4.89 6.3
Assault 5 1 133 0.57-3.11 3.2
Other causes 33 7 8.77 6.24-12.31 20.9
Waitemata total 158 32 41.98 35.92-49.05 | 100.0
Auckland DHB

Suicide 52 10 1417 | 10.81-18.58 36.4
Unintentional injury 48 10 13.08 9.87-17.34 336
Neoplasm 13 3 3.54 2.07-6.06 9.1
Other medical 22 4 6.00 3.96-9.08 15.4
Other causes 8 2 2.18 1.10-4.30 5.6
Auckland total 143 29 38.98 | 33.09-45.91 | 100.0

Counties Manukau
Suicide 85 17 23.05 | 18.64-28.49 374
Unintentional injury 66 13 17.90 14.07-22.76 29.1
Neoplasm 17 3 4.61 2.88-7.38 7.5
Assault 10 2 2.71 1.47-4.99 44
Congenital anomalies 7 1 1.90 0.92-3.92 3.1
Other medical 37 7 10.03 7.28-13.83 16.3
Other causes 5 1 136 0.58-3.17 2.2
Counties Manukau total 227 45 61.55 | 54.05-70.09 | 100.0

Numerator: National Mortality Collection; Denominator: Statistics NZ Estimated Resident Population

Causes of hospitalisation

In the Northern DHBs between 2010 and 2014 the most frequent cause of acute hospitalisation for 0—14 year
olds was injury or poisoning. Other common causes were gastroenteritis, upper respiratory tract and other viral
infections, bronchiolitis and gastroenteritis although the order of these diagnoses varied between the DHBs.
Skin infections were an additional frequent cause in Counties Manukau. Cancer (neoplasms) and injury or
poisoning were the most common reasons for arranged admissions in all Northern DHBs, with the addition of
congenital anomalies in Northland and Counties Manukau and dialysis in Counties Manukau. The most frequent
waiting list admissions were for gastrointestional procedures, insertion of grommets, dental treatment and
tonsillectomy +/— adenoidectomy, although the order of these diagnoses varied between DHBs (Table 38—
Table 41).
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Table 38. Causes of hospitalisations of 0—14 year olds, by admission type, Northland 2010-2014

Number. Nalimr:l?jlr: 1Fé)aot§ 614 95% ClI Per cent
2010-2014 average )I/ear olds
Northland 0-14 year olds
Acute admissions by primary diagnosis
Injury or poisoning 2,122 424 11.70 11.21-12.20 133
Bronchiolitis 1,517 303 8.36 7.95-8.79 9.5
Asthma and wheeze 1,146 229 6.32 5.96-6.69 7.2
Gastroenteritis 910 182 5.02 4.70-5.35 5.7
Acute upper respiratory tract infection 907 181 5.00 4.69-5.34 5.7
Viral infection NOS 813 163 4.48 4.19-4.80 5.1
Other diagnoses 8,585 1,717 47.33 46.36-48.32 53.7
Acute total 16,000 3,200 88.21 86.91-89.52 100.0
Arranged admissions by primary diagnosis
Neoplasm, chemotherapy, or radiotherapy 449 90 2.48 2.26-2.71 14.7
Congenital anomalies 228 46 1.26 1.10-1.43 7.5
Injury or poisoning 219 44 1.21 1.06-1.38 72
Other diagnoses 2,156 431 11.89 11.40-12.40 70.6
Arranged total 3,052 610 16.83 16.24-17.43 100.0
Waiting list admissions by primary procedure

Dental procedures 2,143 429 11.81 11.33-12.32 329
Grommets 775 155 4.27 3.98-4.58 11.9
Tonsillectomy + adenoidectomy 709 142 3.91 3.63-4.21 10.9
Other procedures 2,649 530 14.60 14.06-15.17 40.7
No procedure listed 238 48 1.31 1.16-1.49 3.7
Waiting list total 6,514 1,303 3591 35.07-36.78 100.0
Northland total 25,566 5113 140.95 | 139.35-142.56

Numerator: National Minimum Dataset; Denominator: Statistics NZ Estimated Resident Population; excludes neonates; URTI =
upper respiratory tract infection; NOS = not otherwise specified
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Table 39. Causes of hospitalisations of 0-14 year olds, by admission type, Waitemata 2010-2014

Number. Nal:mr:l?aelr: 1%{2;3 014 95% ClI Per cent
2010-2014 average )y/ear olds
Waitemata 0-14 year olds
Acute admissions by primary diagnosis
Injury or poisoning 4,583 917 8.16 7.93-8.40 9.4
Asthma and wheeze 3,523 705 6.27 6.07-6.48 7.2
Gastroenteritis 3,498 700 6.23 6.03-6.44 7.1
Viral infection NOS 3,032 606 5.40 5.21-5.59 6.2
Bronchiolitis 2,644 529 4.71 4.53-4.89 54
Acute upper respiratory tract infection 2,526 505 4.50 4.33-4.68 5.2
Other diagnoses 29,153 5,831 51.91 51.33-52.49 59.5
Acute total 48,959 9,792 87.18 86.44-87.92 100.0
Arranged admissions by primary diagnosis
Neoplasm, chemotherapy, or radiotherapy 1,653 331 2.94 2.81-3.09 19.3
Injury or poisoning 764 153 1.36 1.27-1.46 8.9
Other diagnoses 6,134 1,227 10.92 10.65-11.20 71.7
Arranged total 8,551 1,710 15.23 14.91-15.55 100.0
Waiting list admissions by primary procedure

Grommets 3,241 648 5.77 5.58-5.97 19.1
Dental procedures 2,766 553 493 4.75-5.11 16.3
Musculoskeletal procedures 2,295 459 4.09 3.92-4.26 13.5
Tonsillectomy + adenoidectomy 1,475 295 2.63 2.50-2.76 8.7
Other procedures 6,423 1,285 11.44 11.16-11.72 37.8
No procedure listed 771 154 137 1.28-1.47 45
Waiting list total 16,971 3,394 30.22 29.77-30.67 100.0
Waitemata total 74,481 14,896 132.62 | 131.74-133.51

Numerator: National Minimum Dataset; Denominator: Statistics NZ Estimated Resident Population; excludes neonates; URTI =
upper respiratory tract infection; NOS = not otherwise specified
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Table 40. Causes of hospitalisations of 0—14 year olds, by admission type, Auckland DHB 2010-2014

Number. NaiTE:IE 1%353 614 95% ClI Per cent
2010-2014 average )I/ear olds
Auckland DHB 0-14 year olds
Acute admissions by primary diagnosis
Asthma and wheeze 4,402 880 10.67 10.36-10.99 10.79
Injury or poisoning 3,516 703 8.52 8.25-8.81 8.62
Gastroenteritis 3,218 644 7.80 7.54-8.07 7.89
Viral infection NOS 2,885 577 6.99 6.74-7.25 7.07
Bronchiolitis 2,646 529 6.41 6.18-6.66 6.49
Acute upper respiratory tract infection 2,325 465 5.64 5.41-5.87 5.70
Pneumonia 2,115 423 513 4.91-535 5.19
Other diagnoses 19,679 3,936 47.71 47.06-48.36 48.25
Acute total 40,786 8,157 98.87 97.97-99.79 100.00
Arranged admissions by primary diagnosis
Neoplasm, chemotherapy, or radiotherapy 1,316 263 3.19 3.02-3.37 23.19
Injury or poisoning 637 127 1.54 1.43-1.67 11.22
Other diagnoses 3,723 745 9.03 8.74-9.32 65.59
Arranged total 5,676 1,135 13.76 13.41-14.12 100.00
Waiting list admissions by primary procedure

Grommets 2,121 424 5.14 4.93-5.36 16.43
Dental procedures 2,048 410 4.96 4.75-5.18 15.87
Musculoskeletal procedures 1,668 334 4.04 3.85-4.24 12.92
Tonsillectomy + adenoidectomy 1,104 221 2.68 2.52-2.84 8.55
Other procedures 5324 1,065 12.91 12.57-13.26 41.25
No procedure listed 641 128 1.55 1.44-1.68 4.97
Waiting list total 12,906 2,581 31.29 30.76-31.82 100.00
Auckland DHB total 59,368 11,874 143.92 142.85-144.99

Numerator: National Minimum Dataset; Denominator: Statistics NZ Estimated Resident Population; excludes neonates; URTI =
upper respiratory tract infection; NOS = not otherwise specified

Issue for all ages: Causes of death and hospitalisation

84




Table 41. Causes of hospitalisations of 0—14 year olds, by admission type, Counties Manukau 2010-2014

Number. NaiTE:IE 1%353 614 95% CI Per cent
2010-2014 average )I/ear olds
Counties Manukau 0-14 year olds
Acute admissions by primary diagnosis
Injury or poisoning 6,464 1,293 10.89 10.63-11.15 11.77
Bronchiolitis 5,526 1,105 9.31 9.07-9.55 10.06
Asthma and wheeze 4,111 822 6.92 6.72-7.14 7.48
Gastroenteritis 3,988 798 6.72 6.51-6.93 7.26
Acute upper respiratory tract infection 3,627 725 6.11 5.91-6.31 6.60
Other diagnoses 31,218 6,244 52.58 52.01-53.15 56.83
Acute total 54,934 10,987 92.52 91.79-93.26 100.00
Arranged admissions by primary diagnosis
Neoplasm, chemotherapy, or radiotherapy 1,499 300 2.52 2.40-2.66 19.16
Injury or poisoning 1,107 221 1.86 1.76-1.98 14.15
Congenital anomalies 437 87 0.74 0.67-0.81 5.59
Dialysis 427 85 0.72 0.65-0.79 5.46
Other diagnoses 4,352 870 7.33 7.12-7.55 55.64
Arranged total 7,822 1,564 13.17 12.89-13.47 100.00
Wiaiting list admissions by primary procedure

Dental procedures 3,826 765 6.44 6.24-6.65 21.74
Grommets 2,617 523 4.41 4.24-4.58 14.87
Musculoskeletal procedures 2,164 433 3.64 3.49-3.80 12.30
Tonsillectomy + adenoidectomy 1,684 337 2.84 2.70-2.97 9.57
Other procedures 6,456 1,291 10.87 10.61-11.14 36.69
No procedure listed 849 170 143 1.34-153 4.82
Waiting list total 17,596 3,519 29.64 29.21-30.07 100.00
Counties Manukau total 80,352 16,070 13533 | 134.47-136.21

Numerator: National Minimum Dataset; Denominator: Statistics NZ Estimated Resident Population; excludes neonates; URTI =
upper respiratory tract infection; NOS = not otherwise specified

In all Northern DHBs from 2010 to 2014 the most frequent causes of acute hospitalisations in 15-24 year olds
were injury or poisoning, abdominal or pelvic pain and mental health conditions, with the addition of skin
infections in Counties Manukau. The most frequent causes of arranged hospitalisations in this age group were
dialysis and mental health conditions in Northland, and injury or poisoning in Waitemata, Auckland and
Counties Manukau DHBs. Cancer was also a frequent cause in Waitemata and Auckland DHBs. Gastrointestinal
procedures, tonsillectomy +/— adenoidectomy and dental procedures were the most frequent causes of waiting
list admissions although the order of these diagnoses varied between DHBs. All Northern DHBs had a
substantial number of reproductive hospitalisations, the majority were for pregnancy, delivery, or postnatal-
related conditions (Table 42—Table 45).

Issue for all ages: Causes of death and hospitalisation
85



Table 42. Causes of hospitalisations of 15-24 year olds, by admission type, Northland 2010-2014

Number: Number: annual Rate per 1,000 95% Cl Per
2010-2014 average 15-24 year olds cent
Northland 15-24 year olds
Acute admissions by primary diagnosis
Injury or poisoning 1,838 368 19.05 | 18.21-19.94 18.7
Abdominal or pelvic pain 720 144 7.46 6.94-8.03 7.3
Mental health 703 141 7.29 6.77-7.84 7.2
Other diagnoses 6,571 1,314 68.12 | 66.55-69.73 66.8
Acute total 9,832 1,966 101.92 1(1)83025 100.0
Arranged admissions by primary diagnosis
Dialysis 1,728 346 17.91 | 17.10-18.77 39.6
Mental health 396 79 4.11 3.72-4.53 9.1
Injury or poisoning 270 54 2.80 2.48-3.15 6.2
Other diagnoses 1,975 395 20.47 | 19.60-21.39 45.2
Arranged total 4,369 874 45.29 | 44.00-46.62 100.0
Reproductive hospitalisations by primary diagnosis
cPcr;%TSQ?S/ delivery, or postnatal-related 5,894 1179 12535 112583;3; 79.4
Zf;rer\:nj:ls:szfe z:;fdnancy*: therapeutic, 1,214 243 25.82 | 24.42-27.29 16.4
Other diagnoses 314 63 6.68 5.98-7.46 4.2
Reproductive total 7,422 1,484 157.84 115215?; 100.0
Waiting list admissions by primary procedure

Gastrointestinal procedures 378 76 3.92 3.54-4.33 19.7
Tonsillectomy + adenoidectomy 214 43 2.22 1.94-2.54 11.2
Procedures on skin or subcutaneous tissue 203 41 2.10 1.83-2.41 10.6
Other procedures 1,056 211 10.95 | 10.31-11.62 55.1
No procedure listed 65 13 0.67 0.53-0.86 34
Waiting list total 1,916 383 19.86 | 19.00-20.76 100.0
Northland total 23,539 4,708

Numerator: National Minimum Dataset; Denominator: Statistics NZ Estimated Resident Population; injury ED cases excluded;
reproductive hospitalisations are presented as rates per 1,000 females aged 15-24 years; *therapeutic abortions performed in

hospital may be an underestimate
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Table 43. Causes of hospitalisations of 15-24 year olds, by admission type, Waitemata 2010-2014

. Rate per
Number. Nalf'::tkj)aeln 1,000 15- 95% Cl Per cent
2010-2014 I 24 year
olds
Waitemata 15-24 year olds
Acute admissions by primary diagnosis
Injury or poisoning 5,015 1,003 13.08 12.73-13.44 14.3
Abdominal or pelvic pain 2,882 576 7.52 7.25-7.80 8.2
Mental health 2,748 550 717 6.91-7.44 7.8
Other diagnoses 24,463 4,893 63.81 | 63.04-64.58 69.7
Acute total 35,108 7,022 91.57 | 90.66-92.49 100.0
Arranged admissions by primary diagnosis
Injury or poisoning 550 110 143 1.32-1.56 10.5
Neoplasm, chemotherapy, or radiotherapy 352 70 0.92 0.83-1.02 6.7
Other diagnoses 4,355 871 11.36 | 11.03-11.70 82.8
Arranged total 5,257 1,051 13.71 13.35-14.08 100.0
Reproductive hospitalisations by primary diagnosis
Pregnancy, delivery, or postnatal-related conditions 10,151 2,030 5420 | 53.19-55.24 89.9
Spontaneous or other early pregnancy loss 791 158 4.22 3.94-4.53 7.0
Other diagnoses 355 71 1.90 1.71-2.10 3.1
Reproductive total 11,297 2,259 60.32 | 59.25-61.41 100.0
Waiting list admissions by primary procedure
Gastrointestinal procedures 1,111 222 2.90 2.73-3.07 20.0
Musculoskeletal procedures 847 169 2.21 2.07-2.36 15.2
Tonsillectomy + adenoidectomy 479 96 1.25 1.14-1.37 8.6
Other procedures 2,931 586 7.64 7.37-7.93 52.7
No procedure listed 196 39 0.51 0.44-0.59 35
Waiting list total 5,564 1,113 14.51 14.14-14.90 100.0
Waitemata total 57,226 11,445

Numerator: National Minimum Dataset; Denominator: Statistics NZ Estimated Resident Population; injury ED cases excluded;
reproductive hospitalisations are presented as rates are per 1,000 females aged 15-24 years; *therapeutic abortions performed

in hospital may be an underestimate
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Table 44. Causes of hospitalisations of 15-24 year olds, by admission type, Auckland DHB 2010-2014

. Rate per
Number. Naunr:lkj)aelr- 1,000 15- 95% Cl Per cent
2010-2014 average 24 year
olds
Auckland DHB 15-24 year olds
Acute admissions by primary diagnosis
Injury or poisoning 3,417 683 9.22 8.91-9.53 12.65
Abdominal or pelvic pain 2,061 412 5.56 5.33-5.80 7.63
Mental health 1,785 357 4.81 4.60-5.04 6.61
Other diagnoses 19,750 3,950 53.27 52.56-54.00 73.11
Acute total 27,013 5,403 72.86 72.03-73.71 100.00
Arranged admissions by primary diagnosis
Injury or poisoning 596 119 1.61 1.48-1.74 13.12
Neoplasm, chemotherapy, or radiotherapy 316 63 0.85 0.76-0.95 6.95
Other diagnoses 3,632 726 9.80 9.48-10.12 79.93
Arranged total 4,544 909 12.26 11.91-12.62 100.00
Reproductive hospitalisations by primary diagnosis
z;i%:‘jgz delivery, or postnatal-related 8,269 1,654 4473 | 4380-4568 | 8842
Spontaneous or other early pregnancy loss 663 133 3.59 3.32-3.87 7.09
Iigr;;r:f'gzin of pregnancy*: therapeutic, other, or 420 84 227 2 06-2.50 4.49
Reproductive total 9,352 1,870 50.59 49.60-51.60 100.00
Waiting list admissions by primary procedure

Musculoskeletal procedures 635 127 1.71 1.58-1.85 15.55
Gastrointestinal procedures 374 75 1.01 0.91-1.12 9.16
Procedures on skin or subcutaneous tissue 357 71 0.96 0.87-1.07 8.74
Other procedures 2,544 509 6.86 6.60-7.13 62.29
No procedure listed 174 35 0.47 0.40-0.54 4.26
Waiting list total 4,084 817 11.02 10.69-11.36 100.00
Auckland DHB total 44,993 8,999

Numerator: National Minimum Dataset; Denominator: Statistics NZ Estimated Resident Population; injury ED cases excluded;
reproductive hospitalisations are presented as rates are per 1,000 females aged 15-24 years; *therapeutic abortions performed

in hospital may be an underestimate
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Table 45. Causes of hospitalisations of 15-24 year olds, by admission type, Counties Manukau 2010-2014

. Rate per
Number. Naunr:lkj)aelr- 1,000 15- 95% Cl Per cent
2010-2014 — 24 year
olds
Counties Manukau 15-24 year olds
Acute admissions by primary diagnosis
Injury or poisoning 4,619 924 12.23 11.88-12.59 14.22
Abdominal or pelvic pain 2,256 451 5.97 5.73-6.22 6.94
Skin infections 1,926 385 5.10 4.88-5.33 5.93
Mental health 1,919 384 5.08 4.86-5.31 5.91
Other diagnoses 21,765 4,353 57.63 56.89-58.38 67.00
Acute total 32,485 6,497 86.01 85.12-86.91 100.00
Arranged admissions by primary diagnosis
Injury or poisoning 1,111 222 2.94 2.77-3.12 12.34
Neoplasm, chemotherapy, or radiotherapy 342 68 0.91 0.81-1.01 3.80
Immune disorders 314 63 0.83 0.74-0.93 349
Other diagnoses 7,238 1,448 19.16 18.73-19.61 80.38
Arranged total 9,005 1,801 23.84 23.36-24.33 100.00
Reproductive hospitalisations by primary diagnosis
:;i%’l‘jgz delivery, or postnatal-related 20,171 4,034 10819 | 106.79-109.61 |  93.51
Spontaneous or other early pregnancy loss 1,082 216 5.80 5.47-6.16 5.02
Iirsr:)\;r;?ftizln of pregnancy*: therapeutic, other, or 318 64 171 153-1.90 147
Reproductive total 21,571 4314 115.70 | 114.26-117.16 100.00
Waiting list admissions by primary procedure

Gastrointestinal procedures 1,107 221 2.93 2.76-3.11 18.52
Musculoskeletal procedures 1,068 214 2.83 2.66-3.00 17.87
Procedures on skin or subcutaneous tissue 608 122 1.61 1.49-1.74 10.17
Other procedures 2,969 594 7.86 7.58-8.15 49.68
No procedure listed 224 45 0.59 0.52-0.68 3.75
Waiting list total 5,976 1,195 15.82 15.43-16.23 100.00
Counties Manukau total 69,037 13,807

Numerator: National Minimum Dataset; Denominator: Statistics NZ Estimated Resident Population; injury ED cases excluded;
reproductive hospitalisations are presented as rates are per 1,000 females aged 15-24 years; *therapeutic abortions performed

in hospital may be an underestimate
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AMBULATORY SENSITIVE HOSPITALISATIONS

Introduction

Ambulatory sensitive hospitalisations (ASH) are a range of conditions for which hospitalisation could
potentially be avoided.?® At a community level, high ASH rates may indicate difficulty in accessing primary
care in a timely fashion, poor care coordination or care continuity, or structural constraints such as limited
supply of primary care workers. However ASH rates are also determined by other factors including hospital size
and service configuration, capacity for emergency department management, admission policies and practices, as
well as health literacy and overall social determinants of health in the community. It is important to note the
deliberate use of the word ‘sensitive’ in the title of ASH. Not all these hospitalisations would be avoidable even
in a perfect health system; for example, children who are found to have relatively minor ASH conditions may
have come in to hospital for investigations to exclude more serious illness such as meningococcal disease.?

There are currently two different ASH algorithms in use in New Zealand: the NZCYES uses paediatric ASH
codes developed by Anderson et al?? with analysis restricted to age 0—4 years and a population-based
denominator. The Health Quality and Safety Commission use a similar but not identical list in 0—14 year olds
with a PHO enrolment denominator.?* Both provide analyses including and excluding ED cases.

In New Zealand children, ASH accounts for approximately 30% of all acute and arranged medical and surgical
discharges each year.?! Pathways to prevent ASH will vary by condition. For asthma it may be the use of
preventative medicine, whilst for gastroenteritis it may be about access to early oral rehydration fluids.?*
Vaccine-preventable disease can be prevented almost entirely with good immunisation coverage and diseases or
conditions that can lead to rapid onset of problems, such as dehydration and gastroenteritis, can be treated in
primary care.?

The following section reports on ambulatory sensitive hospitalisations for children aged 04 years using the
ASH conditions, as defined by NZCYES, applied to information from the National Mortality Collection and the
National Minimum Dataset. Guidelines and reviews of literature which consider the most effective interventions
for preventing or managing the specific conditions included in ASH can be found in the relevant indicator
chapter.

Data sources and methods
Indicator

Ambulatory sensitive hospitalisations (ASH) in 04 year olds
Data sources

Numerator: National Minimum Dataset

Denominator: Statistics NZ Estimated Resident Population (with linear extrapolation being used to calculate denominators
between Census years)

Definition

Acute and arranged hospitalisations for ambulatory sensitive conditions in 0—4 year olds

The conditions in this section are based on primary diagnosis, and include:

Asthma and wheeze, bronchiectasis, skin infections, constipation, dental caries and other dental conditions, dermatitis and

eczema, gastroenteritis, gastro-oesophageal reflux, nutritional deficiency, bacterial or non-viral pneumonia, rheumatic

fever/rheumatic heart disease, otitis media, acute upper respiratory tract infections (excluding croup), vaccine preventable

diseases: (neonatal/other tetanus, congenital rubella; pertussis age >6 months, diphtheria, hepatitis B, measles, mumps, rubella

age =16 months, urinary tract infections age >4 years).

Notes on interpretation

Note 1: Age filters: The 0-4 year age group has been selected for this analysis as it aligns with the Ministry of Health’s previous
paediatric ASH Target (0-4 years). Neonatal hospitalisations (0-27 days) have been excluded on the basis that issues arising in
the neonatal period are likely to be heavily influenced by antenatal/perinatal factors, and as a consequence are likely to require
different care pathways from conditions arising in the community (e.g. pneumonia in a very preterm infant). The only exceptions
are neonatal tetanus and congenital rubella, which are potentially preventable by timely (maternal) access to immunisation.
Further, age filters have also been applied to some vaccine preventable diseases (e.g. measles >16 months) on the basis that
these conditions may not be (primary care) preventable, prior to the age at which immunisation for the relevant condition is
due. Similarly, a >4 year age criteria has been applied to urinary tract infections, on the basis that younger children may require
hospitalisation for further investigation.
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Note 2: Admission type filters: An acute hospitalisation is an unplanned hospitalisation occurring on the day of presentation,
while an arranged admission is a non-acute hospitalisation with an admission date less than seven days after the decision was
made that the admission was required. A waiting list admission is a planned hospitalisation, where the admission date is equal
to or greater than seven days after the decision was made that the admission was necessary. In this section, all analyses include
acute and arranged admissions only, with the exception of dental conditions, which also include waiting list admissions (as
some DHBs routinely admit dental conditions from the waiting list, while others admit the majority as arranged admissions,
potentially creating artefactual DHB differences if the entire burden of dental morbidity is not captured). This restriction was
applied in order to eliminate the large number of cases where the primary diagnosis was, for example, otitis media, but where
the main reason for admission was for the insertion of grommets. It was considered that the role primary care played in
preventing acute admissions (e.g. for acute otitis media), was likely to differ from the one it played in ensuring children had
access to waiting list procedures (e.g. for the insertion of grommets).
Note 3: Emergency Department Filters: In order to deal with the issue of inconsistent uploading of Emergency Department (ED)
cases to the National Minimum Dataset (see Appendix 3), the Ministry of Health has traditionally applied a number of filters to
its ASH analyses.?>?* These filters exclude Accident and Emergency cases which meet the following criteria:

+ The admission and discharge dates are the same AND,

+ The patient was not discharged dead (i.e., discharge type not in ‘DD’) AND,

* The health specialty code is in (‘M05’, ‘M06’, ‘M07', or ‘M08').
While the NZ Child and Youth Epidemiology service does not recommend the use of such filters in the paediatric population, in
order to allow DHBs to assess the impact ED cases have on their ASH rates, all the analyses in this section are presented with
both ED cases included and excluded. In contrast to the Ministry of Health filters described above however, all ED cases have
either been totally included or excluded, not just those admitted and discharged on the same day (as in the paediatric
population many presentations occur late in the evening, with children then being discharged in the early hours of the following
day, potentially making their total length of stay similar to that of ED day cases).
For those DHBs without a dedicated paediatric emergency department, who assess the majority of their cases in a Paediatric
Assessment Unit or on the Paediatric Ward, the ED included and excluded analyses may be identical. Local variations in the way
health specialty codes are assigned to such cases may seriously influence the differences seen between the ED included and
excluded rates.

As shown in Figure 33, ASH rates were highest for children aged under two years and declined rapidly with
increasing age from age five years whether ED cases were included or excluded. The remainder of this section is
restricted to 0—4 year olds (Figure 33).

Figure 33. Ambulatory sensitive hospitalisations in 0-14 year olds, by age New Zealand 2010-2014

100.0
_ 900 Ambulatory sensitive hospitalisations BED cases included
2 O ED cases excluded
L 80.0
3
o
g 700
S
S 600
g 500
wv
[
© 400
3
"TE’ 30.0
S
2 20.0
T
0 Ihner
0.0 +™ | e | e | e | e | B | B | e | B | B | B | B | B |
11 12 13 14

0 1 2 3 4 5 6 7 8 9 10
Age (years)

Numerator: National Minimum Dataset (acute and arranged admissions, neonates excluded); Denominator: Statistics NZ
Estimated Resident Population

Causes of ambulatory sensitive hospitalisations

Between 2010 and 2014 there were 102,454 ASH when ED cases were included and 88,831 ASH when ED
cases were excluded. The most frequent ASH diagnoses with ED cases included were gastroenteritis and asthma
and wheeze. With ED cases excluded the most common ASH diagnosis was asthma and wheeze, followed by
dental conditions and gastroenteritis (Table 46).
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Table 46. Ambulatory sensitive hospitalisations in 0—4 year olds, by ED status and primary diagnosis,

New Zealand

2010-2014
. . . Number: Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-4 95% Cl Per cent
average year olds
Ambulatory sensitive hospitalisations in 0—4 year olds
Emergency Department cases included
Gastroenteritis 21,691 4,338 14.07 | 13.89-14.26 21.2
Asthma and wheeze 21,603 4,321 14.02 | 13.83-14.20 21.1
Acute upper respiratory infections (excl croup) 17,937 3,587 11.64 | 11.47-11.81 17.5
Dental 14,629 2,926 9.49 9.34-9.65 143
Pneumonia: bacterial, non-viral 9,162 1,832 5.94 5.82-6.07 89
Skin infections 8,219 1,644 5.33 5.22-5.45 8.0
Dermatitis and eczema 2,681 536 1.74 1.68-1.81 2.6
Otitis media 2,480 496 1.61 1.55-1.67 24
Constipation 2,030 406 1.32 1.26-1.38 2.0
Gastro-oesophageal reflux 1,353 271 0.88 0.83-0.93 1.3
Bronchiectasis 263 53 0.17 0.15-0.19 0.3
Nutritional deficiencies or anaemias 211 42 0.14 0.12-0.16 0.2
VPD > 6 months: DTP, Polio, HepB 156 31 0.10 0.09-0.12 0.2
VPD 2 16 months: MMR 28 6 0.02 0.01-0.03 0.0
Rheumatic fever or rheumatic heart disease 11 2 0.01 s 0.0
Total 102,454 20,491 66.48 | 66.09-66.87 100.0
Emergency Department cases excluded

Asthma and wheeze 16,230 3,246 10.53 | 10.37-10.69 20.1
Dental 14,596 2,919 9.47 9.32-9.62 18.1
Gastroenteritis 14,580 2,916 9.46 9.31-9.61 18.0
Acute upper respiratory infections (excl croup) 12,598 2,520 8.17 8.03-8.32 15.6
Skin infections 7,686 1,537 4.99 4.88-5.10 95
Pneumonia: bacterial, non-viral 7,677 1,535 498 4.87-5.09 95
Dermatitis and eczema 2,457 491 1.59 1.53-1.66 3.0
Otitis media 1,713 343 1.1 1.06-1.17 2.1
Constipation 1,493 299 0.97 0.92-1.02 1.8
Gastro-oesophageal reflux 1,185 237 0.77 0.73-0.81 1.5
Bronchiectasis 257 51 0.17 0.15-0.19 0.3
Nutritional deficiencies or anaemias 198 40 0.13 0.11-0.15 0.2
VPD > 6 months: DTP, Polio, HepB 133 27 0.09 0.07-0.10 0.2
VPD > 16 months: MMR 17 3 0.01 0.01-0.02 0.0
Rheumatic fever or rheumatic heart disease 11 2 0.01 s 0.0
Total 80,831 16,166 52.45 | 52.10-52.80 100.0

Numerator: National Minimum Dataset (acute and arranged admissions, neonates excluded); Denominator: Statistics NZ
Estimated Resident Population; * Acute upper respiratory tract infections excludes croup; s: suppressed due to small numbers;
VPD: Vaccine preventable diseases; DTP: diphtheria, tetanus, pertussis; HepB: hepatitis B; MMR: measles, mumps, rubella

National trends and distribution

From 2000 to 2014 the hospitalisation rate for ambulatory-care sensitive conditions rose when ED cases were

included and fell when ED cases were excluded (Figure 34).

When considered by primary diagnosis ASH rates rose from 2000 to 2014 for asthma and wheeze and dental
conditions and fell for pneumonia with ED cases included or excluded. Hospitalisation rates for URTI and
gastroenteritis and skin infections were more variable over time (Figure 35).

Issue for all ages: Ambulatory sensitive hospitalisations

92




Figure 34. Ambulatory sensitive hospitalisations in 04 year olds, New Zealand 2000-2014
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Figure 35. Ambulatory sensitive hospitalisations in 0-4 year olds, by primary diagnosis, New Zealand 2010-2014
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viral pneumonia

From 2000 to 2014 hospitalisation rates for ambulatory-care sensitive conditions were stable for European/Other
0-4 year olds and increased for other ethnic groups when ED cases were included. When ED cases were
excluded ASH rates rose for Asian/Indian children, fell for European/Other children and were stable with year-
to-year variability for Maori and Pacific children. ASH rates from 2000-2014, with or without ED cases, were
consistently highest for Pacific children, followed by Maori, European/Other and Asian/Indian children. Data
for MELAA children were available from 2006; the MELAA rate rose when ED cases were included and was
stable with year-to-year variability with ED cases excluded (Figure 36).

Issue for all ages: Ambulatory sensitive hospitalisations
93



Figure 36. Ambulatory sensitive hospitalisations in 0-4 year olds, by ethnicity, New Zealand, 2000-2014
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Distribution by demographic factors

From 2010 to 2014 for children aged 04 years there were disparities in ASH rates by NZDep2013 decile,
ethnicity and gender. With ED cases included a social gradient was evident with a significant increase in ASH
rates between each quintile of NZDep2013 scores compared with the quintile below. ASH rates for Maori,
Pacific, Asian/Indian and MELAA were significantly higher than rates for European/Other children. Male ASH
rates were significantly higher than female rates. Similar relationships with demographic factors were observed
when ED cases were excluded except that rates for Asian/Indian 0—14 years olds were significantly lower than
European/Other rates (Table 47, Table 48).

Table 47. Ambulatory sensitive hospitalisations in 0-4 year olds (ED cases included), by demographic variables
New Zealand 2010-2014

Variable Number: 2010-2014 | ot 5:;8?350 o4 Rate ratio 95% Cl
Ambulatory sensitive hospitalisations in 0—4 year olds
Emergency Department cases included
NZDep2013 Index of deprivation quintile

Deciles 1-2 10,977 42.16 1.00

Deciles 3-4 12,717 48.56 1.15 1.12-1.18
Deciles 5-6 15,981 54.24 1.29 1.26-1.32
Deciles 7-8 23,417 68.13 1.62 1.58-1.65
Deciles 9-10 38,901 102.24 242 2.38-2.48

Prioritised ethnicity
Maori 31,438 76.24 1.49 1.47-1.51
Pacific 18,322 120.54 2.36 2.32-2.40
Asian/Indian 10,750 60.89 1.19 1.17-1.22
MELAA 1,977 93.10 1.82 1.74-1.90
European/Other 39,820 51.12 1.00
Gender
Female 45,443 60.56 1.00
Male 57,009 72.09 1.19 1.18-1.20

Numerator: National Minimum Dataset (acute and arranged admissions, neonates excluded, ED included); Denominator:
Statistics NZ Estimated Resident Population; Rate ratios are unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013
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Table 48. Ambulatory sensitive hospitalisations in 0-4 year olds (ED cases excluded), demographic variables New

Zealand 2010-2014

Variable 22%"128;’ 4 F;a_t: ;:arrz(l)gso Rate ratio 95% Cl
Ambulatory sensitive hospitalisations in 0-4 year olds

Emergency Department cases excluded

NZDep2013 Index of deprivation quintile
Deciles 1-2 8,614 33.09 1.00
Deciles 3—4 9,777 3734 113 1.10-1.16
Deciles 5-6 12,221 41.48 1.25 1.22-1.29
Deciles 7-8 18,996 55.27 1.67 1.63-1.71
Deciles 9-10 30,896 81.20 245 2.40-2.51

Prioritised ethnicity
Maori 26,274 63.72 1.52 1.50-1.55
Pacific 13,528 89.00 2.13 2.09-2.17
Asian/Indian 7,035 39.85 0.95 0.93-0.98
MELAA 1,303 61.36 1.47 1.39-1.55
European/Other 32,560 41.80 1.00
Gender

Female 35,839 47.76 1.00
Male 44,990 56.89 1.19 1.18-1.21

Numerator: National Minimum Dataset (acute and arranged admissions, neonates excluded, ED included); Denominator:
Statistics NZ Estimated Resident Population; Rate ratios are unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013

Distribution by region
Hospitalisation rates for ambulatory-sensitive conditions, with ED cases included were significantly higher than
the New Zealand rate in the Northland, Auckland, Counties Manukau, Waikato, Bay of Plenty, Lakes,
Tairawhiti, Whanganui and Hutt Valley DHBs between 2010 and 2014. In contrast rates were significantly
lower than the New Zealand rate in the Waitemata, Taranaki, Hawke’s Bay, MidCentral, Capital & Coast,
Wairarapa, Nelson Marlborough, South Canterbury, Canterbury and West Coast DHBs. Excluding ED cases
made a difference for the Canterbury and Southern DHBs were rates became significantly higher and the
Auckland and Waikato DHBs where rates became significantly lower than the New Zealand rate (Figure 37,

Table 49).

Figure 37. Ambulatory sensitive hospitalisations in 0-4 year olds, by ED status and district health board, New

Zealand 2010-2014
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Table 49. Ambulatory sensitive hospitalisations in 0-4 year olds, by ED status and district health board, New

Zealand 2010-2014

i, | Mol | Gepe | oo | owec
Ambulatory sensitive hospitalisations in 0—4 year olds
Emergency Department cases included
Northland 4,289 858 71.74 1.08 1.05-1.11
Waitemata 11,720 2,344 60.20 0.91 0.89-0.92
Auckland 11,124 2,225 74.67 1.12 1.10-1.14
Counties Manukau 14,527 2,905 71.14 1.07 1.05-1.09
Waikato 9,723 1,945 70.01 1.05 1.03-1.07
Bay of Plenty 5,931 1,186 80.30 1.21 1.18-1.24
Lakes 2,795 559 71.18 1.07 1.03-1.11
Tairawhiti 1,524 305 79.11 1.19 1.13-1.25
Taranaki 1,921 384 47.24 0.71 0.68-0.74
Hawke's Bay 3,216 643 55.90 0.84 0.81-0.87
MidCentral 3,154 631 55.28 0.83 0.80-0.86
Whanganui 1,829 366 83.30 1.25 1.20-1.31
Hutt Valley 4,556 911 88.48 133 1.29-1.37
Capital & Coast 5,976 1,195 62.61 0.94 0.92-0.97
Wairarapa 824 165 60.68 0.91 0.85-0.98
Nelson Marlborough 1,935 387 45.16 0.68 0.65-0.71
South Canterbury 635 127 37.37 0.56 0.52-0.61
Canterbury 9,764 1,953 61.19 0.92 0.90-0.94
West Coast 495 99 45.95 0.69 0.63-0.75
Southern 6,093 1,219 64.57 0.97 0.95-1.00
New Zealand 102,454 20,491 66.48 1.00
Emergency Department cases excluded

Northland 3,742 748 62.59 1.19 1.16-1.23
Waitemata 7,866 1,573 40.40 0.77 0.75-0.79
Auckland 5,335 1,067 35.81 0.68 0.66-0.70
Counties Manukau 10,936 2,187 53.55 1.02 1.00-1.04
Waikato 6,265 1,253 45.11 0.86 0.84-0.88
Bay of Plenty 5,349 1,070 72.42 1.38 1.34-1.42
Lakes 2,453 491 62.47 1.19 1.15-1.24
Tairawhiti 1,500 300 77.86 1.48 1.41-1.56
Taranaki 1,660 332 40.82 0.78 0.74-0.82
Hawke's Bay 2,947 589 51.23 0.98 0.94-1.01
MidCentral 2,765 553 48.47 0.92 0.89-0.96
Whanganui 1,598 320 72.78 139 1.32-1.46
Hutt Valley 4,153 831 80.65 1.54 1.49-1.58
Capital & Coast 4,814 963 50.43 0.96 0.93-0.99
Wairarapa 733 147 53.98 1.03 0.96-1.10
Nelson Marlborough 1,860 372 4341 0.83 0.79-0.87
South Canterbury 630 126 37.07 0.71 0.65-0.76
Canterbury 9,727 1,945 60.96 1.16 1.14-1.19
West Coast 485 97 45.03 0.86 0.79-0.94
Southern 5719 1,144 60.61 1.16 1.13-1.19
New Zealand 80,831 16,166 52.45 1.00

Numerator: National Minimum Dataset (acute and arranged admissions, neonates excluded, ED excluded); Denominator:
Statistics NZ Estimated Resident Population
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Northern region distribution and trends

Comparison with New Zealand

Between 2010 and 2014 hospitalisation rates for ambulatory sensitive conditions, with ED cases included or
excluded, were significantly higher than the national rate in Northland and significantly lower in Waitemata.
Rates in Auckland DHB and Counties Manukau were significantly higher than the national rate when ED cases
were included. In Auckland DHB ASH rates were significantly lower when ED cases were excluded, whereas in
Counties Manukau ASH rates were not significantly different when ED cases were excluded (Table 50).

Table 50. Ambulatory sensitive hospitalisations in 0—4 year olds, by ED status, Northern DHBs vs New Zealand
2010-2014

sy | Mo | 0 | mwenio | sa
Ambulatory sensitive hospitalisations in 0—4 year olds

Emergency Department cases included
Northland 4,289 858 71.74 1.08 1.05-1.11
Waitemata 11,720 2,344 60.20 0.91 0.89-0.92
Auckland 11,124 2,225 74.67 1.12 1.10-1.14
Counties Manukau 14,527 2,905 71.14 1.07 1.05-1.09
New Zealand 102,454 20,491 66.48 1.00

Emergency Department cases excluded
Northland 3,742 748 62.59 1.19 1.16-1.23
Waitemata 7,866 1,573 40.40 0.77 0.75-0.79
Auckland 5,335 1,067 35.81 0.68 0.66-0.70
Counties Manukau 10,936 2,187 53.55 1.02 1.00-1.04
New Zealand 80,831 16,166 52.45 1.00 0.0

Numerator: National Minimum Dataset (acute and arranged admissions; neonates excluded); Denominator: Statistics NZ
Estimated Resident Population

Regional trends

Hospitalisation rates of 0—4 year olds for ambulatory sensitive conditions declined between 2000 and 2014 in
Northland and Counties Manukau. Hospitalisation rates excluding ED cases decreased in Auckland and
remained relatively stable in Waitemata during this period; however, when ED cases were included rates
increased in both DHBSs, although only marginally for Waitemata (Figure 38, Figure 39).
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Figure 38. Ambulatory sensitive hospitalisations in children aged 0-4 years, by ED status, Northland and Counties
Manukau DHBs vs New Zealand 2000-2014
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Figure 39. Ambulatory sensitive hospitalisations in children aged 0-4 years, by ED status, Waitemata and
Auckland DHBs vs New Zealand 2000-2014
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The hospitalisation rates of Pacific and Maori 0—4 year olds for ambulatory sensitive conditions were
consistently higher than European/Other in Waitemata, Auckland DHB and Counties Manukau from 2000 to
2014, while in Northland rates were consistently higher for Maori than for European/Other. In Counties
Manukau, Waitemata and Auckland DHBs MELAA ASH rates were generally higher than European/Other rates
(Figure 40, Figure 41).
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Figure 40. Ambulatory sensitive hospitalisations in 0-4 year olds, by ED status and ethnicity, Northern DHBs vs
New Zealand 2000-2014
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Figure 41. Ambulatory sensitive hospitalisations in 0-4 year olds, by ED status and ethnicity, Northern DHBs vs
New Zealand 2000-2014
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Regional distribution by cause

Between 2010 and 2014 04 year olds hospitalised with ambulatory sensitive conditions in the Northern DHBs
were most frequently diagnosed with gastroenteritis, asthma and wheeze, dental conditions, acute upper
respiratory tract infections, pneumonia or skin infections although the order of these diagnoses varied between
the DHBs (Table 51-Table 54).
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Table 51. Ambulatory sensitive hospitalisations in 0-4 year olds, by ED status and primary diagnosis, Northland

2010-2014
. . . Number: Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-4 95% Cl Per cent
average year olds
Ambulatory sensitive hospitalisations in Northland 0-4 year olds
Emergency Department cases included
Dental 979 196 16.38 | 15.39-17.42 22.8
Asthma and wheeze 760 152 12.71 | 11.84-13.64 17.7
Gastroenteritis 741 148 12.39 | 11.54-13.31 17.3
Acute upper respiratory infections (excluding croup) 540 108 9.03 8.30-9.82 12.6
Pneumonia: bacterial, non-viral 471 94 7.88 7.20-8.62 11.0
Skin infections 398 80 6.66 6.04-7.34 9.3
Otitis media 135 27 2.26 1.91-2.67 3.1
Dermatitis and eczema 120 24 2.01 1.68-2.40 2.8
Constipation 65 13 1.09 0.85-1.39 1.5
Gastro-oesophageal reflux 38 8 0.64 0.46-0.87 0.9
Bronchiectasis 28 6 047 0.32-0.68 0.7
VPD >6 months: DTP, Polio, HepB 7 1 0.12 0.06-0.24 0.2
Nutritional deficiencies or anaemias 6 1 0.10 0.05-0.22 0.1
VPD 216 months: MMR <5 s s s s
Rheumatic fever or rheumatic heart disease 0 . . .
Total 4,289 858 71.74 | 69.70-73.84 100.0
Emergency Department cases excluded
Dental 977 195 16.34 | 15.36-17.39 26.1
Asthma and wheeze 619 124 1035 | 9.57-11.20 16.5
Gastroenteritis 602 120 10.07 | 9.30-10.90 16.1
Pneumonia: bacterial, non-viral 447 89 7.48 6.82-8.20 11.9
Skin infections 378 76 6.32 5.72-6.99 10.1
Acute upper respiratory infections (excluding croup) 376 75 6.29 5.69-6.96 10.0
Dermatitis and eczema 114 23 1.91 1.59-2.29 3.0
Otitis media 100 20 1.67 1.38-2.03 2.7
Constipation 53 11 0.89 0.68-1.16 14
Gastro-oesophageal reflux 35 7 0.59 0.42-0.81 0.9
Bronchiectasis 28 6 0.47 0.32-0.68 0.7
Nutritional deficiencies or anaemias 6 1 0.10 0.05-0.22 0.2
VPD 26 months: DTP, Polio, HepB 6 1 0.10 0.05-0.22 0.2
VPD >16 months: MMR <5 s s s s
Rheumatic fever or rheumatic heart disease 0 . . .. .
Total 3,742 748 62.59 | 60.68-64.56 100.0

Numerator: National Minimum Dataset (acute and arranged admissions; neonates excluded); Denominator: Statistics NZ
Estimated Resident Population; s= suppressed due to small numbers; VPD: Vaccine preventable diseases; DTP: diphtheria,
tetanus, pertussis; HepB: hepatitis B; MMR: measles, mumps, rubella
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Table 52. Ambulatory sensitive hospitalisations in 0—-4 year olds, by ED status and primary diagnosis, Waitemata

2010-2014
. . . Number: Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-4 95% Cl Per cent
average year olds
Ambulatory sensitive hospitalisations in Waitemata 0-4 year olds
Emergency Department cases included
Gastroenteritis 2,839 568 14.58 | 14.06-15.12 24.2
Asthma and wheeze 2,487 497 12.77 | 12.29-13.28 21.2
Pneumonia: bacterial, non-viral 1,675 335 8.60 8.20-9.02 143
Acute upper respiratory infections (excluding croup) 1,470 294 7.55 7.18-7.95 12.5
Dental 1,146 229 5.89 5.56-6.24 9.8
Skin infections 1,142 228 5.87 5.54-6.21 9.7
Constipation 258 52 133 1.17-1.50 2.2
Otitis media 245 49 1.26 1.11-1.43 2.1
Dermatitis and eczema 231 46 1.19 1.04-1.35 2.0
Gastro-oesophageal reflux 131 26 0.67 0.57-0.80 1.1
Bronchiectasis 41 8 0.21 0.16-0.29 0.3
Nutritional deficiencies or anaemias 28 6 0.14 0.10-0.21 0.2
VPD >6 months: DTP, Polio, HepB 17 3 0.09 0.05-0.14 0.1
VPD 216 months: MMR 8 2 0.04 0.02-0.08 0.1
Rheumatic fever or rheumatic heart disease <5 s s s s
Total 11,720 2,344 60.20 | 59.15-61.26 100.0
Emergency Department cases excluded
Asthma and wheeze 1,549 310 7.96 7.57-8.36 19.7
Gastroenteritis 1,508 302 7.75 7.37-8.15 19.2
Pneumonia: bacterial, non-viral 1,316 263 6.76 6.41-7.13 16.7
Dental 1,140 228 5.86 5.53-6.20 14.5
Skin infections 971 194 4.99 4.68-5.31 12.3
Acute upper respiratory infections (excluding croup) 760 152 3.90 3.64-4.19 9.7
Dermatitis and eczema 187 37 0.96 0.83-1.11 24
Otitis media 132 26 0.68 0.57-0.80 17
Constipation 125 25 0.64 0.54-0.76 1.6
Gastro-oesophageal reflux 100 20 0.51 0.42-0.62 13
Bronchiectasis 38 8 0.20 0.14-0.27 0.5
Nutritional deficiencies or anaemias 24 5 0.12 0.08-0.18 0.3
VPD 26 months: DTP, Polio, HepB 10 2 0.05 0.03-0.09 0.1
VPD >16 months: MMR <5 s s s s
Rheumatic fever or rheumatic heart disease <5 s s s s
Total 7,866 1,573 40.40 | 39.54-41.29 100.0

Numerator: National Minimum Dataset (acute and arranged admissions; neonates excluded); Denominator: Statistics NZ
Estimated Resident Population; VPD: Vaccine preventable diseases; DTP: diphtheria, tetanus, pertussis; HepB: hepatitis B; MMR:

measles, mumps, rubella
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Table 53. Ambulatory sensitive hospitalisations in 0-4 year olds, by ED status and primary diagnosis, Auckland

DHB 2010-2014

. . . Number: Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-4 95% Cl Per cent

average year olds

Ambulatory sensitive hospitalisations in Auckland DHB 0—4 year olds

Emergency Department cases included
Asthma and wheeze 3,173 635 21.30 | 20.58-22.04 28.5
Gastroenteritis 2,516 503 16.89 | 16.25-17.56 22.6
Acute upper respiratory infections (excluding croup) 1,413 283 9.48 9.00-9.99 12.7
Pneumonia: bacterial, non-viral 1,361 272 9.14 8.66-9.63 12.2
Skin infections 976 195 6.55 6.15-6.97 8.8
Dental 930 186 6.24 5.86-6.66 84
Dermatitis and eczema 215 43 1.44 1.26-1.65 1.9
Constipation 188 38 1.26 1.09-1.46 1.7
Otitis media 184 37 1.24 1.07-1.43 1.7
Gastro-oesophageal reflux 93 19 0.62 0.51-0.76 0.8
Bronchiectasis 30 6 0.20 0.14-0.29 0.3
Nutritional deficiencies or anaemias 27 5 0.18 0.12-0.26 0.2
VPD >6 months: DTP, Polio, HepB 12 2 0.08 0.05-0.14 0.1
VPD 216 months: MMR <5 s s s s
Rheumatic fever or rheumatic heart disease <5 s s s s
Total 11,124 2,225 74.67 | 73.34-76.01 100.0
Emergency Department cases excluded

Asthma and wheeze 1,122 224 7.53 7.10-7.98 21.0
Dental 925 185 6.21 5.82-6.62 17.3
Skin infections 877 175 5.89 5.51-6.29 164
Pneumonia: bacterial, non-viral 830 166 5.57 5.21-5.96 15.6
Gastroenteritis 737 147 4.95 4.60-5.32 13.8
Acute upper respiratory infections (excluding croup) 424 85 2.85 2.59-3.13 7.9
Dermatitis and eczema 182 36 1.22 1.06-1.41 34
Constipation 69 14 0.46 0.37-0.59 13
Otitis media 57 11 0.38 0.30-0.50 1.1
Gastro-oesophageal reflux 51 10 0.34 0.26-0.45 1.0
Bronchiectasis 29 6 0.19 0.14-0.28 0.5
Nutritional deficiencies or anaemias 22 4 0.15 0.10-0.22 04
VPD 26 months: DTP, Polio, HepB 6 1 0.04 0.02-0.09 0.1
Rheumatic fever or rheumatic heart disease <5 s s s s
VPD >16 months: MMR <5 s s s s
Total 5335 1,067 35.81 | 34.88-36.77 100.0

Numerator: National Minimum Dataset (acute and arranged admissions; neonates excluded); Denominator: Statistics NZ
Estimated Resident Population; VPD: Vaccine preventable diseases; DTP: diphtheria, tetanus, pertussis; HepB: hepatitis B; MMR:

measles, mumps, rubella
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Table 54. Ambulatory sensitive hospitalisations in 0—4 year olds, by ED status and primary diagnosis, Counties

Manukau 2010-2014

. . . Number: Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-4 95% Cl Per cent
average year olds
Ambulatory sensitive hospitalisations in Counties Manukau 0-4 year olds
Emergency Department cases included
Gastroenteritis 3,261 652 15.97 | 15.43-16.52 224
Asthma and wheeze 2,740 548 13.42 | 12.93-13.93 18.9
Acute upper respiratory infections (excluding croup) 2,303 461 11.28 | 10.83-11.74 15.9
Dental 1,880 376 9.21 8.80-9.63 129
Skin infections 1,819 364 8.91 8.51-9.32 12.5
Pneumonia: bacterial, non-viral 1,532 306 7.50 7.14-7.89 10.5
Dermatitis and eczema 352 70 1.72 1.55-1.91 2.4
Otitis media 249 50 1.22 1.08-1.38 17
Constipation 170 34 0.83 0.72-0.97 1.2
Gastro-oesophageal reflux 98 20 0.48 0.39-0.58 0.7
Bronchiectasis 69 14 0.34 0.27-0.43 0.5
Nutritional deficiencies or anaemias 36 7 0.18 0.13-0.24 0.2
VPD >6 months: DTP, Polio, HepB 14 0.07 0.04-0.12 0.1
VPD 216 months: MMR <5 s s s s
Rheumatic fever or rheumatic heart disease <5 s s s s
Total 14,527 2,905 71.14 | 70.03-72.26 100.0
Emergency Department cases excluded
Asthma and wheeze 1,954 391 9.57 | 9.16-10.00 17.9
Gastroenteritis 1,907 381 9.34 8.93-9.76 174
Dental 1,869 374 9.15 8.75-9.57 17.1
Skin infections 1,717 343 8.41 8.02-8.81 15.7
Acute upper respiratory infections (excluding croup) 1,483 297 7.26 6.90-7.64 13.6
Pneumonia: bacterial, non-viral 1,232 246 6.03 5.71-6.38 113
Dermatitis and eczema 316 63 1.55 1.39-1.73 29
Otitis media 165 33 0.81 0.69-0.94 15
Constipation 95 19 047 0.38-0.57 0.9
Gastro-oesophageal reflux 77 15 0.38 0.30-0.47 0.7
Bronchiectasis 69 14 0.34 0.27-0.43 0.6
Nutritional deficiencies or anaemias 35 7 0.17 0.12-0.24 0.3
VPD 26 months: DTP, Polio, HepB 13 0.06 0.04-0.11 0.1
VPD >16 months: MMR <5 s s s s
Rheumatic fever or rheumatic heart disease <5 s s s s
Total 10,936 2,187 53.55 | 52.58-54.54 100.0

Numerator: National Minimum Dataset (acute and arranged admissions; neonates excluded); Denominator: Statistics NZ
Estimated Resident Population; VPD: Vaccine preventable diseases; DTP: diphtheria, tetanus, pertussis; HepB: hepatitis B; MMR:

measles, mumps, rubella
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UPPER RESPIRATORY TRACT INFECTIONS

Introduction

Acute upper respiratory tract infections (URTIs) are a common cause of illness in childhood and responsible for
a considerable proportion of children’s visits to primary care each year.? Although URTIs are generally of short
duration and limited severity, they place a significant burden on secondary care services.?® In New Zealand, a
number of acute URTIs are considered to be ambulatory sensitive on the basis that early and appropriate
management of these conditions in primary care can significantly reduce the need for hospitalisation.?®

Upper respiratory conditions particularly relevant for children are non-specific URTIs, acute pharyngitis and
tonsillitis. Non-specific URTIs, including the common cold, produce a variety of symptoms including cough,
sore throat, runny nose, fever and malaise. They are usually of viral origin.?” The available evidence indicates
that antibiotic treatment does not alter the course of these illnesses,?” which are self-limiting in the vast majority
of cases, nor is it an effective strategy for preventing complications such as lower respiratory conditions like
pneumonia.?® A minority of cases of pharyngitis and tonsillitis are due to group A streptococci and may, if
untreated, result in acute rheumatic fever.?® Given their multi-factorial aetiology (for example, exposure to
infectious agents, cigarette smoke, poor nutrition, sub-standard housing, overcrowding), approaches to the
prevention of respiratory and infectious diseases take a variety of forms. Poverty is linked to higher rates of
respiratory and infectious disease through its associations with poor housing, poor nutrition, smoking, air
pollution, and difficulties with accessing healthcare.®

The following section uses data from the National Minimum Dataset to review acute and arranged admissions
for acute upper respiratory infections in 0—14 year olds. Guidelines and evidence-based reviews, which consider
how these conditions might best be prevented or managed, are summarised at the end of the section.

Data sources and methods

Indicator

Hospitalisations for acute upper respiratory tract infections in 0—14 year olds
Data sources

Numerator: National Minimum Dataset

Denominator: Statistics NZ Estimated Resident Population (with linear extrapolation being used to calculate denominators
between Census years)

Definition

Acute and arranged hospitalisations for 0-14 year olds with a primary diagnosis of acute upper respiratory tract infection (URTI).
Acute URTIs comprise: acute nasopharyngitis (common cold); acute sinusitis; acute pharyngitis; acute tonsillitis; croup, acute
laryngitis, or tracheitis; acute URTI multiple or unspecified sites; epiglottitis. Refer to Appendix 6 for the codes included.

Notes on interpretation

Note 1: All of the acute upper respiratory tract infections listed above are considered ambulatory sensitive, with the exception of
croup/acute laryngitis/tracheitis, where early access to primary care may not prevent a hospitalisation (e.g. children with croup
may require hospitalisation for the management of respiratory distress).

Note 2: An acute admission is an unplanned hospitalisation occurring on the day of presentation, while an arranged admission
(also referred to as a semi-acute admission) is a non-acute hospitalisation with an admission date less than seven days after the
date the decision was made that hospitalisation was necessary. Because arranged hospitalisations comprise a mix of patients
being admitted semi-acutely for the management of medical conditions, and semi-urgently for operative procedures, in this
section, arranged hospitalisations have been included.

Note 4: Appendix 3 outlines the limitations of the data utilised from the National Minimum Dataset. The reader is advised to
review this appendix before interpreting any trends.

National trends and distribution

From 2000 to 2014 there were 80,273 hospitalisations of 0—14 year olds with acute URT]I, an average of 5352
hospitalisations per year. The hospitalisation rate for acute URTI was stable with year-to-year fluctuations from
2000 to 2009 and then rose significantly from 2009 to 2014 (Figure 42). The rise in hospitalisation rates for
acute URTI was particularly marked for Pacific, MELAA and Asian/Indian ethnic groups, whereas rates for
Maori and European/Other were more stable over time. Hospitalisation rates for Pacific, MELAA and Maori
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were consistently higher than European/Other rates; Asian/Indian rates were lower than European/Other rates
until 2013 when they rose to become similar to European/Other (Figure 43).

Figure 42. Hospitalisations for acute upper respiratory tract infections in 0-14 year olds, New Zealand 2000-2014
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Figure 43. Hospitalisations for acute upper respiratory tract infections (URTIs) in 0-14 year olds, by ethnicity, New
Zealand 2000-2014
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Distribution by primary diagnosis
Between 2010 and 2014 the primary diagnosis for the majority of acute URTI hospitalisations was unspecified
or involved multiple acute URTI sites. Of the remainder, the most frequent diagnoses were croup, acute

laryngitis or tracheitis and acute tonsillitis (Table 55).

Table 55. Hospitalisations for acute upper respiratory tract infections in 0—14 year olds, by primary diagnosis,

New Zealand 2010-2014

Number- Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-14 95% ClI Per cent
average year olds
Acute upper respiratory tract infections in 0-14 year olds
New Zealand

Croup, acute laryngitis, or tracheitis 6,628 1,326 1.46 1.43-1.50 22.54
Acute tonsillitis 3,657 731 0.81 0.78-0.83 12.44
Acute pharyngitis 1,579 316 0.35 0.33-0.37 5.37
Acute nasopharyngitis (common cold) 191 38 0.04 0.04-0.05 0.65
Acute sinusitis 102 20 0.02 0.02-0.03 0.35
Epiglottitis 9 2 <0.01 <0.1
Acute URTI multiple or unspecified sites 17,242 3,448 3.81 3.75-3.86 58.63
Total 29,408 5,882 6.49 6.42-6.57 100.00

Numerator: National Minimum Dataset (acute and arranged admissions); Denominator: Statistics NZ Estimated Resident

Population

Distribution by demographic factors
For 0-14 year olds between 2010 and 2014 acute URTI hospitalisation rates were highest for 0-2 year olds and
then decreased rapidly with increasing age. Male hospitalisation rates were higher than female children to age

eight years (Figure 44). A similar age pattern was seen in all ethnic groups with Pacific rates higher than other

ethnic groups for 0-2 year olds.

Figure 44. Hospitalisations for acute upper respiratory tract infections (URTIs) in 0-14 year olds, by age and sex,

New Zealand 2010-2014
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Between 2010 and 2014 there was disparity in rates of acute URTI by NZDep2013 index of deprivation score,
ethnicity and gender. There was an evident social gradient with a significant increase in acute URT]I rates
between each quintile (using the NZDep2013 scores) compared with the quintile below, significantly higher
rates for Maori, Pacific and MELAA ethnic groups and significantly lower rates for Asian/Indian compared with

European/Other (Table 56).
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Table 56. Hospitalisations for acute upper respiratory tract infections in 0-14 year olds, by demographic factor,
New Zealand 2010-2014

Variable 2’(\)]1[](?_12;:4 (F){ffl 3:;:'0(122 Rate ratio 95% Cl
Acute upper respiratory tract infections in 0-14 year olds
New Zealand
NZDep2013 Index of deprivation quintile
Deciles 1-2 3,646 4.18 1.00
Deciles 3—4 4,009 497 1.19 1.14-1.24
Deciles 5-6 4,889 5.72 137 1.31-143
Deciles 7-8 6,641 7.07 1.69 1.62-1.76
Deciles 9-10 10,076 9.55 2.28 2.20-2.37
Prioritised ethnicity
Maori 7,806 6.77 1.14 1.11-1.17
Pacific 4,085 9.39 1.58 1.52-1.63
Asian/Indian 2,534 5.32 0.89 0.86-0.93
MELAA 575 10.33 1.73 1.60-1.88
European/Other 14,359 5.96 1.00
Gender
Female 12,511 5.67 1.00
Male 16,897 7.28 1.28 1.25-1.31

Numerator: National Minimum Dataset (acute and arranged admissions); Denominator: Statistics NZ Estimated Resident
Population; Rates are per 1,000 0-14 year olds; Rate ratios are unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013.

Distribution by season

There was seasonal variation in acute URTI hospitalisations. The highest numbers of hospitalisations were in
June to September and the lowest numbers in December to February (Figure 45).

Figure 45. Hospitalisations for acute upper respiratory tract infections (URTIs) in 014 year olds, by month, New

Zealand 2010-2014
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Distribution by region
Between 2010 and 2014 the hospitalisation rates for acute URTI were significantly higher than the national rate
in the Waikato, Bay of Plenty, Tairawhiti, Whanganui, Hutt VValley, Canterbury and Southern DHBs. Total acute
URT]I hospitalisation rates were significantly lower than the national rate in the Northland, Waitemata,
Auckland, Taranaki, Hawke's Bay, MidCentral, Nelson Marlborough, South Canterbury and West Coast DHBs.
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In remaining district health boards there was no significant difference from the national rate (Figure 46, Table

57).

Figure 46. Hospitalisations for acute upper respiratory tract infections in 0-14 year olds, by district health board,

New Zealand 2010-2014
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Table 57. Hospitalisations for acute upper respiratory tract infections in 0-14 year olds, by district health board,

New Zealand 2010-2014

e, | Mrberamal | fuepe 1000 | twerio | sswa
Acute upper respiratory tract infections in 0-14 year olds

Northland 970 194 5.35 0.82 0.77-0.88
Waitemata 2,743 549 4.88 0.75 0.72-0.78
Auckland 2,424 485 5.88 0.91 0.87-0.94
Counties Manukau 3,836 767 6.46 1.00 0.96-1.03
Waikato 2,811 562 6.89 1.06 1.02-1.10
Bay of Plenty 2,082 416 9.17 1.41 1.35-1.48
Lakes 772 154 6.57 1.01 0.94-1.09
Tairawhiti 553 111 9.44 145 1.34-1.58
Taranaki 544 109 4.55 0.70 0.64-0.76
Hawke's Bay 896 179 5.17 0.80 0.75-0.85
MidCentral 868 174 5.06 0.78 0.73-0.83
Whanganui 701 140 10.71 1.65 1.53-1.78
Hutt Valley 1,225 245 8.11 1.25 1.18-1.32
Capital & Coast 1,744 349 6.37 0.98 0.94-1.03
Wairarapa 296 59 7.04 1.08 0.97-1.22
Nelson Marlborough 690 138 5.14 0.79 0.73-0.85
South Canterbury 226 45 4.27 0.66 0.58-0.75
Canterbury 3,714 743 7.85 1.21 1.17-1.25
West Coast 163 33 5.16 0.80 0.68-0.93
Southern 2,016 403 7.20 1.11 1.06-1.16
New Zealand 29,408 5,882 6.49 1.00

Numerator: National Minimum Dataset (acute and arranged admissions); Denominator:

Population

Statistics NZ Estimated Resident
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Northern region distribution and trends

Comparison with New Zealand

Between 2010 and 2014 acute URTI hospitalisation rates were significantly lower than the national rate in
Northland, Waitemata, and Auckland DHBs, while rates in Counties Manukau were not significantly different
(Table 58).

Table 58. Hospitalisations for acute upper respiratory tract infections in 0-14 year olds, Northern DHBs vs New
Zealand 2010-2014

e, | Mok | Bep 10| e | s
Acute upper respiratory tract infections in 0-14 year olds

Northland 970 194 535 0.82 0.77-0.88

Waitemata 2,743 549 4.88 0.75 0.72-0.78

Auckland 2,424 485 5.88 0.91 0.87-0.94

Counties Manukau 3,836 767 6.46 1.00 0.96-1.03

New Zealand 29,408 5,882 6.49 1.00

Numerator: National Minimum Dataset (acute and arranged admissions); Denominator: Statistics NZ Estimated Resident
Population

Regional trends

Acute URTI hospitalisations increased between 2000 and 2014 in the Waitemata, Auckland and Counties
Manukau DHBs, while rates in Northland were more variable (Figure 47, Figure 48).

Figure 47. Hospitalisations for acute upper respiratory tract infections in 0-14 year olds, Northland and Counties
Manukau DHBs vs New Zealand 2000-2014
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Figure 48. Hospitalisations for acute upper respiratory tract infections in 0-14 year olds, Waitemata and Auckland
DHBs vs New Zealand 2000-2014
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Regional distribution by primary diagnosis

In all four Northern DHBs, at least half of the acute URTI hospitalisations had a primary diagnosis of multiple
or unspecified acute URTI sites. The most common specific diagnoses were croup, acute laryngitis or tracheitis,
acute tonsillitis and acute pharyngitis (Table 59).
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Table 59. Hospitalisations for acute upper respiratory tract infections in 0—14 year olds, by primary diagnosis,
Northern DHBs 2010-2014

. . . Number- Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-14 95% Cl Per cent
average year olds
Acute upper respiratory tract infections in 0-14 year olds
Northland

Croup, acute laryngitis, or tracheitis 222 44 1.22 1.07-1.40 229
Acute tonsillitis 129 26 0.71 0.60-0.84 13.3
Acute pharyngitis 80 16 0.44 0.35-0.55 82
Acute nasopharyngitis (common cold) 10 2 0.06 0.03-0.10 1.0
Acute sinusitis <5 s S S s
Epiglottitis 0

Acute URTI multiple or unspecified sites 525 105 2.89 2.66-3.15 54.1
Total 970 194 5.35 5.02-5.69 100.0

Waitemata

Croup, acute laryngitis, or tracheitis 722 144 1.29 3.70-4.28 26.3
Acute tonsillitis 390 78 0.69 0.63-0.77 14.2
Acute pharyngitis 161 32 0.29 0.25-0.33 5.9
Acute nasopharyngitis (common cold) 8 2 0.01 0.01-0.03 0.3
Acute sinusitis 18 4 0.03 0.02-0.05 0.7
Epiglottitis 0

Acute URTI multiple or unspecified sites 1,444 289 2.57 2.44-2.71 52.6
Total 2,743 549 4.88 4.71-5.07 100.0

Auckland DHB

Croup, acute laryngitis, or tracheitis 623 125 1.51 3.18-3.71 25.7
Acute tonsillitis 305 61 0.74 0.66-0.83 12.6
Acute pharyngitis 141 28 0.34 0.29-0.40 5.8
Acute nasopharyngitis (common cold) 9 2 0.02 0.01-0.04 0.4
Acute sinusitis 9 2 0.02 0.01-0.04 0.4
Epiglottitis 0

Acute URTI multiple or unspecified sites 1,337 267 3.24 3.07-3.42 55.2
Total 2,424 485 5.88 5.65-6.11 100.0

Counties Manukau

Croup, acute laryngitis, or tracheitis 889 178 1.50 4.59-5.23 23.2
Acute tonsillitis 350 70 0.59 0.53-0.65 9.1
Acute pharyngitis 256 51 0.43 0.38-0.49 6.7
Acute nasopharyngitis (common cold) 22 4 0.04 0.02-0.06 0.6
Acute sinusitis 15 3 0.03 0.02-0.04 0.4
Epiglottitis <5 s S S s
Acute URTI multiple or unspecified sites 2,300 460 3.87 3.72-4.04 60.0
Total 3,836 767 6.46 6.26-6.67 100.0

Numerator: National Minimum Dataset (acute and arranged admissions); Denominator: Statistics NZ Estimated Resident
Population

Regional distribution by ethnicity

From 2000 to 2014 hospitalisation rates of Pacific 0—14 year olds with acute URTI were consistently higher than
for Maori and for European/Other in Waitemata, Auckland and Counties Manukau DHBs, while in Northland
hospitalisations were higher for Maori than for European/Other (Figure 49, Figure 50).
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Figure 49. Hospitalisations for acute upper respiratory tract infections in 0-14 year olds, by ethnicity, Northland
and Counties Manukau DHBs 2000-2014
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Figure 50. Hospitalisations for acute upper respiratory tract infections in 0-14 year olds, by ethnicity, Waitemata
and Auckland DHBs 2000-2014
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Regional distribution by season

There was seasonal variation in acute URTI hospitalisations in all four Northern DHBs. The highest numbers of
hospitalisations were typically in June—September and the lowest numbers in December—February (Figure 51).
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Figure 51. Hospitalisations for acute upper respiratory tract infections in 0-14 year olds, by ethnicity, Waitemata
and Auckland DHBs 2010-2014

120 +
2 Acute upper respiratory tract infections
©
E 100 - N
>
3 M=
S 80
£ —
@ [ =
2 60 - - M _
= a - _
“'_é —
‘S 40
]
=
ke
c 20 A
c
9]
£ sl HHU

JIEMAM 1 S OND! |J[FMAM 3| ASOND! 1 FMAM 3 3IA'SOND) |1 FMAM) L ASOND
Northland ‘ Waitemata Auckland DHB Counties Manukau ‘

National Minimum Dataset (acute and arranged admissions)

Conditions of the respiratory system: Upper respiratory tract infections
116



Evidence for good practice for the prevention of infectious and
respiratory diseases

Ministry of Health publications

Medsafe 2015. Changes to the use of bromhexine or codeine-containing cough and cold medicines in children.
http://www.medsafe.govt.nz/safety/EWS/2015/BromhexineOrCodeine.asp accessed June 2015.

This web page outlines concerns regarding the use of bromhexine (a mucolytic used to break up thick phlegm associated with a chesty
cough) and codeine (a pain reliever) in cough and cold medicines used by children. Bromhexine is metabolised to ambroxol, to which there
have been a number of allergic reaction (including anaphylaxis) and codeine is metabolised to morphine which induces respiratory
depression in overdoses. Due to these concerns, Medsafe and the Medicines Adverse Reactions Committee (MARC) reviewed the use of
cough and cold medicines containing these ingredients. MARC concluded that there was insufficient evidence to support the use of such
medicines in younger age groups and recommended that their use should be restricted as follows: to adults and children six years of age
and over for medicines containing bromhexine; and to adults and children 12 years of age and over for medicines containing codeine.

Ministry of Health. 2004. National health emergency plan: Infectious diseases. Wellington: Ministry of Health.
http://www.health.govt.nz/system/files/documents/publications/nationalhealthemergencyplan.pdf

This publication deals with responding to high-impact rapidly progressive infectious diseases that have the potential to create a national
health-related emergency, such as severe acute respiratory syndrome (SARS) or influenza. The Plan is intended for use by all agencies and
individuals in the health and disability sector.

Ministry of Health. 1997. Nga Kupu Oranga Healthy Messages: A health and safety resource for early childhood
services. Wellington: Ministry of Health.
http://www.health.govt.nz/system/files/documents/publications/ngakupuorangahealthymessages.pdf

This publication provides guidance for early childhood services on common childhood illnesses, how to prevent them, the care of children
with on-going conditions, and safety issues likely to occur in any early childhood service. Section B deals with preventing infectious illnesses
under the headings exclusion, immunisation, personal hygiene and cleaning.

International guidelines

National Health and Medical Research Council. 2012. Staying Healthy: Preventing infectious diseases in early
childhood education and care services. Canberra: National Health and Medical Research Council.
https://www.nhmrc.gov.au/guidelines-publications/ch55

This comprehensive publication is intended to provide staff working in education and care services with simple and effective ways to
minimise the spread of disease and to meet the requirements of the Australian National Quality Framework for Early Childhood Education
and Care. The advice is presented in six sections, covering: concepts of infection control; monitoring illness in children; procedures; issues
for employers, educators and other staff; fact sheets on diseases common to education and care services; and forms, useful contacts and
websites. In addition to the Staying Healthy guideline, the website has a range of posters and pamphlets relevant to infection control.

Zeng L, Zhang L, Hu Z, et al. 2014. Systematic review of evidence-based guidelines on medication therapy for upper
respiratory tract infection in children with AGREE instrument. PLoS One 9(2) e87711.
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0087711

The review aimed to summarize the recommendations of existing guidelines on the treatment of upper respiratory tract infections in
children, and to assess the methodological quality of these guidelines. The authors identified 13 evidence-based guidelines meeting their
criteria: one on pharyngitis, four on rhinosinusitis, four on influenza, three on otitis media, and one on upper respiratory infections. They
used the AGREE Il tool (http://www.agreetrust.org/ ) to assess the quality of these guidelines. They stated that there were huge differences
between the guidelines regarding the categorisation of evidence and recommendations and that nearly all of the guidelines lacked sufficient
involvement of the stakeholders. Penicillin and amoxicillin were suggested for group A streptococcal pharyngitis. Amoxicillin and
amoxicillin-clavulanate were recommended for acute bacterial rhinosinusitis. For mild otitis media, an observation period of 2-3 days prior
to initiation of antibiotic therapy was recommended, with amoxicillin suggested as the first choice antibiotic. There was a lack of direct
evidence to support strong recommendations for influenza. There was a lack of agreement on antimicrobial durations for pharyngitis and
on the initiation and duration of antimicrobials for acute bacterial rhinosinusitis. The review authors recommended that future guidelines
should use a consistent grading system for the quality of evidence and strength of recommendations.

Snellman L, Adams W, Anderson G, et al. 2013. Diagnosis and treatment of respiratory illness in children and adults.
Bloomington (MN): Institute for Clinical Systems Improvement (ICSI).
https://www.icsi.org/quidelines more/catalog guidelines and more/catalog guidelines/catalog respiratory guidelines/re

spiratory illness/

This guideline has three goals: education to assist patients to be competent and comfortable with home care of respiratory illness; to assist
medical personnel to differentiate respiratory illness from more severe illness; to improve the appropriateness of care and reduce
unnecessary antibiotic use for respiratory illness while decreasing the cost of that care. It covers acute conditions in infants aged >3 months,
children, adolescents and adults, who are in good health. A summary of the guideline can be found at the National Guideline Clearinghouse
website:
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National Guideline Clearinghouse. Diagnosis and treatment of respiratory illness in children and adults
http://www.guideline.gov/content.aspx?id=43792&search=upper+respiratory+children

Vodicka TA, Thompson M, Lucas P, et al. 2013. Reducing antibiotic prescribing for children with respiratory tract
infections in primary care: a systematic review. The British Journal of General Practice, 63(612), e445-e54.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3693801/

Doctors frequently prescribe antibiotics for respiratory tract infections (RTls), despite knowing that these infections are mostly self-limiting
and that antibiotics are of uncertain value for RTls. Overuse of antibiotics is of concern because it is associated with the development of
antibiotic resistance, adverse effects, and increased healthcare seeking behaviour. This review aimed to assess the effectiveness of primary
care based interventions to reduce antibiotic prescribing for children with RTIs. The review authors searched for randomised, cluster
randomised and non-randomised studies testing educational and/or behavioural interventions to change antibiotics prescribing for
children (<18 years) with RTls. They identified 17 studies. One study included three different interventions, so in total there were 19
interventions studied: 10 directed at both clinicians and parents, six towards clinicians only, and three to parents only. Eight of the
interventions targeting both parents and clinicians reported significant decreases in prescribing rates, ranging from 6% to 21% at follow-
up from one week to two years. Of the six interventions aimed at clinicians only, one reported a significant reduction in antibiotic prescribing,
a further two reported significant reductions in inappropriate antibiotic prescribing, and the other three reported either no significant
reduction or an increase in antibiotic prescribing. None of the interventions targeting parents only, for example the provision of information
pamphlets in waiting rooms, significantly reduced antibiotics prescriptions. The most effective interventions involved targeting both
clinicians and parents during consultations, providing automatic computer prompts for evidence-based prescribing, and promoting clinician
leadership or participation in the design of treatment guidelines and/or peer education.

Andrews T, Thompson M, Buckley DI, et al. 2012. Interventions to influence consulting and antibiotic use for acute
respiratory tract infections in children: a systematic review and meta-analysis. PLoS One, 7(1), e30334.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3267713/

This review aimed to assess the effect of interventions directed at parents or caregivers that were designed to influence consulting and
antibiotic use for children with respiratory tract infections (RTIs) in primary care. It included studies that used randomised, cluster
randomised, or non-randomised controlled designs, or one group pre/post-test designs, to assess the effect of educational or behavioural
interventions directed at caregivers in influencing consulting or antibiotic use for acute RTlIs in children (birth to 18 years), in developed
countries. There were 23 studies (representing 20 interventions) identified meeting these criteria. Materials designed to engage children as
well as parents were effective in modifying parental knowledge and behaviour, resulting in reductions in consulting rates ranging from 13%
to 40% (moderate level of evidence). Providing parents with delayed prescriptions significantly decreased reported antibiotic use (Risk Ratio
0.46, 95% Cl 0.40 to 0.54); and a delayed or no prescribing approach did not lessen parental satisfaction (strong evidence).

Shulman ST, Bisno AL, Clegg HW, et al. 2012. Clinical practice guideline for the diagnosis and management of group
A streptococcal pharyngitis: 2012 update by the Infectious Diseases Society of America. Clinical Infectious Diseases,
55(10), e86-102. http://cid.oxfordjournals.org/content/55/10/e86.long (Erratum in Clin Infect Dis. 2014 May;58(10):1496.
Dosage error in article text.)

This guideline is intended for healthcare providers who care for child and adult patients with group A streptococcal (GAS) pharyngitis (sore
throat). GAS is the most common cause of bacterial pharyngitis, responsible for 20-30% of sore throat visits in children. Streptococcal
pharyngitis is important because it can lead to the post infectious disorders of acute rheumatic fever and post-streptococcal
glomerulonephritis. Strength of recommendations and quality of evidence are rated using the GRADE system. The guideline covers:
establishing the diagnosis of GAS pharyngitis; who should undergo testing for GAS pharyngitis; treatment recommendations (antibiotics);
adjunctive therapy; and chronic pharyngeal carriage of GAS. It states that penicillin or amoxicillin (for 10 days) remain the treatments of
choice, except in penicillin allergic patients, who should be treated with first generation cephalosporin (for those not anaphylactically
sensitive) for 10 days, clindamycin or clarithromycin for 10 days, or azithromycin for 5 days. Additional publications on the treatment of
streptococcal pharyngitis, with an emphasis on the prevention of subsequent rheumatic fever can be found in the chapter on rheumatic
fever, on page 235.

National Institute for Health and Clinical Excellence. 2008. Prescribing of antibiotics for self-limiting respiratory tract
infections in adults and children in primary care. London: National Institute for Health and Clinical Excellence.
https://www.nice.org.uk/guidance/cg69

Acute respiratory infections are common and usually self-limiting. Overuse of antibiotics in primary care increases rates of antibiotic
resistance which could become a major public health problem. This guideline is intended to provide evidence-based best practice advice
on the care of adults and children over three months of age for whom immediate prescribing of antibiotics is not warranted. The guidelines
state that a no antibiotic or delayed antibiotic prescribing strategy is appropriate for patients with the following conditions: acute otitis
media, acute sore throat/acute pharyngitis/acute tonsillitis, common cold, acute rhinosinusitis, acute cough/acute bronchitis but that an
immediate antibiotic prescribing strategy can be considered for bilateral acute otitis media in children younger than two years, acute otitis
media in children with otorrhoea and acute sore throat/acute pharyngitis/acute tonsillitis when three or more Centor criteria are present.
The guidelines also cover advice to patients and identifying patients at risk of developing complications who require immediate antibiotics
and/or  further investigations. The full guideline, and the supporting evidence, can be downloaded here:
http://www.nice.org.uk/guidance/cg69/evidence .

Jefferson T, Del Mar C, Dooley L, et al. 2011. Physical interventions to interrupt or reduce the spread of respiratory
viruses. Cochrane Database of Systematic Reviews, 2011(7).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006207.pub4/abstract
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This review considers the effectiveness of physical interventions such as isolation, quarantine, hand washing and wearing masks, gloves and
gowns in preventing the spread of respiratory viruses, particularly during epidemics. It includes 66 papers from 67 studies of various types
(RCTs, cluster-RCTs, case-control studies, cohort studies and before-and-after studies). The five included RCTs, and most cluster RCTs, were
judged to be at high risk of bias. The reviewers concluded that hand washing interventions are effective, particularly when directed at
younger children. This may be because young children are less capable of managing their own hygiene and because they have longer-lived
infections and more social contact (thus being more likely to make other people ill). Barrier methods such as gowns, gloves and masks are
also effective, as is isolation of suspected cases. These interventions are even more effective when used in combination. The benefits of
adding virucidals or antiseptics to normal hand washing are uncertain. There was limited evidence of the superior effectiveness of N95
respirators over simple surgical masks however the respirators were more expensive and more uncomfortable to wear. The authors state
that N95 respirators may be useful in very high risk situations but that further research is needed to define these situations.

Lee KM, Shukla VK, Clark M, et al. 2011. Physical Interventions to Interrupt or Reduce the Spread of Respiratory
Viruses - Resource Use Implications: A Systematic Review. Ottawa (ON): Canadian Agency for Drugs and Technologies
in Health. https://www.cadth.ca/media/pdf/M0024 respiratory viruses tr e.pdf

This systematic review, prepared by the CADTH in partnership with the WHO, assesses the resource use implications associated with physical
interventions for interrupting or reducing the spread of respiratory viruses. It is complementary to the Cochrane review above. Seven studies
were identified as meeting the reviews inclusion criteria i.e. they reported information on resource use of physical interventions or assessed
the cost-effectiveness of physical interventions. They were all observational in nature and provided only low quality evidence. The review
authors noted that the Cochrane review indicated that the use of physical interventions to interrupt or reduce the spread of respiratory
viruses during epidemics and pandemics is effective, and they stated that, given the generally low cost of these interventions, the reviewed
economic studies showed that the use of personal protective equipment was economically attractive, more so when transmission and
fatality rates are high.

The following publication provides a brief summary of the review: https://www.cadth.ca/media/pdf/cadth-2-3-02.pdf .

Alves Galvao Mércia G, Rocha Crispino Santos Marilene A, Alves da Cunha Antonio JL. 2014. Antibiotics for preventing
suppurative complications from undifferentiated acute respiratory infections in children under five years of age.
Cochrane Database of Systematic Reviews http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007880.pub2/abstract

One possible reason why antibiotics may be prescribed for undifferentiated acute upper respiratory infections (those not confined to one
specific part of the respiratory tract) is the belief that they may prevent bacterial complications such as otitis media, mastoiditis, quinsy
(tonsillar abscess) or pneumonia. This review aimed to assess the efficacy and safety of antibiotics for preventing complications in children
aged two to 59 months who have undifferentiated acute respiratory infections (ARIs). Studies were deemed eligible for inclusion in the
review if they were RCTs or quasi-RCTs comparing antibiotic prescriptions with placebo or non-treatment in children up to 59 months with
an undifferentiated ARI for up to seven days. Four such studies were identified, involving 1,314 children. Three trials investigated the use of
amoxicillin/clavulanic acid to prevent otitis;, and one investigated ampicillin to prevent pneumonia. Data from the three
amoxicillin/clavulanic acid trials (414 children in total) indicated that the antibiotic was associated with a non-significant reduction in risk
of otitis media: risk ratio 0.70, 95% Cl 0.45 to 1.11, moderate quality evidence. Data from the one trial (889 children) that compared ampicillin
trial to supportive care (continuation of breastfeeding, clearing of the nose and paracetamol for fever control) indicated that ampicillin did
not significantly affect the risk developing pneumonia: risk ratio 1.05, 95% Cl 0.74 to 1.49, moderate quality evidence. It was not possible
to analyse harm outcomes as these were reported only as percentages. There were no studies found that assessed mastoiditis, quinsy,
abscess, meningitis, hospital admission or death. The review authors concluded that the quality of evidence currently available does not
provide strong support for the use of antibiotics to reduce the risk of otitis or pneumonia in children aged up to five years of age with
undifferentiated ARIs and that further high quality research is needed to provide more definitive evidence of the effectiveness of antibiotics
in this population.

Spurling Geoffrey KP, Del Mar Chris B, Dooley L, et al. 2013. Delayed antibiotics for respiratory infections. Cochrane
Database of Systematic Reviews (4) http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004417.pub4/abstract

One strategy to reduce antibiotics prescribing for infections that are likely to be viral and/or self-limiting is to provide prescriptions but
advise patients to delay getting them filled in the hope that symptoms will resolve first. This review sought to evaluate delayed antibiotics
vs. immediate antibiotics as a prescribing strategy for acute respiratory infections. The review authors identified ten relevant RCTs with a
total of 3,157 participants. For most outcomes, other than patient satisfaction, the heterogeneity of the trials precluded meta-analysis. For
the clinical outcomes evaluated in cough and common cold there was no difference between delayed, immediate and no prescribed
antibiotics. In patients with sore throat and otitis media, immediate antibiotics were more effective than delayed antibiotics for fever, pain
and malaise in some studies. There were no significant differences in complication rates and only minor differences in adverse effects.
Compared to immediate antibiotics, delayed antibiotics resulted in a significant reduction in antibiotic use, and the strategy of no antibiotics
use led to the least antibiotic use. Patients were slightly less satisfied with delayed antibiotics than immediate antibiotics: 87% vs. 92%, odds
ratio (OR) 0.52; 95% Cl 0.35 to 0.76. Delayed and no antibiotics had similar satisfaction rates: 87% vs. 83%, OR 1.44; 95% Cl 0.99 to 2.10,
with both strategies achieving over 80% satisfaction. There was no difference between the immediate and delayed antibiotics groups in re-
consultation rates. No studies evaluated antibiotic resistance. The review authors concluded that in patients with respiratory infections,
where clinicians believe it is safe not to give antibiotics immediately, giving no antibiotics with advice to return if symptoms don't resolve
is likely to result in the least antibiotics use, with similar clinical outcomes and patient satisfaction to delayed antibiotics.

Jefferson T, Rivetti A, Di Pietrantonj C, et al. 2012. Vaccines for preventing influenza in healthy children. Cochrane
Database of Systematic Reviews (8) http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004879.pub4/abstract

The aim of this review was to appraise all comparative studies evaluating the effects of influenza vaccines in healthy children, assess vaccine
efficacy (prevention of confirmed influenza) and effectiveness (prevention of influenza-like iliness (ILI)) and document adverse events
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associated with influenza vaccines. The review included 75 studies with around 300,000 observations. Seventeen RCTs, 19 cohort studies
and 11 case-control studies were included in the analysis of vaccine efficacy and effectiveness. Evidence from RCTs of live attenuated
vaccine (administered via nasal spray) indicated that six children under the age of six need to be vaccinated to prevent one case of influenza
(infection and symptoms). There was no usable data on live attenuated vaccine use in children aged < two years. Inactivated vaccines
(administered via injection) were not significantly more efficacious than placebo in children aged < two years. Twenty-eight children over
the age of six needed to be vaccinated to prevent one case of influenza (infection and symptoms), and eight need to be vaccinated to
prevent one case of influenza-like illness (ILI). There was no evidence found regarding an effect on secondary cases, lower respiratory
disease, drug prescriptions, otitis media and its consequences and socioeconomic impact. There was weak single-study evidence of an
effect on children’s school absenteeism, and caring parents’ work absenteeism. Due to variability in study design and presentation of data,
a meta-analysis of safety outcome data was unfeasible. Extensive evidence of reporting bias of safety outcomes from trials of live-attenuated
vaccines inhibited meaningful analysis. One specific brand of monovalent pandemic vaccine is associated with cataplexy and narcolepsy in
children and there is sparse evidence of serious harms (such as febrile convulsions) in specific situations. The review authors concluded that
influenza vaccine are efficacious in preventing cases of influenza in children > two years of age, but there is little evidence available for
younger children. They noted that vaccination of healthy children is recommended from six months of age in the US, Canada, parts of
Europe and Australia despite there being only one study of inactivated vaccine in children < two years of age. They also noted that many
published trials are funded by industry and there is widespread evidence of manipulation of conclusions and spurious notoriety of studies.
They stated that the review content and findings should be interpreted with this in mind.

Wang K, Shun-Shin M, Gill P, et al. 2012. Neuraminidase inhibitors for preventing and treating influenza in children
(published trials only). Cochrane Database of Systematic Reviews (4)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD002744.pub4/abstract

During influenza epidemics, more than 40% of children may become ill. Options for prevention include the neuraminidase inhibitors
zanamivir (Relenza) and oseltamivir (Tamiflu). Laninamivir octanoate, the prodrug of laninamivir, is under development. This review aimed
to assess the efficacy, safety and tolerability of neuraminidase inhibitors in treating and preventing influenza in children. The review authors
identified six double-blind RCTs involving 1,906 children with clinical influenza and 450 children with influenza diagnosed on rapid near-
patient influenza testing. Of these 2,356 children, 1,255 had laboratory-confirmed influenza. The review also included three prophylaxis
trials involving 863 children exposed to influenza. In children with laboratory-confirmed influenza oseltamivir reduced median duration of
iliness by 36 hours (26%, p < 0.001). One trial of oseltamivir in children with asthma who had laboratory-confirmed influenza showed only
a small reduction in iliness duration (10.4 hours, 8%), which was not statistically significant (p = 0.542). Laninamivir octanoate 20 mg reduced
symptom duration by 2.8 days (60%, p < 0.001) in children with oseltamivir-resistant influenza A/H1N1. Zanamivir reduced median duration
of illness by 1.3 days (24%, p < 0.001). Oseltamivir significantly reduced acute otitis media in children aged one to five years with laboratory-
confirmed influenza (risk difference (RD) —0.14, 95% C| —0.24 to —0.04). Prophylaxis with either zanamivir or oseltamivir was associated with
an 8% absolute reduction in developing influenza after a case came into the household (RD -0.08, 95% Cl -0.12 to -0.05, p < 0.001). The
adverse event profile of zanamivir was no worse than placebo but vomiting was more common with oseltamivir than placebo (number
needed to harm = 17, 95% ClI 10 to 34). Laninamivir octanoate and oseltamivir had similar adverse event profiles. The review authors
concluded that oseltamivir and zanamivir appear to have modest benefit in reducing duration of illness in children with influenza. They
noted that their analysis was limited by small sample sizes and being unable to pool data from different studies, and that using data from
only published studies may have resulted in significant publication bias. They concluded that: based on published trial data, ostelamivir
reduces the incidence of otitis media in children aged one to five years, but is associated with a significant risk of vomiting; one study
indicated that laninamivir octanoate was more effective than oseltamivir in reducing duration of illness in children with oseltamivir-resistant
influenza A/H1N1; there is weak evidence that oseltamivir and zanamivir have modest benefits in preventing the transmission of influenza
in households. They stated that the clinical efficacy of neuraminidase inhibitors in 'at risk' children, such as those with chronic medical
conditions, is still uncertain and that larger high-quality trials are needed to determine the efficacy of neuraminadase inhibitors in preventing
serious complications of influenza, such as hospital admission or pneumonia, especially in “at-risk” groups.

Immunisation Advisory Centre. 2014. Influenza vaccine (Fluarix® or Influvac®) http://www.immune.org.nz/node/604
accessed June 2015.

This webpage provides information about influenza vaccination. The section “Who should get the vaccine” states that the vaccine is available
for anyone aged 6 months or more, and free for children aged four and under who have been hospitalised for respiratory illness or have a
history of a significant respiratory illness, children and adults with a medical condition that increases their risk of acquiring influenza or
developing complications from influenza, and Children and young people aged 6 months to 18 years living within the Canterbury District
Health Board area

MacDonald N E, McDonald J C, Canadian Paediatric Society Infectious Diseases and Immunization Committee. 2014. The
benefits of influenza vaccine in pregnancy for the fetus and the infant younger than six months of age
http://www.cps.ca/en/documents/position/influenza-vaccine-in-pregnancy accessed June 2015.

This practice point (with references) explains that influenza is a serious problem for infants aged <6 months, who have hospitalisation rates
comparable with those of the elderly. Because influenza vaccination is ineffective in this age group, the optimal evidence-based strategy is
to administer trivalent inactivated influenza vaccines during pregnancy. Immunizing with trivalent inactivated influenza vaccines in the
second and third trimester is stated to be well studied and safe, not only providing protection for the pregnant woman and her infant <6
months of age, but also for the fetus by decreasing the risk for low birth weight.
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TONSILLECTOMY

Introduction

In New Zealand, there are large number of waiting list admissions for tonsillectomy each year.3! While some
tonsillectomies are performed for the management of upper airway obstruction and/or obstructive sleep apnoea,
most are for the management of recurrent tonsillitis.3* There has been considerable controversy regarding the
benefits of tonsillectomy for recurrent throat infections, and internationally tonsillectomy is now a much less
frequently performed procedure than it was in the past.32-** Several national guidelines and an Australasian
position paper recommend the use of the “Paradise Criteria” when determining the indications for
tonsillectomy.323:38 These are: seven or more well-documented, adequately treated disabling sore throats due to
tonsillitis in the preceding year; OR five or more such episodes in each of the previous two years; OR three or
more such episodes in the previous three years.*’

A recent Cochrane review of this issue found that for children with chronic or recurrent acute tonsillitis, having
a tonsillectomy or adenotonsillectomy resulted in having, on average, 0.6 fewer episodes of sore throat of any
severity in the first post-operative year (including as one episode the period post-surgery).3 In the sub-group of
severely affected patients, there was low quality evidence that having tonsillectomy resulted in 0.1 fewer
episodes of moderate/severe sore throat, while in the sub-group of moderately affected patients, there was
moderate quality evidence that having tonsillectomy resulted in 0.8 more episodes of moderate/severe sore
throat, including the period post-surgery in both sub-group analyses.

The most significant complication of tonsillectomy is haemorrhage which has been reported as occurring in 2—
3% of cases and which has, on rare occasions, proved fatal.323°

The following section uses data from the National Minimum Dataset to review waiting list admissions for
tonsillectomy with or without adenoidectomy. Guidelines and evidence-based reviews, which consider how
these conditions might best be prevented or managed, are summarised at the end of the section.

Data sources and methods
Indicator

Hospitalisations for tonsillectomy +/— adenoidectomy in 0-14 year olds
Data sources

Numerator: National Minimum Dataset

Denominator: Statistics NZ Estimated Resident Population (with linear extrapolation being used to calculate denominators
between Census years)

Definition

Arranged or waiting list hospitalisations of 0-14 year olds for tonsillectomy +/- adenoidectomy (hospitalisations per 1,000

population)

Indications (primary diagnosis) for tonsillectomy include: Chronic tonsillitis; hypertrophy of the tonsils/adenoids; sleep apnoea,

and other or unspecified chronic diseases of tonsils/adenoids. Refer to Appendix 6 for the codes included.

Notes on interpretation

Note 1: An acute admission is an unplanned hospitalisation occurring on the day of presentation, while an arranged admission
(also referred to as a semi-acute admission) is a non-acute hospitalisation with an admission date less than seven days after the
date the decision was made that the hospitalisation was necessary. A waiting list admission is a planned hospitalisation, where
the admission date is seven or more days after the date the decision was made that the hospitalisation was necessary. Because
arranged admissions comprise a mix of patients being admitted semi-acutely for the management of medical conditions, and
semi-urgently for operative procedures, in this section arranged admissions have been included.

While in a small number of cases a single child may have appeared in both the tonsillectomy and acute URTI analyses, in reality
the majority of hospitalisations for tonsillectomy were for chronic upper respiratory conditions (e.g. chronic tonsillitis,
obstructive sleep apnoea) and are not included in the acute URTI section.

Note 2: The term "tonsillectomy +/- adenoidectomy" has been used as adenoidectomy is often performed simultaneously with
tonsillectomy and it is difficult to exclude those receiving both procedures without excluding a large number of cases of
tonsillectomy.

Note 3: Appendix 3 outlines the limitations of the data utilised from the National Minimum Dataset. The reader is advised to
review this appendix before interpreting any trends.
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National trends and distribution

From 2000 to 2005 the hospitalisation rate for tonsillectomy +/- adenoidectomy (tonsillectomy) fell, and then
increased from 2005 until 2014.The rate was not significantly different in 2014 to that in 2000 (Figure 52). The
highest tonsillectomy hospitalisation rates were in European/Other, and it was in this ethnic group that the fall in
rates to 2005 and later rise in rates was evident. Rates for Maori, Pacific and Asian/Indian were fairly stable
until 2005-2006. Since 2006 rates for Maori have increased steadily, while rates for Pacific and Asian/Indian
increased between 2005 and 2007 and have been fairly stable since (Figure 53).

Figure 52. Hospitalisations for tonsillectomy +/- adenoidectomy in 0-14 year olds, New Zealand 2000-2014
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Figure 53. Hospitalisations for tonsillectomy +/— adenoidectomy in 0-14 year olds, by ethnicity, New Zealand
2000-2014
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Distribution by primary diagnosis
Between 2010 and 2014 the most common primary diagnosis associated with hospitalisation for tonsillectomy
was chronic tonsillitis. Hypertrophy of tonsils or adenoids and sleep apnoea were also common (Table 60).
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Table 60. Hospitalisations for tonsillectomy +/— adenoidectomy in 0-14 year olds, by primary diagnosis, New
Zealand 2010-2014

. . . Number: Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-14 95% Cl Per cent
average year olds
Tonsillectomy +/- adenoidectomy in 014 year olds
New Zealand
Chronic tonsillitis 8,732 1,746 1.93 1.89-1.97 55.40
Hypertrophy tonsils/adenoids 3,532 706 0.78 0.75-0.81 22.40
Sleep apnoea 2,866 573 0.63 0.61-0.66 18.20
Acute tonsillitis 34 7 0.01 | <0.01-0.01 0.20
Otitis media 145 29 0.03 0.03-0.04 0.90
Perforation or other disorders tympanic membrane 5 1 <0.01 s <0.1
Peritonsillar abscess <5 s s s s
S:ere;);it:jr;speaﬁed chronic diseases of the tonsils 23 5 <001 . 010
Other diagnoses 421 84 0.09 0.08-0.10 2.67
Total 15,761 3,152 348 3.43-3.53 100.00

Numerator: National Minimum Dataset (arranged and waiting list admissions); Denominator: Statistics NZ Estimated Resident
Population

Distribution by demographic factors

Male tonsillectomy rates were higher than female to age seven, and female rates higher from age eight. The
peak age for tonsillectomy hospitalisation in all ethnic groups was four years after which rates decreased with
increasing age to age 13 (Figure 54). The peak age for tonsillectomy hospitalisation was four years for
European/Other and Asian/Indian and six years for Maori and Pacific, otherwise the age pattern was similar
across ethnic groups.

Figure 54. Hospitalisations for tonsillectomy +/— adenoidectomy in 0-14 year olds, by age and sex, New Zealand
2010-2014
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Distribution by region

Between 2010 and 2014 hospitalisation rates for tonsillectomy were significantly higher than the national rate in
the Northland, Waikato, Bay of Plenty, Hawke's Bay, MidCentral, Whanganui, South Canterbury, West Coast
and Southern DHBs, and significantly lower in the Waitemata, Auckland, Counties Manukau, and Capital &
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Coast DHBs. In remaining district health boards there was no significant difference from the national rate

(Figure 55, Table 61).

Figure 55. Hospitalisations for tonsillectomy +/— adenoidectomy in 0-14 year olds, by district health board, New

Zealand 2010-2014
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Table 61. Hospitalisations for tonsillectomy +/— adenoidectomy in 0-14 year olds, by district health board, New

Zealand 2010-2014

Number:

Number: annual

Rate per 1,000

DHB 2010-2014 average 0-14 year olds Rate ratio 9% cl
Tonsillectomy +/- adenoidectomy in 0-14 year olds

Northland 717 143 3.95 1.14 1.05-1.22
Waitemata 1,482 296 2.64 0.76 0.72-0.80
Auckland 1,113 223 2.70 0.78 0.73-0.82
Counties Manukau 1,717 343 2.89 0.83 0.79-0.87
Waikato 1,731 346 4.24 1.22 1.16-1.28
Bay of Plenty 851 170 3.75 1.08 1.01-1.15
Lakes 426 85 3.62 1.04 0.95-1.15
Tairawhiti 192 38 3.28 0.94 0.82-1.09
Taranaki 386 77 3.23 0.93 0.84-1.03
Hawke's Bay 752 150 4.34 1.25 1.16-1.34
MidCentral 857 171 5.00 1.44 1.34-1.54
Whanganui 373 75 5.70 1.64 1.48-1.81
Hutt Valley 481 96 3.18 0.92 0.84-1.00
Capital & Coast 628 126 2.29 0.66 0.61-0.71
Wairarapa 149 30 3.55 1.02 0.87-1.20
Nelson Marlborough 429 86 3.19 0.92 0.83-1.01
South Canterbury 380 76 7.18 2.06 1.86-2.28
Canterbury 1,597 319 3.37 0.97 0.92-1.02
West Coast 163 33 5.16 1.48 1.27-1.73
Southern 1,327 265 474 1.36 1.29-1.44
New Zealand 15,761 3,152 3.48 1.00

Numerator: National Minimum Dataset (arranged and waiting list admissions); Denominator: Statistics NZ Estimated Resident

Population
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Northern region distribution and trends

Comparison with New Zealand
Between 2010 and 2014 hospitalisation rates for tonsillectomy +/- adenoidectomy (tonsillectomy) in Northland

were significantly higher than the national rate, and significantly lower in Waitemata, Auckland, and Counties
Manukau DHBs (Table 62).

Table 62. Hospitalisations for tonsillectomy +/- adenoidectomy in 014 year olds, Northern DHBs vs New
Zealand 2010-2014

e, | Mot | Saep 0 | pernio | ssxc
Tonsillectomy +/- adenoidectomy in 0-14 year olds

Northland 717 143 3.95 1.14 1.05-1.22

Waitemata 1,482 296 2.64 0.76 0.72-0.80

Auckland 1,113 223 2.70 0.78 0.73-0.82

Counties Manukau 1,717 343 2.89 0.83 0.79-0.87

New Zealand 15,761 3,152 3.48 1.00

Numerator: National Minimum Dataset (arranged and waiting list admissions); Denominator: Statistics NZ Estimated Resident
Population

Regional trends

Between 2000 and 2014 there has been year-on-year variability in the tonsillectomy hospitalisation rates in the
Northern DHBs. The rate of hospitalisations has generally been variable in Waitemata, Auckland, and Counties
Manukau DHBs, while Northland has been gradually increasing (Figure 56).

Figure 56. Hospitalisations for tonsillectomy +/- adenoidectomy in 0-14 year olds, Northern DHBs vs New
Zealand 2000-2014
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Between 2000 and 2014 the tonsillectomy hospitalisation rates were higher for European 0-14 year olds than for
the other ethnic groups in Northland, Waitemata, and Counties Manukau DHBs, while in Auckland DHB ethnic
differences were less evident (Figure 57, Figure 58).
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Figure 57. Hospitalisations for tonsillectomy +/—- adenoidectomy in 0-14 year olds, by ethnicity, Northland and
Counties Manukau DHBs 2000-2014
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Figure 58. Hospitalisations for tonsillectomy +/- adenoidectomy in 0-14 year olds, by ethnicity, Waitemata and
Auckland DHBs 2000-2014
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Regional distribution by primary diagnosis

Between 2010 and 2014 the most common primary diagnosis associated with hospitalisation for tonsillectomy
in all four Northern DHBs was chronic tonsillitis. Hypertrophy of tonsils and/or adenoids and sleep apnoea were
also common (Table 63).
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Table 63. Hospitalisations for tonsillectomy +/- adenoidectomy in 0—14 year olds, by primary diagnosis, Northern

DHBs 2010-2014

. . . Number- Number: Rate per Per
Primary diagnosis 2010-2014 annual 1,000 0-14 95% ClI cent
average year olds
Tonsillectomy +/- adenoidectomy in 014 year olds
Northland
Chronic tonsillitis 434 87 2.39 2.18-2.63 60.5
Hypertrophic tonsils and/or adenoids 136 27 0.75 0.63-0.89 19.0
Sleep apnoea 80 16 0.44 0.35-0.55 11.2
Acute tonsillitis <5 s s s s
Otitis media 12 2 0.07 0.04-0.12 17
Other/unspecified chronic diseases of tonsils/adenoids <5 s s s s
Perforation or other disorders of tympanic membrane <5 S s s s
Other diagnoses 46 9 0.25 0.19-0.34 6.4
Total 717 143 3.95 3.67-4.25 100.0
Waitemata
Chronic tonsillitis 892 178 1.59 1.49-1.70 60.2
Hypertrophic tonsils and/or adenoids 204 41 0.36 0.32-0.42 13.8
Sleep apnoea 359 72 0.64 0.58-0.71 24.2
Otitis media 7 1 0.01 0.01-0.03 0.5
Other/unspecified chronic diseases of tonsils/adenoids <5 S S 3 S
Peritonsillar abscess <5 s s s s
Other diagnoses 15 3 0.03 0.02-0.04 1.0
Total 1482 296 2.64 2.51-2.78 100.0
Auckland DHB
Chronic tonsillitis 538 108 1.30 1.20-1.42 483
Hypertrophic tonsils and/or adenoids 204 41 0.49 0.43-0.57 18.3
Sleep apnoea 333 67 0.81 0.73-0.90 29.9
Otitis media 11 2 0.03 0.01-0.05 1.0
Other/unspecified chronic diseases of tonsils/adenoids <5 s s s s
Perforation or other disorders of tympanic membrane <5 S s s S
Other diagnoses 23 5 0.06 0.04-0.08 2.1
Total 1113 223 2.70 2.54-2.86 100.0
Counties Manukau

Chronic tonsillitis 976 195 1.64 1.54-1.75 56.8
Hypertrophic tonsils and/or adenoids 562 112 0.95 0.87-1.03 327
Sleep apnoea 118 24 0.20 0.17-0.24 6.9
Acute tonsillitis 5 1 0.01 s 0.3
Otitis media 15 3 0.03 0.02-0.04 0.9
Other/unspecified chronic diseases of tonsils/adenoids <5 S s s s
Perforation or other disorders of tympanic membrane <5 S s s s
Other diagnoses 38 8 0.06 0.05-0.09 2.2
Total 1717 343 2.89 2.76-3.03 100.0

Numerator: National Minimum Dataset (arranged and waiting list admissions); Denominator: Statistics NZ Estimated Resident

Population
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Evidence for good practice for the prevention and treatment of
tonsillitis

International guidelines on the indications for tonsillectomy

Marcus CL, Brooks LJ, Draper KA, et al. 2012. Diagnosis and management of childhood obstructive sleep apnea
syndrome. Pediatrics. http://pediatrics.aappublications.org/content/early/2012/08/22/peds.2012-1671.abstract

This clinical practice guideline, from the American Academy of Pediatrics, provides recommendations for the diagnosis and management of
obstructive sleep apnoea syndrome (OSAS) in children and adolescents. It focusses on uncomplicated childhood OSAS associated with
adenotonsillar hypertrophy and/or obesity in an otherwise healthy child who is being treated in primary care. The recommendations and
strength of evidence are graded according to the AAP policy statement, “Classifying Recommendations for Clinical Practice Guidelines”. The
recommendations are: (1) All children/adolescents should be screened for snoring. (2) Polysomnography should be performed in
children/adolescents with snoring and symptoms/signs of OSAS and, if polysomnography is not available, then alternative diagnostic tests
or specialist referral for more extensive evaluation may be considered. (3) Adenotonsillectomy is the recommended first-line treatment for
patients with adenotonsillar hypertrophy. (4) High-risk patients should have postoperative monitoring as inpatients. (5) Patients should be
re-evaluated postoperatively to determine whether further treatment is required, and objective testing should be performed in patients who
are high risk or have persistent symptoms/signs of OSAS after therapy. (6) Continuous positive airway pressure is recommended for treatment
of OSAS if adenotonsillectomy is not performed or if OSAS persists postoperatively. (7) Weight loss is recommended in addition to other
therapy for patients who are overweight or obese. (8) Intranasal corticosteroids are an option for children with mild OSAS in whom
adenotonsillectomy is contraindicated or for children with mild postoperative OSAS.

Marcus CL, Brooks LJ, Ward SD, et al. 2012. Diagnosis and management of childhood obstructive sleep apnea
syndrome. Pediatrics, 130(3), e714-e55. http://pediatrics.aappublications.org/content/130/3/e714.abstract

This technical report describes the procedures involved in developing the AAP's recommendations on the management of childhood
obstructive sleep apnoea syndrome (OSAS), see above. The authors evaluated literature from 1999 through 2011 and identified 350 articles
which provided relevant data. Most studies (76%) were given an evidence grading of level lll or IV, and did not include a control group. The
authors stated that there was a clear need for randomised clinical trials with blinding. The literature indicated that the prevalence of OSAS in
children ranged from 0% to 5.7% and that obesity is an independent risk factor. Most diagnostic tests for OSAS had low sensitivity and
specificity. Treatment of OSAS (with adenotonsillectomy) leads to improvements in behaviour and attention, and probably improvement in
cognitive abilities, but a proportion of patients have residual OSAS post-operatively, ranging from 13% to 29% in low risk groups to 73%
when obese children were included and stricter polysomnographic criteria for initial diagnosis were used. A significant proportion of obese
patients needed intubation or continuous positive airway pressure (CPAP) postoperatively, which reinforces the need for inpatient
observation. CPAP was found to be an effective treatment for OSAS but adherence is a major barrier and therefore CPAP is not recommended
as a first-line therapy for OSAS where adenotonsillectomy is an option. Mild OSAS may be ameliorated by intranasal steroids but follow-up
is required.

Baugh R, Archer S, Mitchell R, et al. 2011. Clinical practice guideline: Tonsillectomy in children. American Academy of
Otolaryngology-Head and Neck Surgery. http://oto.sagepub.com/content/144/1 suppl/S1.full.pdf+html

This guideline provides evidence-based guidance for identifying the children (1-18 years) who are the best candidates for tonsillectomy;
optimising perioperative management; and improving communication with parents about management options. Each evidence-based
statement is followed by an indication of the strength of the recommendation based on the quality of the evidence. It recommends watchful
waiting for recurrent throat infections if there have been <7 episodes in the past year, <5 episodes per year in the past 2 years, or <3 episodes
per year in the past 3 years. These criteria form part of the “Paradise Criteria”, which are used in what the guidelines call the most frequently
cited and meticulous RCTs investigating the efficacy of tonsillectomy. Table 9 compares three major guidelines: those of the US, Scotland and
Italy. The Scottish and US guidelines recommend the Paradise criteria for assessing the need for tonsillectomy. The Italian guidelines state
the that tonsillectomy is indicated in patients with at least one year of recurrent tonsillitis (5+ episodes per year) that is disabling and interferes
with normal activities, but only after an additional six months of watchful waiting during which a diary documenting clinical symptoms is kept.
The guidelines also cover indications for tonsillectomy in children with sleep disordered breathing (the common indication for tonsillectomy
other than recurrent sore throat).

Roland PS, Rosenfeld RM, Brooks LJ, et al. 2011. Clinical practice guideline: Polysomnography for sleep-disordered
breathing prior to tonsillectomy in children. Otolaryngol Head Neck Surg, 145(1 Suppl), S1-15

Polysomnography (PSG) is the electrographic recording of simultaneous physiologic variables during sleep, in a dedicated sleep laboratory.
It is considered to be the best method for objectively assessing sleep disorders. The purpose of this guideline is to provide evidence-based
recommendations for PSG prior to tonsillectomy in children aged 2-18 years for whom sleep disordered breathing (SDB) is the primary
indication for surgery. It does not apply to children having adenoidectomy alone, or to children who are being considered for continuous
positive airway pressure (CPAP) or other surgery for SDB. The guideline makes following recommendations based on observational studies
with a preponderance of benefit over harm: children with obesity, Down syndrome, craniofacial abnormalities, neuromuscular disorders, sickle
cell disease or mucopolysaccaridoses and SDB should be referred for PSG; for children without any of the previous conditions but for whom
the need for surgery is uncertain or for whom there is discordance between observed tonsillar size and the reported severity of SDB, clinicians
should advocate for PSG; clinicians should communicate PSG results to the anaesthetist; clinicians should admit children with OSA
documented via PSG for inpatient, overnight monitoring after tonsillectomy if they are aged < 3 years or have severe OSA (apnoea-hypopnea
index of 10 or more obstructive events/hour, oxygen saturation nadir less than 80%, or both). Based on diagnostic studies with limitations,
and a preponderance of benefit over harm, the guideline recommends laboratory-based PSG over unattended monitoring at home with a
portable device, when possible.

Evidence-based Medicine reviews

Chaithongwongwatthana S, Yamasmit W, Limpongsanurak S, et al. 2015. Pneumococcal vaccination during pregnancy
for preventing infant infection. Cochrane Database of Systematic Reviews (1)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004903.pub4/abstract
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The bacterium Streptococcus pneumoniae can cause serious illnesses including bacteraemia, meningitis and pneumonia, as well as other lower
and upper respiratory tract infections such as otitis media and sinusitis. Pneumococcal vaccination is ineffective in infants less than three
months of age. Vaccination of pregnant women may offer their infants protection from pneumococcal disease in their early months of life.
The authors of this review identified seven RCTs of pneumococcal vaccination in pregnant women. Six of these (919 participants) contributed
data for meta-analysis. There was no evidence that pneumococcal vaccination during pregnancy reduces the risk of neonatal infection (risk
ratio (RR) 0.66; 95% Cl 0.30 to 1.46; two trials, 241 pregnancies, low quality evidence). For the other outcomes of interest (maternal and
neonatal antibody levels, percentage of women with seroprotection) there were mostly wide confidence intervals crossing one (indicating no
significant effect). Most of the trials had small numbers of participants and few events so the quality of the evidence they provided was low.
The review authors concluded that there is insufficient evidence to determine whether pneumococcal vaccination during pregnancy could
reduce infant infection.

Sauni R, Verbeek Jos H, Uitti J, et al. 2015. Remediating buildings damaged by dampness and mould for preventing or
reducing respiratory tract symptoms, infections and asthma. Cochrane Database of Systematic Reviews (2)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007897.pub3/abstract

Moisture damage is a common problem in homes, workplaces and public buildings such as schools. The resulting dampness and mould has
been associated with respiratory symptoms, asthma and respiratory infections in the buildings' occupants. This review aimed to determine
the effectiveness of repairing buildings damaged by dampness and mould in reducing or preventing respiratory symptoms, asthma and
respiratory infections. It included 12 studies with a total of 8,028 participants: two RCTs (294 participants), one cluster RCT (4,407 participants),
and nine controlled before and after (CBA) studies (3,327 participants). Interventions varied from thorough renovation to cleaning only. There
was moderate to low quality evidence that repairing houses decreased asthma-related symptoms and respiratory infections in adults. For
children, there was no difference between those whose houses were repaired and those who received information only in the number of
asthma days or asthma-related emergency department visits (one study, moderate quality evidence). One CBA study provided very low quality
evidence that asthma-related and other respiratory symptoms decreased after repairing a mould-damaged office building, and another CBA
study found no difference between full and partial repair of houses. For children in schools, the evidence regarding an effect of mould
remediation on respiratory symptoms was inconsistent. Out of many symptom measures only respiratory infections might have decreased
after the intervention. For staff in schools, there was very low quality evidence that asthma-related and other respiratory symptoms were
similar in staff in mould-damaged schools and staff in undamaged schools, both before and after intervention. The review authors stated that
better research is needed, preferably with a cluster-RCT design and more validated outcome measures.

Hao Q, Dong Bi R, Wu T. 2015. Probiotics for preventing acute upper respiratory tract infections. Cochrane Database of
Systematic Reviews (2) http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006895.pub3/abstract

Probiotics are live bacteria believed to confer health benefits (such as improved immune system function) when consumed in foods such as
yoghurt, or as dietary supplements. This review aimed to assess the effectiveness and safety of probiotics, compared to placebo, in preventing
upper respiratory infections (URTIs) in people of all ages, at risk of URTIs. The review authors identified 13 relevant RCTs, but could extract
data for meta-analysis from only 12 of them (3,720 participants including children, adults, and older people). They found that probiotics were
better than placebo when measuring the number of participants experiencing episodes of acute URTI as follows: at least one episode (odds
ratio (OR) 0.53; 95% Cl 0.37 to 0.76, p < 0.001, low quality evidence); at least three episodes (OR 0.53; 95% Cl 0.36 to 0.80, p = 0.002, low
quality evidence); the mean duration of an episode of acute URTI (mean difference -1.89 days; 95% Cl —2.03 to -1.75 days, p < 0.001, low
quality evidence); reduced antibiotic prescription rates for acute URTIs (OR 0.65; 95% Cl 0.45 to 0.94, moderate quality evidence), and cold-
related school absence (OR 0.10; 95% ClI 0.02 to 0.47, very low quality evidence). Probiotics and placebo were similar when measuring the
rate ratio of episodes of acute URTI (rate ratio 0.83; 95% Cl 0.66 to 1.05, p = 0.12, very low quality evidence) and adverse events (OR 0.88;
95% Cl 0.65 to 1.19, p = 0.40, low quality evidence). Probiotics were associated with minor side effects, most commonly gastrointestinal
symptoms. The review authors found that some subgroups had a high level of heterogeneity when they conducted pooled analyses and the
evidence level was low or very low quality. They concluded that probiotics were better than placebo in reducing the number of participants
experiencing episodes of acute URTI, the mean duration of an episode of acute URTI, antibiotic use and cold-related school absence. They
stated that these findings indicate that probiotics may be better than placebo for preventing acute URTIs but that the quality of the evidence
was low or very low.

Burton Martin J, Glasziou Paul P, Chong Lee Y, et al. 2014. Tonsillectomy or adenotonsillectomy versus non-surgical
treatment for chronic/recurrent acute tonsillitis. Cochrane Database of Systematic Reviews (11)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001802.pub3/abstract

There is some controversy about the indications for tonsillectomy. This updated review aimed to assess the effectiveness of tonsillectomy
(with or without adenoidectomy) in children and adults with chronic/recurrent tonsillitis in reducing the number and severity of episodes of
sore throat or tonsillitis. It included seven RCTs, judged to have low to moderate risk of bias, comparing tonsillectomy (with or without
adenoidectomy) with non-surgical treatment in adults and children with chronic/recurrent acute tonsillitis. Five trials involved children (987
participants) and two, adults (156 participants). There was good information about the effectiveness of adeno-tonsillectomy only for the first
year after surgery in children (due to the high numbers of children lost to follow up after that time) and only for the first six months after
surgery in adults.

Combined data from five trials in children, involving both severely affected and less severely affected children, indicated that children who
had an adeno-/tonsillectomy had an average of three episodes of sore throats (of any severity) in the first postoperative year, compared to
3.6 episodes in the control group; a difference of 0.6 episodes (95% confidence interval (Cl) -1 to —0.1; moderate quality evidence). One of
the three episodes in the surgical group was the 'predictable’ one in the immediate postoperative period. Analysis of only episodes of
moderate or severe sore throat indicated that children who had been more severely affected and had adeno-/tonsillectomy had on average
1.1 episodes of sore throat in the first postoperative year, compared with 1.2 episodes in the control group (low quality evidence). This
difference was not significant, but it must be remembered that one episode in the surgical group was the one occurring immediately following
surgery. Less severely affected children had more episodes of moderate/severe sore throat after surgery (1.2 episodes) than in the control
aroup (0.4 episodes: difference 0.8, 95% Cl 0.7 to 0.9), but again one episode was the predictable postoperative episode (moderate quality
evidence). There was data on the number of sore throat days only for moderately affected children. In the first year after surgery children
undergoing surgery had an average of 18 days of sore throat (of which some — between five and seven on average — would have been in the
immediate postoperative period), compared with 23 days in the control group (difference 5.1 days, 95% Cl 2.2 to 8.1; moderate quality
evidence).
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Two studies in children reported on quality of life outcomes. These found no statistically significant differences between the surgery and non-
surgery groups. One study reported no difference in consumption of analgesics. No studies provided evidence regarding the prescription of
antibiotics. There was limited data available for quantifying the important risks of primary and secondary haemorrhage after surgery.

The review authors stated that there was insufficient information to draw firm conclusions about the effectiveness of adenotonsillectomy vs.
non-surgical treatment in adults. They stated that for children the impact of surgery is modest and many children improve spontaneously
without surgery. They also stated that the potential benefit of surgery needs to be weighed against the risks of the procedure, particularly
primary and secondary haemorrhage, and that, even with good analgesia, adults tend to find the procedure particularly uncomfortable.

McCallum Gabrielle B, Bailey Emily J, Morris Peter S, et al. 2014. Clinical pathways for chronic cough in children. Cochrane
Database of Systematic Reviews (9) http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006595.pub3/abstract

Chronic cough, defined as a cough lasting for more than four weeks is a common problem in children internationally. Evidence-based clinical
guidelines (pathways) for the management of chronic cough in children have been developed. This review aimed to evaluate the effectiveness
of using a clinical pathway in the management of children with chronic cough. It included one RCT, a multi-centre trial based in five Australian
hospitals which recruited 272 children. Children were randomly assigned to early (two weeks) and delayed (six weeks) referral to respiratory
specialists who used a cough management pathway. An intention-to-treat analysis indicated that clinical failure at six weeks post-
randomisation was significantly less in the early pathway arm compared to the control arm: odds ratio 0.35, 95% Cl 0.21 to 0.58. (Clinical
failure was defined as < 75% improvement in cough score, or total resolution of cough for less than three consecutive days.) These results
indicate that one extra child will be cured for every five treated via the cough pathway: number needed to treat for additional benefit = 5,
95% Cl 3 to 9, at six weeks. Cough-specific parent-reported quality of life scores were significantly better in the early-pathway group; the
mean difference (MD) between groups was 0.60 (95% Cl 0.19 to 1.01, possible scores ranged from 0-7). Duration of cough post randomisation
was significantly shorter in the intervention group (early-pathway arm) compared with the control group (delayed-pathway arm): MD -2.70
weeks, 95% Cl —-4.26 to -1.14. The review authors concluded that using a clinical algorithm for the management of children with chronic
cough in hospital outpatient settings is more effective than providing waiting list care and that further high quality RCTs are needed to
evaluate cough management pathway in GP and other primary care settings.

Teoh L, Hurwitz M, Acworth Jason P, et al. 2011. Treatment of obstructive sleep apnoea for chronic cough in children.
Cochrane Database of Systematic Reviews (4) http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD008182.pub2/abstract

Obstructive sleep apnoea (OSA) in children is characterised by repeated episodes of partial or complete upper airway obstruction during
sleep that result in disruption of normal ventilation and sleep patterns. It has been reported that OSA is a cause of chronic cough in adults,
but there is little data available for children, despite both chronic cough and OSA being relatively common. Because OSA and chronic cough
are common, the probability of a child having both symptoms by chance alone is high and any observed association between the two
conditions may not reflect causality. This review aimed to investigate the efficacy of treatment of OSA in the management of children with
chronic cough. The review authors did not find any RCTs comparing an intervention for OSA to a control group (placebo or usual treatment)
in children with chronic cough and therefore they concluded that there is currently no evidence that therapies directed at OSA are useful for
the management of chronic cough in children. They stated that that the presence or absence of cough should not be a factor in clinicians’
decisions regarding management of OSA.

In addition to the reviews above, the Cochrane Collection: http://www.thecochranelibrary.com/view/0/index.htm| contains
a very large number of other reviews relevant to upper respiratory conditions. Review topics include:

e Adenoidectomy: adenoidectomy for otitis media, intranasal steroids for adenoidal hypertrophy, curettage vs. other methods

e  Tonsillectomy: antibiotics to reduce post tonsillectomy morbidity, coblation vs. other techniques, dissection vs. diathermy, oral
rinses, mouthwashes and sprays post tonsillectomy, perioperative local anaesthesia, steroids for improving post-tonsillectomy
recovery, tonsillectomy for periodic fever, aphthous stomatitis, pharyngitis, & cervical adenitis syndrome (PFAPA), non-steroidal
anti-inflammatory drugs and post tonsillectomy bleeding, adenoidectomy for obstructive sleep apnoea

e  Sore throat/pharyngitis: corticosteroids (as stand-alone or add-on treatment), antibiotics, different antibiotics for group A
streptococcal pharyngitis, short-term late-generation antibiotics vs. longer term penicillin for acute streptococcal pharyngitis in
children, Chinese medicinal herbs, tonsillectomy/adenoidectomy vs. non-surgical treatment, rapid antigen testing for group A
streptococcus

Other relevant publications

Paradise JL, Bluestone CD, Bachman RZ, et al. 1984. Efficacy of tonsillectomy for recurrent throat infection in severely
affected children. Results of parallel randomized and nonrandomized clinical trials. New England Journal of Medicine
310(11) 674-83.

This paper reports on two studies comparing the efficacy of tonsillectomy with non-surgical treatment in children meeting strict criteria for
recurrent tonsillitis in the following categories: frequency of episodes of throat infection (7+ episodes in the preceding year, or 5+ in each of
the preceding 2 years, or 3+ in each of the preceding 3 years), clinical features, treatment and documentation. There was a non-randomised
study of 96 children whose parents did not consent to being part of the randomised study and a RCT involving 91 children. In both studies
the incidence of throat infections was significantly lower in the surgical group (p <0.05) in the first two years of follow up but not in the third
year, however many in the non-surgical group had only 1-2 if any episodes of infection and most episodes were mild. The authors say their
results support choosing tonsillectomy.
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MIDDLE EAR CONDITIONS: OTITIS MEDIA AND
GROMMETS

Introduction

Otitis media is the clinical term for any inflammation of the middle ear.* It is a very common condition in
children and one of the most common reasons for children to visit a general practitioner and to be prescribed
antibiotics.*! The two main types of otitis media are acute otitis media (AOM) and otitis media with effusion
(OME).

Acute otitis media is a condition of rapid onset which often follows an upper respiratory infection. Symptoms
include ear pain, irritability, and fever. If there is perforation of the tympanic membrane (ear drum) there may be
otorrhoea (discharge from the ear).® Examination of the ear via an otoscope may reveal bulging and redness of
the tympanic membrane.* Risk factors for AOM include exposure to secondhand smoke, bottle feeding and
attendance at childcare.*® Antibiotics are commonly prescribed for AOM but international guidelines emphasise
that in children aged two years or over with uncomplicated AOM antibiotics are of little benefit and treatment
should comprise adequate analgesia and watchful waiting.*-*® Serious complications from AOM are rare. They
include mastoiditis, cholesteatoma, labyrinthitis, facial paralysis, and, very rarely, intracranial infection such as
meningitis, lateral sinus thrombosis brain abscess.*?

Otitis media with effusion is defined as an accumulation of non-purulent fluid behind an intact eardrum
without signs of acute infection.*? It is a common condition in early childhood and it causes hearing loss which
is usually transient and self-limiting but which may be persistent and associated with educational, language and
behavioural problems.* For children with long-standing (lasting for more than 3-6 months) bilateral OME, or
recurrent AOM, and for children particularly susceptible to OME such as children with Down syndrome or cleft
palate, grommets (ventilation or tympanostomy tubes) are often considered as a means of restoring normal
hearing. The procedure improves ventilation and pressure regulation in the middle ear. It involves making a
small incision in the eardrum (with or without the aspiration of middle ear fluid) and inserting a small
ventilation tube. On average, grommets remain in the eardrum for 6-12 months before falling out.*® Little is
known about the long term effects of grommets on children’s language, speech or development as very little
research has been done in this area.*® The following section uses data from the National Minimum Dataset to
explore acute hospital admission for otitis media in children, as well as arranged and waiting list admissions for
the insertion of grommets.

Data sources and methods
Indicator

Hospitalisations of 0-14 year olds for otitis media or for insertion of grommets
Data sources

Numerator: National Minimum Dataset

Denominator: Statistics NZ Estimated Resident Population (with linear extrapolation being used to calculate denominators
between Census years).

Definition

Hospitalisations: Acute hospitalisations of 0-14 year olds for otitis media or for other conditions of the middle ear and
mastoid.

Arranged and waiting list hospitalisations of 014 year olds for the insertion of grommets

Indications for Otitis media and grommets include: chronic tonsillitis; hypertrophy of the tonsils/adenoids; sleep apnoea; and
other or unspecified chronic diseases of tonsils/adenoids. Refer to Appendix 6 for the codes included.

Notes on interpretation

Note 1: An acute admission is an unplanned hospitalisation occurring on the day of presentation, while an arranged admission
(also referred to as a semi-acute admission) is a non-acute hospitalisation with an admission date less than seven days after the
date the decision was made that the admission was necessary. A waiting list admission is a planned hospitalisation, where the
admission date is seven or more days after the date the decision was made that the hospitalisation was necessary.

While the majority of children admitted acutely with a primary diagnosis of otitis media do not receive a surgical intervention,
the majority of children admitted from the waiting list with the same primary diagnosis do, with the most common operative
procedure being the insertion of grommets.
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For arranged admissions the picture is more mixed, with some patients being admitted semi-acutely for the non-surgical
management of otitis media, and others for an operative intervention such as grommets. On balance however, more arranged
admissions with a primary diagnosis of otitis media are for surgical interventions, and thus in this section arranged admissions
have been grouped with the waiting list category (in contrast to other sections where acute and arranged admission are
considered together).

Note 2: Appendix 3 describes the National Minimum Dataset and outlines the limitations of the data utilised from this data
collection. The reader is advised to review this appendix before interpreting any trends.

Note 3: 95% confidence intervals have been provided for the rate ratios in this section and where appropriate, the terms
significant or not significant have been used to communicate the significance of the observed associations. Tests of statistical
significance have not been applied to other data in this section, and thus (unless the terms significant or non-significant are
specifically used) the associations described do not imply statistical significance or non-significance (see Appendices for further
discussion of this issue).

National trends and distribution

From 2000 to 2004 the hospitalisation rate of 0—14 year olds for otitis media (otitis media hospitalisation rate)
fell slightly and then remained stable with minor year-to-year fluctuations. From 2000 to 2014 the
hospitalisation rate for insertion of grommets (grommet hospitalisation rate) fell significantly (Figure 59).
Different patterns over time were observed by ethnicity. From 2000 to 2014 the fall in otitis media
hospitalisation rate was more marked for European/Other and Maori than for Pacific, and the rate was stable
with year-to-year fluctuations for Asian/Indian. The grommet hospitalisation rate for Asian/Indian has been
fairly stable over time and consistently much lower than the rates for other ethnic groups. The decrease in
grommet hospitalisation rates has been more marked for Maori and Pacific compared with European/Other and
although rates for Maori and Pacific were higher until 2013, in 2014 rates were similar for Maori, Pacific and
European/Other (Figure 60).

Figure 59. Hospitalisations for otitis media and grommets in 0-14 year olds, New Zealand 2000-2014
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Figure 60. Hospitalisations for otitis media and grommets in 0-14 year olds, by ethnicity, New Zealand 2000-2014
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Distribution by primary diagnosis

Between 2010 and 2014 otitis media was by far the most common primary diagnosis in this category accounting
for 92.9% of hospitalisations for conditions of the middle ear and mastoid and 95.4% of grommet

hospitalisations (Table 64, Table 65).

Table 64. Hospitalisations for conditions of the middle ear and mastoid in 0-14 year olds, by primary diagnosis,

New Zealand 2010-2014

. . . Number: Number: Rate per Per
Primary diagnosis 2010-2014 annual 1,000 0-14 95% Cl cent
average year olds
Conditions of middle ear and mastoid in 0-14 year olds
New Zealand
Otitis media 2,637 527 0.58 0.56-0.60 92.9
Mastoiditis and related disorders 164 33 0.04 0.03-0.04 5.8
Perforation or other disorders of the tympanic membrane 27 5 <0.01 s 1.0
Cholesteatoma of the Middle Ear 8 <0.01 s 03
Other disorders of the Middle Ear or Mastoid <5 s s s
Eustachian tube disorders 0 .. .. .. ..
Total 2,838 568 0.63 0.60-0.65 | 100.0

Numerator: National Minimum Dataset (acute admissions); Denominator: Statistics NZ Estimated Resident Population; s:

suppressed due to small numbers
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Table 65. Hospitalisations for grommet insertion in 0-14 year olds, by primary diagnosis, New Zealand 2010-2014

Primary diagnosis Number: Nalimr:l?jlr: 1Fé)aot§ o4 95% Cl Per cent
e 2010-2014 average )I/ear olds
Insertion of grommets in 0-14 year olds
New Zealand

Otitis media 21,935 4,387 4.84 4.78-4.91 95.4
rli]eer;t:tr)arzrc:g or other disorders of tympanic 465 93 010 0.09-0.11 20
Eustachian tube disorders 140 28 0.03 0.03-0.04 0.6
Other disorders of middle ear or mastoid 90 18 0.02 0.02-0.02 0.4
Sleep apnoea 33 7 0.01 s 0.1
Hypertrophic tonsils and/or adenoids 27 <0.01 s 0.1
Chronic tonsillitis 19 <0.01 s 0.1
Cholesteatoma of the middle ear 11 2 <0.01 s <0.1
Other diagnoses 274 54 0.06 0.05-0.07 1.2
Total 22,994 4,599 5.08 5.01-5.14 100.0

Numerator: National Minimum Dataset (arranged and waiting list admissions); Denominator: Statistics NZ Estimated Resident

Population; s: suppressed due to small numbers

Distribution by demographic factors

Otitis media hospitalisation rates were highest for 0—1 year olds and then decreased significantly to age 3 years
followed by a steady decrease with increasing age. Grommet hospitalisations were uncommon in the first year
of life; the highest rate was for 1 year olds and a second peak at age 4-5 years after which they decreased with
increasing age (Figure 61). The otitis media pattern by age was similar for all ethnic groups, with consistently
higher hospitalisation rates for Maori to age 13 years, for Pacific to age 10 years and consistently lower rates for
Asian/Indian, compared with European/Other. The peak of grommet hospitalisation rates for European/Other
and Maori was at age 1 year with a secondary peak at ages 4—6 years, however for Pacific the peak was at age
5-6 years with a lower peak at age 1 year and for Asian/Indian there was a sustained peak for 1-5 year olds.
Grommet hospitalisation rates were consistently lower for Asian/Indian than for other ethnic groups, and
European/Other rates were higher than Maori and Pacific for 0—4 year olds and lower for 5-14 year olds

(Figure 62).

Between 2010 and 2014 there was disparity in otitis media and in grommet hospitalisation rates by NZDep2013
index of deprivation score, ethnicity and gender.

Figure 61. Hospitalisations for otitis media and grommets in 0-14 year olds, by age, New Zealand 2010-2014
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Figure 62. Hospitalisations for otitis media and grommets in 0-14 year olds, by age and ethnicity, New Zealand
2010-2014
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Otitis media hospitalisation rates were significantly lower in areas with the lowest deprivation scores
(NZDep2013 deciles 1-2) compared with higher deprivation scores (deciles 3—10) and for the highest
deprivation areas (deciles 5-10) there was a significant increase in otitis media hospitalisation rates between
each quintile of NZDep2013 scores compared with the quintile below. Compared with European/Other, rates
were significantly higher for Maori, Pacific, and MELAA and not significantly different for Asian/Indian. Male
rates were significantly higher than female rates (Table 66).

There was a significant increase in grommet hospitalisation rates between each quintile of NZDep2013 scores
compared with the quintile below. Compared with European/Other, rates were significantly higher for Maori
and Pacific and significantly lower for Asian/Indian and MELAA. Male rates were significantly higher than
female rates (Table 67).

Table 66. Hospitalisations for otitis media in 014 year olds, by demographic factor, New Zealand 2010-2014

Variable 2’(\)‘1[?128:4 ?:FIZ 32;:'00'32 Rate ratio 95% Cl
Otitis media in 0-14 year olds
New Zealand
NZDep2013 Index of deprivation quintile

Deciles 1-2 311 0.36 1.00

Deciles 3—4 338 0.42 1.17 1.01-1.37
Deciles 5-6 394 0.46 1.29 1.11-1.50
Deciles 7-8 602 0.64 1.79 1.57-2.06
Deciles 9-10 975 0.92 2.59 2.28-2.94

Prioritised ethnicity
Maori 806 0.70 1.46 1.33-1.59
Pacific 406 0.93 1.94 1.74-2.18
Asian/Indian 221 0.46 0.97 0.84-1.12
MELAA 44 0.79 1.65 1.22-2.22
European/Other 1,157 0.48 1.00
Gender
Female 1,124 0.51 1.00
Male 1,513 0.65 1.28 1.18-1.38

Numerator: National Minimum Dataset (acute admissions); Denominator: Statistics NZ Estimated Resident Population; Rates are
per 1,000 0-14 year olds; Rate ratios are unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013
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Table 67. Hospitalisations for grommets in 0-14 year olds, by demographic factor, New Zealand 2010-2014

Variable 2’(\)]1[](?_1 gg; 4 gfﬁi 3:;:’00&2 Rate ratio 95% Cl

Insertion of grommets in 0-14 year olds

New Zealand

NZDep2013 Index of deprivation quintile
Deciles 1-2 2,993 3.43 1.00
Deciles 3—4 3,394 4.20 1.22 1.17-1.29
Deciles 5-6 4,326 5.06 1.47 1.41-1.54
Deciles 7-8 5.320 5.66 1.65 1.58-1.72
Deciles 9-10 6,947 6.58 1.92 1.84-2.00

Prioritised ethnicity
Maori 6,604 5.73 1.09 1.06-1.12
Pacific 2,608 5.99 1.14 1.09-1.19
Asian/Indian 825 1.73 0.33 0.31-0.35
MELAA 201 3.61 0.69 0.60-0.79
European/Other 12,691 5.27 1.00
Gender

Female 9,156 4.15 1.00
Male 13,838 5.96 1.44 1.40-1.48

Numerator: National Minimum Dataset (arranged and waiting list admissions); Denominator: Statistics NZ Estimated Resident
Population; Rates are per 1,000 0-14 year olds; Rate ratios are unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013

Distribution by season

There was seasonal variation in otitis media hospitalisation rates. The highest rates were observed in June—

September and the lowest rates in January-February. There was no seasonal variation in grommet

hospitalisations (Figure 63).

Figure 63. Hospitalisations for otitis media and grommets in 0-14 year olds, by month, New Zealand 2010-2014
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Distribution by region
Otitis media

Between 2010 and 2014 hospitalisation rates for otitis media were significantly higher in the Northland,
Waikato, Bay of Plenty, Lakes, Whanganui, Hutt Valley, and Southern DHBs than the national rate, and

significantly lower in the Waitemata, Auckland, Counties Manukau, Taranaki, Hawke's Bay, MidCentral, and
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West Coast DHBs. In remaining district health boards there was no significant difference from the national rate.
(Table 68, Figure 64).

Figure 64. Hospitalisations for otitis media in 0-14 year olds, by district health board, New Zealand 2010-2014
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Numerator: National Minimum Dataset (acute admissions); Denominator: Statistics NZ Estimated Resident Population

Table 68. Hospitalisations for otitis media in 0-14 year olds, by district health board, New Zealand 2010-2014

e, | Mmbenamal | Saepe 00| e | owa
Otitis media in 0-14 year olds

Northland 145 29 0.80 137 1.16-1.62
Waitemata 253 51 0.45 0.77 0.68-0.88
Auckland 196 39 0.48 0.82 0.71-0.94
Counties Manukau 270 54 0.45 0.78 0.69-0.89
Waikato 353 71 0.87 1.49 1.33-1.66
Bay of Plenty 209 42 0.92 1.58 1.37-1.82
Lakes 111 22 0.94 1.62 1.34-1.96
Tairawhiti 31 6 0.53 0.91 0.64-1.30
Taranaki 42 8 0.35 0.60 0.44-0.82
Hawke's Bay 50 10 0.29 0.50 0.37-0.66
MidCentral 59 12 0.34 0.59 0.46-0.76
Whanganui 65 13 0.99 1.71 1.33-2.18
Hutt Valley 142 28 0.94 1.61 1.36-1.91
Capital & Coast 166 33 0.61 1.04 0.89-1.22
Wairarapa 29 0.69 1.19 0.82-1.71
Nelson Marlborough 40 0.30 0.51 0.37-0.70
South Canterbury 25 0.47 0.81 0.55-1.20
Canterbury 224 45 0.47 0.81 0.71-0.93
West Coast 7 1 0.22 0.38 0.18-0.80
Southern 204 41 0.73 1.25 1.08-1.44
New Zealand 2,637 527 0.58 1.00

Numerator: National Minimum Dataset (acute admissions); Denominator: Statistics NZ Estimated Resident Population

Grommets

Between 2010 and 2014 hospitalisation rates for insertion of grommets were significantly higher in the
Waitemata, Waikato, Lakes, Taranaki, South Canterbury, and Southern DHBs than the national rate and
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significantly lower in the Northland, Counties Manukau, Hawke's Bay, MidCentral, Whanganui, Hutt Valley,
Capital & Coast, and West Coast DHBs. In remaining district health boards there was no significant difference
from the national rate (Table 69, Figure 65).

Figure 65. Hospitalisations for grommet insertion in 0-14 year olds, by district health board, New Zealand 2010-

2014
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Table 69. Hospitalisations for grommets insertion in 0-14 year olds, by district health board, New Zealand 2010-

2014
e, | Wb | Mep 10 | perio | ssw
Insertion of grommets in 0-14 year olds

Northland 780 156 4.30 0.85 0.79-0.91
Waitemata 3,277 655 5.84 1.15 1.11-1.19
Auckland 2,162 432 5.24 1.03 0.99-1.08
Counties Manukau 2,645 529 4.45 0.88 0.84-0.91
Waikato 2,206 441 5.41 1.07 1.02-1.11
Bay of Plenty 1,130 226 4.98 0.98 0.92-1.04
Lakes 733 147 6.23 1.23 1.14-1.32
Tairawhiti 299 60 5.10 1.01 0.90-1.13
Taranaki 735 147 6.14 1.21 1.12-1.30
Hawke's Bay 418 84 241 0.48 0.43-0.52
MidCentral 645 129 3.76 0.74 0.68-0.80
Whanganui 209 42 3.19 0.63 0.55-0.72
Hutt Valley 685 137 4.54 0.89 0.83-0.96
Capital & Coast 1,187 237 4.34 0.85 0.81-0.91
Wairarapa 185 37 4.40 0.87 0.75-1.00
Nelson Marlborough 722 144 5.38 1.06 0.98-1.14
South Canterbury 453 91 8.56 1.69 1.54-1.85
Canterbury 2,341 468 4.94 0.97 0.93-1.02
West Coast 113 23 3.58 0.71 0.59-0.85
Southern 2,063 413 7.36 145 1.39-1.52
New Zealand 22,994 4,599 5.08 1.00

Numerator: National Minimum Dataset (arranged and waiting list admissions); Denominator: Statistics NZ Estimated Resident

Population
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Northern region distribution and trends

Comparison with New Zealand

Between 2010 and 2014 hospitalisation rates for otitis media were significantly higher than the national rate in
Northland, and significantly lower in Waitemata, Auckland, and Counties Manukau DHBs. During the same
period, hospitalisation rates for insertion of grommets were significantly higher than the national rate in
Waitemata, and significantly lower in Northland and Counties Manukau DHBs, while Auckland DHB was not
significantly different (Table 70).

Table 70. Hospitalisation for otitis media and grommets in 0-14 year olds, Northern DHBs vs New Zealand

2010-2014
DHB 2§1u0n—123r1'4 ann'::lna]\k/)eer;ge gfzi F;Z;: fl?jg Rate ratio 9% Cl
Otitis media in 0-14 year olds
Northland 145 29 0.80 137 1.16-1.62
Waitemata 253 51 0.45 0.77 0.68-0.88
Auckland 196 39 0.48 0.82 0.71-0.94
Counties Manukau 270 54 0.45 0.78 0.69-0.89
New Zealand 2,637 527 0.58 1.00
Insertion of grommets in 0-14 year olds

Northland 780 156 430 0.85 0.79-0.91
Waitemata 3,277 655 5.84 1.15 1.11-1.19
Auckland 2,162 432 5.24 1.03 0.99-1.08
Counties Manukau 2,645 529 4.45 0.88 0.84-0.91
New Zealand 22,994 4599 5.08 1.00

Numerator: National Minimum Dataset (Otitis media: acute admissions; Grommets: arranged and waiting list admissions);
Denominator: Statistics NZ Estimated Resident Population

Regional distribution by primary diagnosis

Between 2010 and 2014 otitis media was the most common primary diagnosis among hospitalisations for
conditions of the middle ear and mastoid in all four Northern DHBSs, and also accounted for over 90% of
grommet hospitalisations (Table 71, Table 72, Table 73).
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Table 71. Hospitalisations for conditions of the middle ear and mastoid in 0—14 year olds, by primary diagnosis,

Northern DHBs 2010-2014

. . . Number: Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-14 95% Cl Per cent
average year olds
Conditions of Middle Ear and Mastoid in 0-14 year olds
Northland

Otitis media 145 29 0.80 0.68-0.94 91.8
Mastoiditis and related disorders 11 2 0.06 0.03-0.11 7.0
Perforation or other disorders of the Tympanic

Membrane © § § § °
Other disorders of the Middle Ear or Mastoid <5 s s s s
Total 158 32 0.87 0.75-1.02 100.0

Waitemata
Otitis media 253 51 0.45 0.40-0.51 87.2
Mastoiditis and related disorders 31 6 0.06 0.04-0.08 10.7
,Iz/:fnc::;'gsg or other disorders of the Tympanic 5 1 0.01 . 17
Cholesteatoma of the Middle Ear <5 s s s s
Total 290 58 0.52 0.46-0.58 100.0
Auckland DHB

Otitis media 196 39 0.48 0.41-0.55 91.2
Mastoiditis and related disorders 15 3 0.04 0.02-0.06 7.0
Perforation or other disorders of the Tympanic

Membrane © § § § §
Cholesteatoma of the Middle Ear <5 s s s s
Total 215 43 0.52 0.46-0.6 100.0

Counties Manukau

Otitis media 270 54 0.45 0.40-0.51 84.9
Mastoiditis and related disorders 43 9 0.07 0.05-0.10 13.5
Perforation or other disorders of the Tympanic

Membrane < § § § §
Cholesteatoma of the Middle Ear <5 s s s s
Other disorders of the Middle Ear or Mastoid <5 s s s s
Total 318 64 0.54 0.48-0.6 100.0

Numerator: National Minimum Dataset (acute admissions); Denominator: Statistics NZ Estimated Resident Population; s:

suppressed due to small numbers
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Table 72. Hospitalisations for grommets in 0—-14 year olds, by primary diagnosis, Northland, Waitemata and

Auckland DHBs 2010-2014

. . . Number: Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-14 95% ClI Per cent
average year olds
Insertion of grommets in 0-14 year olds
Northland
Otitis media 745 149 411 3.82-4.41 95.5
rli]eer;t:tr)argrc:;\ or other disorders of tympanic 21 4 012 0.08-0.18 27
Hypertrophic tonsils and/or adenoids <5 s s s S
Chronic tonsillitis <5 s s S s
Eustachian tube disorders <5 s s s s
Sleep apnoea <5 s s s s
Other diagnoses 6 1 0.03 0.02-0.07 0.8
Total 780 156 4.30 4.01-4.61 100.0
Waitemata
Otitis media 3,132 626 5.58 5.39-5.78 95.6
r:eer:[)ar;i:;] or other disorders of tympanic 86 17 015 012-0.19 26
Other disorders of Middle Ear or Mastoid 7 1 0.01 0.01-0.03 0.2
Sleep apnoea <5 S s s s
Eustachian tube disorders <5 s s s S
Hypertrophic tonsils and/or adenoids <5 s s s s
Chronic tonsillitis <5 S s s s
Cholesteatoma of the Middle Ear <5 S s s s
Mastoiditis and related disorders <5 s s s s
Other diagnoses 41 8 0.07 0.05-0.10 13
Total 3,277 655 5.84 5.64-6.04 100.0
Auckland DHB

Otitis media 2,007 401 487 4.66-5.08 92.8
:’neer:sga:;irc:g or other disorders of tympanic 96 19 023 019-0.28 44
Eustachian tube disorders 15 3 0.04 0.02-0.06 0.7
Sleep apnoea 6 1 0.01 0.01-0.03 0.3
Other disorders of Middle Ear or Mastoid <5 S s s S
Chronic tonsillitis <5 S s s S
Hypertrophic tonsils and/or adenoids <5 s s s s
Cholesteatoma of the Middle Ear <5 s s s s
Other diagnoses 29 6 0.07 0.05-0.10 1.3
Total 2,162 432 5.24 5.03-5.47 100.0

Numerator: National Minimum Dataset (arranged and waiting list admissions); Denominator: Statistics NZ Estimated Resident

Population; s: suppressed due to small numbers
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Table 73. Hospitalisations for grommets in 0-14 year olds, by primary diagnosis, Counties Manukau DHB

2010-2014
. . . Number: Number: Rate per
Primary diagnosis 2010-2014 annual 1,000 0-14 95% ClI Per cent
average year olds
Insertion of grommets in 0-14 year olds
Counties Manukau
Otitis media 2,485 497 4.19 4.02-4.35 94.0
r:eer:[zar:;:; or other disorders of tympanic 47 9 0.08 0.06-0.11 18
Eustachian tube disorders 54 11 0.09 0.07-0.12 2.0
Other disorders of Middle Ear or Mastoid 12 2 0.02 0.01-0.04 0.5
Hypertrophic tonsils and/or adenoids <5 s s s s
Chronic tonsillitis <5 S s s s
Sleep apnoea <5 s s s s
Cholesteatoma of the Middle Ear <5 s s s s
Other diagnoses 37 7 0.06 0.05-0.09 14
Total 2,645 529 4.45 4.29-4.63 100.0

Numerator: National Minimum Dataset (arranged and waiting list admissions); Denominator: Statistics NZ Estimated Resident

Population; s: suppressed due to small numbers

Regional trends

Hospitalisation rates for otitis media fluctuated between 2000 and 2014 in all four Northern DHBs, although
rates generally decreased in Northland, whereas hospitalisation rates for insertion of grommets fell in all four

Northern DHBs (Figure 66, Figure 67).

Figure 66. Hospitalisations for otitis media and insertion of grommets in 0-14 years, Northland and Counties

Manukau DHBs vs New Zealand 2000-2014
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Figure 67. Hospitalisations for otitis media and insertion of grommets in 0-14 years, Waitemata and Auckland
DHBs vs New Zealand 2000-2014
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Regional distribution by ethnicity

Different patterns over time for insertion of grommets were observed by ethnicity in all four Northern DHBs
with a tendency for rates to fall. Hospitalisation rates for insertion of grommets were consistently lowest for
Asian/Indian and often higher for Maori and Pacific than for European/Other (Figure 68, Figure 69). Small
numbers prevented a more detailed review of differences in otitis media hospitalisations by ethnicity.

Figure 68. Hospitalisations for insertion of grommets in 0-14 year olds, by ethnicity, Northland and Counties
Manukau DHBs vs New Zealand 2000-2014
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Figure 69. Hospitalisations for insertion of grommets in 0—14 year olds, by ethnicity, Waitemata and Auckland
DHBs vs New Zealand 2000-2014
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Numerator: National Minimum Dataset (arranged and waiting list admissions); Denominator: Statistics NZ Estimated Resident
Population; Ethnicity is level 1 prioritised

Regional distribution by season

There was seasonal variation in otitis media hospitalisation rates in all four Northern DHBs. The highest rates
were observed in June—September and the lowest rates in January-February. There was no seasonal variation in
grommet hospitalisations (Figure 70).

Figure 70. Hospitalisations for otitis media and grommets in 0-14 year olds, by month, Northern DHBs

2010-2014

70

60 -

50 -+

40 -

30

20 -

Average number of hospitalisations

10

National Minimum Dataset (Otitis media: acute admissions; Grommets: arranged and waiting list admissions); Number is annual

B Otitis media i Otitis media and grommets

O Grommets S |

JFﬂt JJASOﬂt JIF AM?ﬁASOND JFj& J/JJASIOND

Northland ‘ Waitemata ‘ Auckland DHB ‘ Counties Manukau

average; Month is based on hospitalisation admission date

Conditions of the respiratory system: Middle ear conditions
145



Evidence for good practice for the prevention and management of
otitis media and grommets

Ministry of Health Publications

Ministry of Health. 2014. National vision and hearing screening protocols: revised 2014. Wellington: Ministry of
Health. http://www.health.govt.nz/publication/national-vision-and-hearing-screening-protocols

This document describes the best practice for Vision Hearing Technicians (VHTs) who deliver the National Vision and Hearing screening
programme. The programme involves hearing and vision screening of all four year olds (as part of the B4 school check), and vision
screen for all 11 year olds (year 7 students). Hearing screening for four year olds is by audiometry, with additional tympanometry if
audiometry results are abnormal. Individual DHBs may choose to offer targeted tympanometry screening at three years of age to
groups at high-risk of harm from glue ear, at their discretion. The web page has a training video which demonstrates best practice for
VHTs delivering vision and hearing screening.

Ministry of Health. 2014. Well Child / Tamariki Ora Programme Practitioner Handbook: Supporting families and
whanau to promote their child’s health and development. Revised 2014. Wellington: Ministry of Health.
http://www.health.govt.nz/publication/well-child-tamariki-ora-programme-practitioner-handbook-2013

This handbook was produced to assist and support all providers who deliver Well Child/Tamariki Ora (WCTO) services in accordance
with the WCTO Schedule. It includes information from the National vision and hearing screening protocols (above) and The B4 School
Check: A handbook for practitioners (below). Additional information for the health sector on the B4 School Check can be found here:
http://www.health.govt.nz/our-work/life-stages/child-health/b4-school-check/b4-school-check-information-health-sector

Ministry of Health. 2008. The B4 School Check: A handbook for practitioners. Wellington: Ministry of Health.
http://www.health.govt.nz/publication/b4-school-check-handbook-practitioners

The B4 School Check includes vision and hearing screening. Section 4 of this publication provides brief information on childhood
hearing impairment and provides guidance for practitioners on audiometry screening of four, five and six year old children using the
sweep test and, if the sweep test is equivocal or abnormal, tympanometry.

International Guidelines

Guidelines and Protocols Advisory Committee, Medical Services Commission. 2010. Otitis media: acute otitis media
(AOM) and otitis media with effusion (OME). Victoria, BC: Government of British Columbia.
http://www2.gov.bc.ca/assets/gov/health/practitioner-pro/bc-guidelines/otitis.pdf

This concise Canadian guideline applies to otherwise healthy children over the age of six months, presenting with either acute otitis
media (AOM) or otitis media with effusion (OME). It is well-referenced but recommendations in the guideline are not accompanied by
evidence grades or an indication of strength of recommendation. There is a summary of this guideline at the National Guideline
Clearinghouse website: http://www.guideline.gov/content.aspx?id=38906.

Lieberthal AS, Carroll AE, Chonmaitree T, et al. 2013. The diagnosis and management of acute otitis media.
Pediatrics, 131(3), €964-99. (Erratum in Pediatrics. 2014 Feb;133(2):346. Dosage error in article text.)
http://pediatrics.aappublications.org/content/131/3/e964.long

This evidence-based guideline from the American Academy of Pediatrics provides recommendations for primary care clinicians on the
diagnosis and management of children (aged from six months through 12 years) with uncomplicated acute otitis media (AOM). It covers
pain management, initial observation versus antibiotic treatment, appropriate choices of antibiotic agents, and preventive measures. It
also addresses recurrent AOM. Recommendations in the guideline are accompanied by indications of the strength of recommendation
and the quality of the evidence on which the recommendation is based. A summary of this guideline can be found on the National
Guideline Clearinghouse website: http://www.guideline.gov/content.aspx?id=43892&search=otitis+media

University of Michigan Health System. 2013. Otitis media. Ann Arbor (MI): University of Michigan Health System.
http://www.med.umich.edu/1info/FHP/practiceguides/om/OM.pdf

This guideline covers diagnosis and management of acute otitis media and otitis media with effusion in children (older than two months)
and adults. Recommendations in the guideline are accompanied by an indication of the strength of recommendation (from I to Ill) and
the quality of the supporting evidence (from A to D). A summary of this guideline can be found on the National Guideline Clearinghouse
website: http://www.guideline.gov/content.aspx?id=46420&search=otitis+media

Rosenfeld RM, Schwartz SR, Pynnonen MA, et al. 2013. Clinical practice guideline: Tympanostomy tubes in
children. Otolaryngol Head Neck Surg, 149(1 Suppl), S1-35

The main purpose of this guideline from the American Academy of Otolaryngology - Head and Neck Surgery is to provide US clinicians
with evidence-based recommendations on the indications for, and management of, tympanostomy tubes in children aged six months
to 12 years. The guidelines are structured as a series of key action statements, each followed by a strength of recommendation and an
“"action statement profile” indicating aggregate evidence quality, level of confidence in the evidence, benefit-harm assessment,
statement of costs, value judgments, the role of patient and caregiver preferences, clarification of any intentional vagueness by the
guideline panel, exceptions to the statement, and any differences of opinion among the panel. After each action statement profile there
is a discussion of the evidence base supporting the statement. Statement 3 is: “Clinicians should offer tympanostomy bilateral tube
insertion to children with bilateral otitis media with effusion (OME) for 3 months or longer AND documented hearing difficulties.” Other
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statements deal with children with an isolated single short-term episode of OME, when hearing tests are indicated, symptoms associated
with OME that may be indications for tympanostomy, surveillance of chronic OME, recurrent acute otitis media in the absence of middle
ear effusion, bilateral vs. unilateral tympanostomy, OME and tympanostomy tubes in at-risk children (such as children with
developmental delays and children with Down syndrome), perioperative education, acute tympanostomy tube otorrhoea, and water
precautions for children with tympanostomy tubes.

National Institute for Health and Care Excellence. 2008. Surgical management of otitis media with effusion in
children. London: National Institute for Health and Care Excellence. http://www.nice.org.uk/guidance/cg60

This evidence-based guideline covers the surgical management of OME in children aged less than 12 years and it includes specific
recommendations for children with Down syndrome and cleft palate. It provides information on assessment, diagnosis and indications
for specialist referral, indications for surgical intervention, the effectiveness of surgical and non-surgical interventions, information for
parents and carers and recommendations for research. It states that children with persistent bilateral OME documented over a period
of three months with a hearing level in the better ear of 25-30 dBHL or worse should be considered for surgery. The following treatments
are not recommended as non-surgical interventions: antibiotics, topical/systemic antihistamines, decongestants or steroids,
homeopathy, cranial osteopathy, acupuncture, dietary modifications, probiotics, immunostimulants or massage. Hearing aids should
be offered to children with persistent bilateral hearing loss for whom surgery is contraindicated or unacceptable and autoinflation
(forced exhalation with closed mouth and nose to reopen the Eustachian tube) may be considered during the observation period for
cooperative children. The full guideline, which includes a review of the evidence and an evidence summary for each section, is:

National Collaborating Centre for Women's and Children’s Health. 2008. Surgical management of children with
otitis media with effusion (OME). London: RCOG Press. http://www.nice.org.uk/quidance/cg60/evidence/cg60-
surgical-management-of-ome-full-guideline

Appendix C of the full guideline provides an economic evaluation of alternative management strategies for OME in children. The
evidence tables on which the guidelines were based can be found at: http://www.nice.org.uk/guidance/CG60/documents/cg60-
surgical-management-of-ome-evidence-tables2

National Institute for Health and Clinical Excellence. 2008. Prescribing of antibiotics for self-limiting respiratory
tract infections in adults and children in primary care. London: National Institute for Health and Clinical Excellence.
https://www.nice.org.uk/guidance/cg69

This guidelines states that a no antibiotic or delayed antibiotic prescribing strategy is appropriate for patients with acute otitis media
but that an immediate antibiotic prescribing strategy can be considered for bilateral acute otitis media in children younger than two
years and acute otitis media in children with otorrhoea (discharge from the ear). The full guideline, and the supporting evidence, can
be downloaded here: http://www.nice.org.uk/guidance/cg69/evidence .

Evidence-based medicine reviews

Venekamp RP, Sanders S, Glasziou PP, et al. 2015. Antibiotics for acute otitis media in children. Cochrane Database
Systematic Reviews (6). http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD000219.pub4/abstract

This review assessed the effects of antibiotics for acute otitis media (AOM) through a review of RCTs comparing (1) antibiotics with
placebo and (2) antibiotics with expectant observation (including delayed antibiotics prescribing) in children with AOM. Thirteen RCTs
generally at low risk of bias (3,401 children and 3,938 AOM episodes in high income countries) compared antibiotics with placebo. The
combined results of these trials indicated that, 24 hours from the start of treatment, 60% of children had recovered whether or not they
had received antibiotics. Pain was not reduced by antibiotics at 24 hours (risk ratio (RR) 0.89, 95% Cl 0.78 to 1.01) but almost a third
fewer had residual pain at two to three days (RR 0.70, 95% Cl 0.57 to 0.86; number needed to treat for an additional beneficial outcome
(NNTB) 20). Antibiotics did reduce the number of children with abnormal tympanostomy findings at 2-4 weeks and 6-8 weeks, and the
number of children with tympanic membrane perforations, and halved the number of contralateral otitis episodes compared to placebo.
There was no difference between the antibiotics and placebo groups in rates of severe complications, which were rare, but children
taking antibiotics had more adverse events such as vomiting and diarrhoea. Individual patient data meta-analysis of a subset of included
trials indicated that antibiotics are most beneficial in children aged less than two years with bilateral AOM, or with both AOM and
otorrhoea. For the comparison of immediate antibiotics vs. expectant observation, four RCTs (1,007 children) provided usable data for
meta-analysis. Data from 959 children indicated no detectable difference in pain at three to seven days (RR 0.75, 95% Cl 0.50 to 1.12).
There were also no differences between groups in number of children with abnormal tympanometry findings at four weeks, tympanic
membrane perforations and AOM recurrence. No serious complications occurred in either group but there was a substantially increased
risk of vomiting, diarrhoea or rash in the antibiotics group. Results from an individual patient data meta-analysis including data from
six high-quality trials (1,643 children) that were also included as individual trials in the review indicated that antibiotics appear to be
most beneficial in children younger than two years of age with bilateral AOM (NNTB 4) and in children with both AOM and otorrhoea
(NNTB 3). The review authors concluded that clinical management of AOM should emphasise advice about adequate analgesia and the
limited role for antibiotics. They stated that Antibiotics are most beneficial in children under two years of age with bilateral AOM, or
with both AOM and otorrhoea, and that for most other children with mild disease in high-income countries, an expectant observational
approach seems justified.

Norhayati Mohd N, Ho Jacqueline J, Azman Mohd Y. 2015. Influenza vaccines for preventing acute otitis media in
infants and children. Cochrane Database of Systematic Reviews (3).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD010089.pub2/abstract

Although most cases of acute otitis media (AOM) in children are due to bacterial infection, episodes of AOM are often triggered by a
viral infection. This review aimed to evaluate the effectiveness of influenza vaccine in reducing the occurrence of AOM in infants and
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children. Ten placebo RCTs involving16,707 children aged six months to six years were included. Nine trials, and all five trials that
contributed to the primary outcome (reduction in AOM), were funded by vaccine manufacturers. Trials assessing the primary outcome
showed a small reduction in at least one episode of AOM over at least six months of follow-up (five trials, 4,736 participants: risk ratio
0.80, 95% Cl 0.67 to 0.96; risk difference —0.04, 95% Cl —0.07 to -0.02; number needed to treat to benefit 25, 95% Cl 15 to 50). There
was a reduction in the use of antibiotics in vaccinated children (two trials, 1223 participants: RR 0.70, 95% Cl 0.59 to 0.83; RD -0.15,
95% Cl -0.30 to —0.00). The review authors concluded that influenza vaccination results in a small reduction in AOM but the benefits
may not justify the use of influenza vaccine without taking into account vaccine efficacy in reducing influenza and safety data. They
stated that the quality of the evidence was high to moderate and that further research is needed.

Wallace IF, Berkman ND, Lohr KN, et al. 2014. Surgical treatments for otitis media with effusion: a systematic
review. Pediatrics, 133(2), 296-311. http://pediatrics.aappublications.org/content/133/2/296.long

This review aimed to compare the effectiveness of surgical strategies currently used in the management of otitis media with effusion
(OME). The review authors identified three recent systematic reviews and 41 unique studies. The studies included RCTs, non-randomised
trials and cohort studies that compared myringotomy (incision of the eardrum to release fluid from the middle ear), adenoidectomy,
tympanostomy tubes (tubes, grommets) and watchful waiting. In comparison with watchful waiting or myringotomy, tubes decreased
time with OME and improved hearing in the short term (12 RCTs); no specific tube type was superior (8 RCTs). Adenoidectomy alone,
as an adjunct to myringotomy, or combined with tubes, (8 RCTs in total), reduced OME and improved hearing in comparison with either
myringotomy or watchful waiting. Tubes and watchful waiting did not differ in language (4 trials), or cognitive or academic outcomes
(2 trials). Otorrhoea (discharge from the ear) and tympanosclerosis (scarring of the eardrum) were more common in ears with tubes.
Adenoidectomy increased the risk of postsurgical haemorrhage. The review authors concluded that tubes and adenoidectomy reduce
time with OME and improve hearing in the short-term (up to 1-2 years). They noted that both treatments have associated harms. They
stated that large, well-controlled studies could help resolve the risk-benefit ratio by measuring acute otitis media recurrence, functional
outcomes, quality of life, and long-term outcomes and that research is needed to support treatment decisions in subpopulations,
especially in patients with comorbidities.

Boonacker CW, Rovers MM, Browning GG, et al. 2014. Adenoidectomy with or without grommets for children with
otitis media: an individual patient data meta-analysis. Health Technol Assess, 18(5), 1-118.
http://www.ncbi.nim.nih.gov/books/NBK261525/

Children with persistent otitis media with effusion (OME) or recurrent acute otitis media (AOM) may be offered insertion of grommets,
adenoidectomy, or a combination of the two. This study aimed to: (1) Develop a model to predict the risk of children referred for
adenoidectomy having prolonged duration of their OM, and then (2a) evaluate the overall effect of adenoidectomy, with or without
grommets, on OM by evaluating individual patient data, and (2b) identify those sub-groups of children who are most likely to benefit
from adenoidectomy with or without grommets. Studies were deemed eligible for inclusion in the meta-analysis if they were RCTs in
children aged up to 12 years of age diagnosed with recurrent AOM and/or persistent OME in which adenoidectomy (with or without
grommets) was compared with non-surgical treatment or grommets alone. Ten trials (1,761 children) were included in the meta-analysis:
eight were considered to be at low risk of bias and two at moderate risk. The primary outcome measure was failure at 12 months,
defined by a set of persisting symptoms and signs. The prognostic analyses indicated that, of the 342 children who were referred for
adenoidectomy but were randomised to non-surgical groups, 193 (56%) failed to improve at 12 months. Indication was an independent
predictor of failure. The absolute risk of failing to improve for children with an indication of persistent OME was 89%, and for children
with an indication of recurrent AOM it was 38%.

The proportion of children who failed at 12 months in the adenoidectomy group (adenoidectomy with or without grommets) was 32%
while the proportion of children who failed at 12 months in the no adenoidectomy (non-surgical or grommets alone) group was 45%.
The unadjusted risk difference for failure at 12 months was —13% [95% confidence interval (Cl) —=17% to —-8%], resulting in a number
needed to treat (NNT) of eight children to prevent one failure. The adjusted RR was 0.76 (95% Cl 0.69 to 0.85), which was similar to the
unadjusted RR (0.72, 95% Cl 0.63 to 0.81). For all secondary outcomes, other than presence of effusion for > 50% of the time in the first
12 months, results for children in the adenoidectomy group were also statistically significantly better than results for those in the no
adenoidectomy group. Two sub-groups of children were found to be most likely to benefit from adenoidectomy: (1) children aged
< 2 years with recurrent AOM, where 16% of those who had adenoidectomy failed at 12 months compared to 27% of those who did
not [rate difference (RD) 12%, 95% Cl 6% to 18%; number needed to treat (NNT) = 9]; (2) children aged >4 years with persistent OME,
where 51% of those who had adenoidectomy failed at 12 months compared to 70% of those who did not (RD 19%, 95% Cl 12% to 26%;
NNT = 6). There was found to be no significant benefit of adenoidectomy in children aged > 2 years with recurrent AOM and children
aged <4 years with persistent OME. The review authors concluded that adenoidectomy is most beneficial in children with persistent
OME aged 24 years.

Mohiuddin S, Schilder A, Bruce |. 2014. Economic evaluation of surgical insertion of ventilation tubes for the
management of persistent bilateral otitis media with effusion in children. BMC Health Serv Res, 14, 253.
http://www.biomedcentral.com/1472-6963/14/253

The commonest surgical treatment for otitis media with effusion (OME) is the insertion of ventilation tubes (VTs), also known as
grommets or tympanostomy tubes. The use of VTs to treat OME is somewhat contentious, because OME tends to resolve spontaneously
with increasing age in the majority of children. An alternative to insertion of VTs is to fit a child with hearing aids (HAs) to compensate
for the hearing loss associated with OME, and await the natural resolution of the condition. The aim of this study as to evaluate the
cost-effectiveness of VTs insertion for the management of persistent bilateral OME in children, compared with HAs alone and HAs plus
VTs strategies. The study authors employed a decision-tree model, using data from published sources, and assuming a 2-year time
horizon and a UK NHS perspective for costs. They found that the VTs strategy was more effective and less costly than the HAs plus VTs
strategy, and that the incremental cost-effectiveness ratio for the VTs strategy compared to the HAs alone strategy was £5,086 per
quality-adjusted life year (QALY) gained. At a willingness-to-pay threshold of £20,000 per QALY, the probability that the VTs strategy is
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likely to be more cost-effective was 0.58. The authors stated that the expected value of perfect information (EVPI) value at population
level of around £9.5 million at the willingness-to-pay threshold of £20,000 indicated that future research in this area is potentially
worthwhile, while the partial EVPI analysis indicated considerable uncertainty surrounding the parameters used for computing the
QALYs for which more precise estimates would be most valuable. They concluded that The VTs strategy is a cost-effective option when
compared with the HAs alone and HAs plus VTs strategies, but that further research is needed and that future studies of surgical and
non-surgical treatment of OME in children should evaluate the economic impact of interventions.

Gisselsson-Solen M. 2014. The importance of being specific-a meta-analysis evaluating the effect of antibiotics
in acute otitis media. International Journal of Pediatric Otorhinolaryngology, 78(8), 1221-27.
http://www.sciencedirect.com/science/article/pii/S0165587614003139

Making a diagnosis of acute otitis media in clinical practice is often difficult and physicians may be uncertain of the diagnosis in a
substantial minority of cases. This paper points out that many trials assessing the effect of antibiotics in acute otitis media (AOM) in
children have used symptomatic outcome measures, such as pain, and found that antibiotics have only modest effects on AOM but
two recent trials which used treatment failure as an outcome measure found more substantial effects. The aim of this study was to
perform a meta-analysis to calculate the composite risk ratio for treatment failure in AOM (indicated by diagnostic findings such as
bulging and immobility of the tympanic membrane on otoscopy, as well as symptoms) and to investigate whether the specificity of
treatment failure as an outcome measure is different from that of other symptomatic outcomes, such as pain. The authors identified
trials evaluating the effects of antibiotics in AOM and reporting the number of treatment failures and performed a fixed-effects meta-
analysis. They also searched the literature for articles providing direct or indirect figures on the specificity of different outcome measures
in AOM trials and designed a hypothetical study to show how differences in the sensitivity/specificity of inclusion/outcome criteria
affect the results of a trial. The meta-analysis yielded a composite risk ratio of 0.4 (95% Cl 0.35 to 0.48, p < 0.001) for the effect of
antibiotics on treatment failure. Based on data from the literature, the specificity of treatment failure was estimated to be 92-100%.
The hypothetical study showed how using a non-specific outcome measure biases the effect estimate towards the null, whereas other
kinds of misclassification only decrease precision. The authors concluded that future trials should improve diagnostic criteria to increase
precision but primarily, they should focus on choosing a specific outcome measure so as to avoid getting a biased effect estimate.

Mikals SJ, Brigger MT. 2014. Adenoidectomy as an adjuvant to primary tympanostomy tube placement: a
systematic review and meta-analysis. JAMA Otolaryngol Head Neck Surg, 140(2), 95-101

Adenoidectomy (Ad) done in conjunction with tympanostomy tube (grommet) placement (TT) may reduce the likelihood of a child
needing repeat surgery for tube placement (r-TT) because of otitis media. This review aimed to assess the effectiveness of primary
adenoidectomy as an adjuvant to TT (Ad + TT) compared with TT alone. It included 15 prospective and retrospective studies comparing
outcomes for children (aged < 18 years) who underwent primary Ad+TT with children who had undergone TT only for middle ear
disease. To be included studies had to have (1) extractable data regarding indications, procedures, and outcomes for each group; (2)
an adequately described study design, and (3) documented follow-up. Ten studies (71,353 children) reported that primary Ad + TT
decreased the risk of r-TT or risk of recurrent acute otitis media (RAOM), otitis media with effusion (OME), or otorrhea compared with
TT alone. Four studies (n = 538) reported no difference between Ad + TT groups and TT-only groups in the prevention of r-TT or of
RAOM, OME, or otorrhea. Despite significant heterogeneity, limited meta-analysis and pooling of data indicated that the children
undergoing primary Ad + TT had an estimated rate of r-TT of 17.2% (95% Cl, 12.2% to 22.2%) vs 31.8% (95% Cl, 23.9%-39.8%) for
children undergoing TT only. When stratified by age, the protective effects of adenoidectomy were diminished in children younger than
4 years. The review authors concluded that the current evidence suggests that primary Ad + TT may be superior to TT only in decreasing
the risk of r-TT and the risk of RAOM, OME, or otorrhea in children older than four years but this benefit needs to be weighed against
the additional morbidity of an adenoidectomy and the cost effectiveness of Ad + TT given the modest improvement in outcomes. They
noted limitations of the evidence including heterogeneity of the source data, with the predominance of retrospective data.

Perera R, Glasziou Paul P, Heneghan Carl J, et al. 2013. Autoinflation for hearing loss associated with otitis media
with effusion. Cochrane Database of Systematic Reviews (5).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006285.pub2/abstract

This review aimed to assess the effectiveness of autoinflation compared to no treatment in children and adults with otitis media with
effusion (OME, ‘glue ear’). Autoinflation is the opening of, and fording air through, the Eustachian tube by raising intranasal pressure.
The can be achieved by forced exhalation with closed mouth and nose, blowing up a small balloon attached to a nose piece through
each nostril in turn, use of an anaesthetic mask or a Politzer device. The review included eight studies (702 participants in total)
comparing a form of autoinflation to no autoinflation in individuals with glue ear. All of the studies were small, of limited duration and
had short follow-up. The review authors combined data from seven studies using a composite outcome measure which included any
outcome signifying improvement (as defined in the individual studies, either by tympanogram or audiometry) and assessed outcomes
at two time points: < one month and > one month. Only the > one month analysis indicated a significant improvement: relative risk of
improvement 1.74, 95% Cl 1.22 to 2.50. Sub-group analysis based on the type of intervention indicated a significant effect for using a
Politzer device both at < one month (RRI 7.07, 95% CI 3.70 to 13.51) and > one month (RRI 2.25, 95% Cl 1.67 to 3.04). The review
authors concluded that, because of autoinflation’s low cost and the absence of associated adverse effects, it is reasonable to consider
its use while awaiting natural resolution of OME. They suggested that primary care could be a suitable place to evaluate this intervention
further. They stated that further research should also consider the duration of treatment, long term impacts on developmental outcomes
in children, and additional quality of life outcome measures for children and families.

Syed Mohammed |, Suller S, Browning George G, et al. 2013. Interventions for the prevention of postoperative ear
discharge after insertion of ventilation tubes (grommets) in children. Cochrane Database of Systematic
Reviews (4). http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD008512.pub2/abstract
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This review aimed to assess the effectiveness of prophylactic interventions in reducing the incidence of otorrhoea (ear discharge) after
the insertion of grommets in children. The review authors identified 15 relevant RCTs (2,476 children, aged from four months to 17
years). Seven trials (936 children) were considered to be at low risk of bias, as were two arms of another RCT. The other seven were
deemed to be at high risk of bias. For a single application at surgery, two low risk trial provided evidence that the risk of otorrhoea at
two weeks post-surgery provided was reduced by: multiple saline washouts (from 30% to 16%; relative risk (RR) 0.52, 95% Cl 0.27 to
1.00; number needed to treat to benefit (NNTB) 7, one RCT with 140 children); and by antibiotic/steroid ear drops (from 9% to 1%; RR
0.13, 95% Cl 0.03 to 0.57; NNTB 13; one RCT; 322 ears). A meta-analysis of two trials at low risk of bias (222 ears) did not find any effect
at four to six weeks postoperatively from single application of antibiotic/steroid ear drops. For prolonged application of an intervention,
four trials at low risk of bias provided evidence that the risk of otorrhoea was reduced at two weeks post-surgery by antibiotic ear drops
(from 15% to 8%; RR 0.54, 95% CI 0.30 to 0.97; NNTB 15; one RCT; 372 children), antibiotic/steroid ear drops (from 39% to 5%; RR 0.13,
95% Cl 0.05 to 0.31; NNTB 3; one RCT; 200 children), aminoglycoside/steroid ear drops (from 15% to 5%; RR 0.37, 95% Cl 0.18 to 0.74;
NNTB 11; one RCT; 356 children) or oral antibacterial agents/steroids (from 39% to 5%; RR 0.13, 95% Cl 0.03 to 0.51; NNTB 3; one RCT;
77 children). Only one trial assessed the secondary outcome of ototoxicity: it found no effect. No trials assessed quality of life. The
review authors noted the wide variation between trials in rates of otorrhoea, and that the higher the rate of otorrhoea within a RCT, the
lower the NNTB for therapy. They concluded that if surgeon has a high rate of postoperative otorrhoea in children then either saline
irrigation or antibiotic ear drops at the time of surgery would significantly reduce that rate. They suggested that, if topical drops are
chosen, then to reduce the cost and the potential for ototoxic damage, a single application at the time of surgery should be used rather
than prolonged application.

Berkman ND, Wallace IF, Steiner MJ, et al. 2013. AHRQ Comparative Effectiveness Reviews: Otitis Media With
Effusion: Comparative Effectiveness of Treatments. Rockville (MD): Agency for Healthcare Research and Quality
(US). http://www.effectivehealthcare.ahrg.gov/search-for-quides-reviews-and-
reports/?pageaction=displayproduct&productid=1485

This comparative effectiveness review for the AHRQ addressed five key questions relating to the treatment of otitis media with effusion
(OME):

e KQ 1. What is the comparative effectiveness of the following treatment options (active treatments and watchful waiting) in
affecting clinical outcomes or health care utilisation in patients with OME? Treatment options include: tympanostomy tubes
(grommets), myringotomy, oral or topical nasal steroids, autoinflation, complementary and alternative medical procedures,
watchful waiting, and variations in surgical technique or procedures.

e KQ 2. What is the comparative effectiveness of the different treatment options listed in KQ 1 (active treatments, watchful
waiting, and variations in surgical procedures) in improving functional and health-related quality of life outcomes in patients
with OME?

e  KQ 3. What are the harms or tolerability among the different treatment options?
¢  KQ 4. What are the comparative benefits and harms of treatment options in subgroups of patients with OME?

e  KQS5. Is the comparative effectiveness of treatment options related to factors affecting health care delivery or the receipt of
pneumococcal vaccine inoculation?

In total, the review included 59 studies: 49 RCTs, six non-randomised studies, and four cohort studies. Forty-two of these were included
in five systematic reviews, and of the other 17, 15 were considered to be at medium risk of bias, one at high risk and one at low risk. Of
the five systematic reviews, four were assessed as being at low risk of bias (they included only RCTs) and one at medium risk. The
findings relating to the key questions are summarised in tables which give numbers of studies and sample sizes, outcomes and results
and strength of evidence for each intervention vs. comparator combination. Overall, the reviewers found an uneven body of evidence
across treatment comparisons and outcomes. They found strong and consistent evidence that, compared to watchful waiting or
myringotomy, tympanostomy tubes decreased effusion and improved hearing over the short term but did not affect longer-term
speech, language or other functional outcomes. There was, however, weaker evidence that tube placement was associated with
increased rates of side effects such as otorrhoea and tympanosclerosis. Although adenoidectomy results in fewer children having OME
in the short term compared to watchful waiting, less is known about its long term effects, particularly with regard to functional
outcomes. Steroids were found not to be of benefit. The reviewers stated that additional research and better methods are needed to
develop a comprehensive evidence base to support decision making about the various treatment options, especially in sub-populations
defined by age and co-existing conditions.

Levi JR, Brody RM, McKee-Cole K, et al. 2013. Complementary and alternative medicine for pediatric otitis media.
International Journal of Pediatric Otorhinolaryngology, 77(6), 926-31.

This review discusses complementary and alternative medicine for otitis media in children. Thirty-six unique publications were reviewed.
These included case reports, case series, RCTs, and basic science research. The review authors notes that, of all therapies in
complementary and alternative medicine, only xylitol has been studied in well-designed, randomized, blinded trials. (Xylitol is a natural
sugar found in many fruits and used as a sweetener in chewing gum.) They stated that xylitol is probably effective in preventing acute
otitis media, but compliance limits its applicability. They identified breastfeeding and avoidance of secondhand smoke as effective
preventive measures.

van Zon A, van der Heijden Geert J, van Dongen Thijs MA, et al. 2012. Antibiotics for otitis media with effusion in
children. Cochrane Database of Systematic Reviews (9).
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009163.pub2/abstract

Otitis media with effusion (OME) is characterised by an accumulation of fluid in the middle ear behind the tympanic membrane (ear
drum), without symptoms signs of acute infection. Despite the absence of evidence of acute infection, in around one in three children
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with OME a bacterial pathogen can be identified in the middle ear fluid. This review therefore aimed to assess the effects of antibiotics
in children with OME (aged up to 18 years). The review included 23 RCTs (3,207 children) covering a range of antibiotics, participants,
outcome measures and time points of evaluation. The reviewers considered the trials to be generally at low risk of bias. The outcome
of primary interest was complete resolution of OME at two to three months. Five individual studies provided data on this outcome. The
differences (improvement) in the proportion of children having such resolution (risk difference (RD)) ranged from 1% (RD 0.01, 95% ClI
-0.11 to 0.12; not significant) to 45% (RD 0.45, 95% Cl 0.25 to 0.65). Results from these studies could not be pooled because of clinical
and statistical heterogeneity. It was possible to pool results from studies assessing complete resolution at more than six months:
antibiotics were associated with an increase in resolution of 13% (RD 0.13, 95% Cl 0.06 to 0.19). Pooled analysis was also possible for
complete resolution at the end of treatment, with the following increases in resolution rates: 17% (RD 0.17, 95% CI 0.09 to 0.24) for
treatment for 10 days to two weeks, 34% (RD 0.34, 95% Cl 0.19 to 0.50) for treatment for four weeks, 32% (RD 0.32, 95% CI 0.17 to 0.47)
for treatment for three months, and 14% (RD 0.14, 95% Cl 0.03 to 0.24) for treatment continuously for at least six months. The review
authors found no evidence of a substantial improvement in hearing as a result of antibiotics, nor did they find an effect on the rate of
ventilation tube insertion. No trials examined speech, language, cognitive development or quality of life. Six studies reported on adverse
effects but their results could not be pooled due to high heterogeneity. Increases in the rates of adverse events ranged from 3% (RD
0.03, 95% Cl -0.01 to 0.07; not significant) to 33% (RD 0.33, 95% Cl 0.22 to 0.44) in the individual studies. The review authors concluded
that the evidence did not support routine use of antibiotics in children with OME. They noted that the greatest effects of antibiotics
were found in children treated continuously for four weeks and three months. The stated that, even when benefits of antibiotics are
apparent, these must be weighed against potential adverse events, both for the individual (e.g. diarrhoea) and society (e.g. emergence
of antibiotic resistance).

El-Makhzangy AM, Ismail NM, Galal SB, et al. 2012. Can vaccination against pneumococci prevent otitis media with
effusion? Eur Arch Otorhinolaryngol, 269(9), 2021-6

This review aimed to determine, according to the best available published evidence, whether vaccination against pneumococci
effectively prevents otitis media with effusion. Three relevant studies were identified: one RCT (161 children with OME aged 2-8 years),
and two secondary analyses of previously conducted RCTs (1,662 children aged 2-12 months and 383 children aged 1-7 years). Meta-
analysis indicated that anti-pneumococcal vaccination conferred no significant preventive advantage for OME. The review authors
concluded that analysis of the best available published evidence does not show a significant value for anti-pneumococcal vaccination
in preventing OME, but given the very small number of RCTs directly addressing the disease in question, research is still open to resolve
this issue.

Shekelle PG, Takata G, Newberry SJ, et al. 2010. Management of Acute Otitis Media: Update. Evidence
Report/Technology Assessment No. 198. (Prepared by the RAND Evidence-Based Practice Center under
Contract No. 290 2007 10056 I). Rockville, MD: Agency for Healthcare Research and Quality.
http://www.ahrg.gov/research/findings/evidence-based-reports/otitisup-evidence-report.pdf

This review is an update of a previous AHRQ review (2001). It updates findings on the diagnosis and treatment of uncomplicated acute
otitis media (AOM), assesses the evidence for the treatment of recurrent AOM, and assesses the impact of the heptavalent
pneumococcal conjugate vaccine (PCV-7) on the microbiology of AOM. (Since the publication of this report the US has introduced a
13-valent PCV vaccine.) The review authors found few studies that had examined the accuracy and precision of diagnosis of AOM.
Following the introduction of PCV-7, Streptococcus pneumoniae became less commonly identified in AOM microbiology while
Haemophilus influenzae became more prominent. Pooled analysis of RCT results from seven trials indicated that for uncomplicated
AOM, nine children (95% Cl 6 to 20) would need to be treated with ampicillin or amoxicillin rather than placebo to note a difference in
the rate of clinical success. Of four studies of delayed antibiotic treatment for uncomplicated AOM, two found that immediate antibiotic
treatment had a higher rate of clinical success while two did not. Three studies found a marked decrease in antibiotic utilisation. The
review authors could not determine the comparative effectiveness of different antibiotics for AOM in children with recurrent otitis
media (ROM), or the comparative effectiveness of different treatments in subgroups of children with AOM. For children with ROM, long
term treatment with antibiotics decreased AOM episodes from 3 to 1.5 per 12 months of treatment for each AOM-prone child (95% Cl
1.2 to 2.1), but this benefit needs to be weighed against the potential consequences of long term treatment (such as diarrhoea).
Amoxicillin-clavulanate was generally associated with more frequent adverse events than cefdinir, ceftriaxone, or azithromycin. The
review authors stated that higher quality studies and improved reporting of quality-related study characteristics are needed to provide
definitive conclusions about treatment for AOM and ROM.

Other relevant publications

Gribben B, Salkeld LJ, Hoare S, et al. 2012. The incidence of acute otitis media in New Zealand children under five
years of age in the primary care setting. Journal of Primary Health Care 4(3) 205-12

This paper reports on a cohort study of children aged less than five years enrolled in a sample of GP practices (63 in total) in New
Zealand from 1 November 2008 to 31 October 2009. The aim of the study was to estimate the incidence of acute otitis media (AOM).
There were 19,146 children included in the sample. The raw incidence of AOM was 273 per 1,000 children (27.3%; 95% Cl 216 to 330).
Of the 3,885 children, 2888 (74%) had one episode of AOM and 152 (4%) of these children developed recurrent AOM. Incidence declined
with age. There was no difference in incidence between Maori, Pacific and ‘Other’ ethnicities. Antibiotics were used to treat 2653 (51%)
AOM episodes and 113 (4.3%) of these children re-presented within three days of antibiotic therapy for persistent symptoms. The only
complication noted was tympanic membrane perforation, which was observed in 62 (1%) episodes. The authors believed this figure
was likely to be an underestimate of the true incidence of this complication. They stated that their data indicate that AOM is an
important and frequent childhood infection in New Zealand. They also stated that their data show a significant decline in the use of
antibiotics to manage AOM in concordance with accepted best practice.
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BRONCHIOLITIS

Introduction

Bronchiolitis occurs predominantly in infants aged under one year and is a leading cause of hospital admission
in this age group.*” Around one in three infants will develop bronchiolitis in their first year of life and 2-3% will
require hospitalisation.#” Bronchiolitis is due to viral infection, most commonly with respiratory syncytial virus
(RSV), although many other respiratory viruses can cause the illness.*’ In temperate climates such as New
Zealand’s, bronchiolitis tends to occur in seasonal epidemics peaking in late winter.*

Affected infants appear initially to have a simple upper respiratory infection with a mild fever, a runny nose and
a cough but after a few days this progresses to wheezing and respiratory distress, with rapid breathing, nasal
flaring and the use of accessory muscles. Feeding and sleeping may be impaired, and very young infants may
also have episodes of apnoea. Severely affected infants require hospital care, which consists of supportive
therapy with nasal suction to facilitate oral feeding, support for hydration by nasogastric or intravenous fluids,
and supplemental oxygen.*” Recovery from the acute illness normally takes 5-7 days, although around 50% of
children have a persistent cough for more than two weeks.*’ Deaths from bronchiolitis are rare, with reported
rates in the US and the UK of around 2 per 100,000 live births.*

Risk factors for severe illness requiring intensive care include young age (<6 weeks), premature birth, chronic
lung disease of prematurity, congenital heart disease and immunodeficiency.**5° More common risk factors that
are associated with hospitalisation for less severe bronchiolitis include male sex, age less than six months, birth
during the first half of the RSV season, overcrowding, socio-economic disadvantage, older siblings, attendance
at day care, lack of breast feeding and maternal smoking.5!5? Hospital admissions for RSV bronchiolitis can be
prevented by the use of a monthly-injected monoclonal antibody (Palivizumab), but this therapy is very
expensive so its use is considered only in very high-risk infants.%

The following section reviews bronchiolitis in infants aged less than one year using information from the
National Minimum Dataset and Mortality Collection. The section concludes with a brief overview of evidence-
based guidelines and reviews on interventions to prevent or manage bronchiolitis in infants.

Data sources and methods
Indicator

1. Infant deaths from bronchiolitis
2. Infants hospitalised for bronchiolitis
Data sources

Numerator:
Deaths: National Mortality Collection
Hospitalisations: National Minimum Dataset
Denominator: Birth Registration Dataset
Definition
Deaths: Deaths of infants (aged less than one year) where the main underlying cause of death was bronchiolitis
Hospitalisations: Acute and arranged hospitalisations for infants (aged less than one year) with a primary diagnosis of

bronchiolitis (per 1,000 livebirths). Refer to Appendix 6 for the codes included.
Notes on interpretation

Note 1: An acute admission is an unplanned hospitalisation occurring on the day of presentation, while an arranged admission
is a non-acute hospitalisation with an admission date less than seven days after the date the decision was made that
hospitalisation was necessary.

Note 2: Appendix 3 describes the National Minimum Dataset and outlines the limitations of the data utilised from this data
collection. The reader is advised to review this appendix before interpreting any trends.

National trends and distribution

There were three deaths of infants aged less than one year with bronchiolitis as the underlying cause from 2008
to 2012. From 2000 to 2014 the bronchiolitis hospitalisation rate of infants aged less than one year rose with
most of this increase occurring from 2007 to 2009 (Figure 71). Bronchiolitis hospitalisation rates for Maori and
Pacific rose from 2000-2014 with noticeable periods of rising and falling rates within the time frame. The rise
in rates was less marked for European/Other and Asian/Indian infants. Hospitalisation rates were consistently
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highest for Pacific, followed by Maori, European/Other and Asian/Indian. From 2006 to 2014 MELAA rates
showed a slight rise at rates similar to those for European/Other (Figure 72).

Figure 71. Hospitalisations for bronchiolitis in infants, New Zealand 2000-2014
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Numerator: National Minimum Dataset (acute and arranged admissions); Denominator: Birth Registration Dataset

Figure 72. Infants hospitalised for bronchiolitis, by ethnicity, New Zealand 2000-2014
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Distribution by demographic factors

Between 2010 and 2014 bronchiolitis the highest hospitalisation rates were at ages 2—7 months and then
decreased with increasing age with a particularly rapid decrease between 11 and 12 months of age (Figure 73).
Between 2010 and 2014 there was disparity in bronchiolitis hospitalisation rates by NZDep2013 index of
deprivation score, ethnicity and gender. There was a strong social gradient in bronchiolitis hospitalisation rates
with a significant increase between each quintile of NZDep2013 scores compared with the quintile below.
Compared with European/Other, rates were significantly higher for Maori and Pacific, significantly lower for
Asian/Indian and not significantly different for MELAA. Male rates were significantly higher than female rate
(Table 74).
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Figure 73. Infants hospitalised for bronchiolitis, by age New Zealand 2010-2014
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Table 74. Infants hospitalised for bronchiolitis, by demographic factor, New Zealand 2010-2014

Variable 2’(\)‘1[1(?_1 gg; 4 Raltiiep;:-tlfoo Rate ratio 95% ClI
Bronchiolitis in under 1 year olds
New Zealand
NZDep2013 Index of deprivation quintile

Deciles 1-2 1,673 37.1 1.00

Deciles 3—4 2,221 449 1.21 1.14-1.29
Deciles 5-6 3,221 57.1 1.54 1.45-1.63
Deciles 7-8 5,592 82.9 2.23 2.12-2.36
Deciles 9-10 13,156 150.6 4.06 3.86-4.26

Prioritised ethnicity
Maori 11,625 1314 2.69 2.61-2.76
Pacific 6,360 187.1 3.83 3.70-3.95
Asian/Indian 952 22.9 0.47 0.44-0.50
MELAA 274 50.5 1.03 0.92-1.16
European/Other 6,715 489 1.00
Gender
Female 9,853 66.0 1.00
Male 16,103 102.1 1.55 1.51-1.58

Numerator: National Minimum Dataset (acute and arranged admissions); Denominator: Birth Registration Dataset; Rates are per
1,000 livebirths; Rate ratios are unadjusted; Ethnicity is level 1 prioritised; Decile is NZDep2013
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Distribution by season

There was seasonal variation in bronchiolitis hospitalisation rates. The highest rates were observed in July to
September and the lowest rates in January to March (Figure 74).

Figure 74. Hospitalisations for bronchiolitis in infants, by month, New Zealand 2010-2014
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Distribution by region

Between 2010 and 2014 hospitalisation rates for bronchiolitis were significantly higher than the national rate in
the Northland, Counties Manukau, Waikato, Bay of Plenty, Lakes, Tairawhiti, Hawke's Bay, Whanganui and
Hutt VValley DHBs and significantly lower in the remaining DHBs. (Figure 75, Table 75).

Figure 75. Infants hospitalised for bronchiolitis, by district health board, New Zealand 2010-2014
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Table 75. Infants hospitalised for bronchiolitis, by district health board, New Zealand 2010-2014

DHB 2([)\l1u0n128r1.4 Nun;s::égznual Ratli?/:;rrtk(s)oo Rate ratio 9% cl
Bronchiolitis in infants

Northland 1,345 269 1177 1.39 1.32-1.47
Waitemata 2,459 492 62.5 0.74 0.71-0.77
Auckland 2,371 474 73.9 0.87 0.84-0.91
Counties Manukau 4,993 999 1171 1.38 1.35-1.42
Waikato 2,975 595 109.8 1.30 1.25-1.35
Bay of Plenty 1,594 319 110.4 1.31 1.24-1.37
Lakes 905 181 120.1 142 1.33-1.51
Tairawhiti 480 96 130.8 1.55 1.42-1.68
Taranaki 483 97 62.1 0.73 0.67-0.80
Hawke's Bay 1,244 249 111.1 1.31 1.24-1.39
MidCentral 737 147 66.1 0.78 0.73-0.84
Whanganui 474 95 111.5 132 1.21-1.44
Hutt Valley 927 185 93.1 1.10 1.03-1.17
Capital & Coast 1,257 251 66.5 0.79 0.74-0.83
Wairarapa 179 36 69.2 0.82 0.71-0.94
Nelson Marlborough 337 67 42.6 0.50 0.45-0.56
South Canterbury 139 28 45.0 0.53 0.45-0.63
Canterbury 1,720 344 55.9 0.66 0.63-0.69
West Coast 78 16 379 0.45 0.36-0.56
Southern 1,176 235 65.9 0.78 0.74-0.82
New Zealand 25,956 5191 84.6 1.00

Numerator: National Minimum Dataset (acute and arranged admissions); Denominator: Statistics NZ Estimated Resident
Population

Northern region distribution and trends

Comparisons with New Zealand

Between 2010 and 2014 hospitalisation rates for bronchiolitis were significantly higher than the national rate in
Northland, and Counties Manukau DHBs and significantly lower in Waitemata and Auckland DHBs (Table 76).

Table 76. Hospitalisations for bronchiolitis in infants, Northern DHBs vs New Zealand 2010-2014

e, | Mokl | B | e | s
Bronchiolitis in infants

Northland 1,345 269 117.7 1.39 1.32-1.47

Waitemata 2,459 492 62.5 0.74 0.71-0.77

Auckland 2,371 474 73.9 0.87 0.84-0.91

Counties Manukau 4,993 999 1171 1.38 1.35-1.42

New Zealand 25,956 5191 84.6 1.00

Numerator: National Minimum Dataset (acute and arranged admissions); Denominator: Birth Registration Dataset

Regional trends

In all four Northern DHBs the bronchiolitis hospitalisation rate of infants aged less than one year generally
increased from 2000 to 2014 (Figure 76, Figure 77). Over the same period, hospitalisation rates were
consistently highest for Pacific, followed by Maori, European/Other and Asian/Indian in Waitemata, Auckland
and Counties Manukau DHBs, and in Northland rates were consistently higher for Maori than for
European/Other infants (Figure 78, Figure 79).
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Figure 76. Infants hospitalised for bronchiolitis, Northland and Counties Manukau DHBs vs New Zealand
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Figure 77. Infants hospitalised for bronchiolitis, Waitemata and Auckland DHBs vs New Zealand 2000-2014
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Figure 78. Infants hospitalised for bronchiolitis, by ethnicity, Northland and Counties Manukau DHBs vs New
Zealand 2000-2014
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Figure 79. Infants hospitalised for bronchiolitis, by ethnicity, Waitemata and Auckland DHBs vs New Zealand
2000-2014
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Regional distribution by season

There was seasonal variation in bronchiolitis hospitalisation rates in the four Northern DHBs. The highest rates
were observed in July-September and the lowest rates in January—March (Figure 80).
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Figure 80. Average number of infants hospitalised for bronchiolitis, by month, Northern DHBs 2010-2014
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Evidence for good practice for the prevention and management of
bronchiolitis

International guidelines

National Institute for Health and Care Excellence. 2015. Bronchiolitis in children. London: National Institute for Health
and Care Excellence. https://www.nice.org.uk/guidance/ng9

This clinical guideline provides best practice advice on the care of children with bronchiolitis. It contains 'key priorities for implementation’,
the most important points for practitioners to be aware of, followed by more detailed recommendations covering assessment and diagnosis,
when to refer, when to admit, management of bronchiolitis, when to discharge, and key safety information for looking after a child at home.
It also contains recommendations for further research from the Guideline Development Group. This version of the guideline does not
contain details of the evidence used to develop the guideline. This information is contained in the full guideline:

National Collaborating Centre for Women's and Children's Health. 2015. Bronchiolitis: diagnosis and management of

bronchiolitis in children. London: National Collaborating Centre for Women's and Children's Health.
http://www.nice.org.uk/guidance/ng9/evidence/full-guideline-60851053

This is the full guideline (301 Pages) which contains the evidence used to develop the clinical guideline. It addresses 19 review questions
relating to the description of the condition, diagnosis, prognosis and interventions. Evidence from published studies was reviewed and
synthesised according to the GRADE approach. Where it was thought to be relevant, economic evidence was also reviewed. For each
question there is a description of the evidence, tables which summarise the GRADE profile for all the reviewed studies, a series of evidence
statement summarising the evidence, a discussion of the evidence, and recommendations for practice along with recommendations for
research with brief explanations of why the research questions are important. The appendices to the full guideline, which include more
detailed evidence tables (in Appendix I), can be found here: http://www.nice.org.uk/guidance/ng9/evidence/appendices-aj-60851054.

Ralston SL, Lieberthal AS, Meissner HC, et al. 2014. Clinical Practice Guideline: The Diagnosis, Management, and
Prevention of Bronchiolitis. Pediatrics:1 34:e1474-e1502
http://pediatrics.aappublications.org/content/early/2014/10/21/peds.2014-2742.abstract
This guideline from the American Academy of Pediatrics is a revision of the 2006 guideline. It applies to children aged from one through

23 months of age. It is structured as a series of 'key action statements’ under the headings: diagnosis, treatment and prevention. Each key
action statement indicates level of evidence, benefit-harm relationship, and level of recommendation.

National Guideline Clearinghouse. 2007 Sep (revised 2014 Jun). Guideline synthesis: Prevention, diagnosis and
management of pediatric bronchiolitis. Rockville (MD): Agency for Healthcare Research and Quality (AHRQ).
http://www.guideline.gov/syntheses/synthesis.aspx?id=48172&search=bronchiolitis

This webpage at the National Guideline Clearinghouse provides a guideline synthesis of the two guidelines below, including a direct
comparison of the recommendations in the guidelines, noting areas of similarity and difference.

Working Group of the Clinical Practice Guideline on Acute Bronchiolitis, Fundacié Sant Joan de Déu. 2010. Clinical
Practice Guideline on Acute Bronchiolitis. Barcelona, Spain: Catalan Agency for Health Technology Assessment and
Research (CAHTA). http://www.quiasalud.es/GPC/GPC 475 Bronchiolitis AIAQS compl en.pdf

This Spanish guideline addresses a total of 46 clinical questions (formulated using the PICO method) under the headings: diagnosis,
additional examinations, treatment, monitoring, prevention, and progression. For each question there is a review of previously published
clinical practice guidelines from around the world and relevant published studies. Recommendations are presented, graded A to D
according to the quality of the evidence, or as good clinical practice if the recommendation is based only on the consensus of the working
group. A summary of the guideline can be found on the National Guideline Clearinghouse website:
http://www.guideline.gov/content.aspx?id=38414.

Bronchiolitis Guideline Team, Cincinnati Children's Hospital Medical Center. 2010. Evidence-based care guideline for the
management of bronchiolitis in infants 1 year or less with a first time episode. Cincinnati (OH): Cincinnati Children's
Hospital Medical Center. http://www.cincinnatichildrens.org/WorkArea/DownloadAsset.aspx?id=87885

These concise guidelines are intended primarily for use in children with bronchiolitis typical in presentation and clinical course. They are
not intended for use in children with cystic fibrosis, a history of bronchopulmonary dysplasia, or immunodeficiencies, children admitted to
intensive care, children requiring ventilator care, or children with other severe comorbid conditions complicating care. They cover prevention
(in the community and in hospitals), emergency department and inpatient management, admission and discharge criteria, therapies not
routinely recommended, and questions for further research. There are brief notes on relevant research and references for each
recommendation, and an indication of evidence quality and strength of recommendation. There is an algorithm (flowchart) summarising
medical management. A summary of the guideline can be found on the National Guideline Clearinghouse website:
http://www.guideline.gov/content.aspx?id=34411.

Evidence-based medicine reviews

Jat Kana R, Mathew Joseph L. 2015. Continuous positive airway pressure (CPAP) for acute bronchiolitis in children.
Cochrane Database of Systematic Reviews (1)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD010473.pub2/abstract
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There is no specific treatment for bronchiolitis, only supportive therapy. Continuous positive airway pressure (CPAP) is supposed to be
helpful in bronchiolitis through widening peripheral airways in the lung allowing the deflation of over-distended lungs and through
preventing the collapse of poorly supported peripheral small airways during expiration. Observational studies have described benefits from
CPAP. The authors of this review could find only two small RCTS (50 participants in total) evaluating the effect of CPAP in children aged <
three years with bronchiolitis. They concluded that the effect of CPAP is uncertain due to the limited evidence and that larger adequately
powered RCTs are needed.

Liu F, Ouyang J, Sharma Atul N, et al. 2015. Leukotriene inhibitors for bronchiolitis in infants and young children.
Cochrane Database of Systematic Reviews (3)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD010636.pub2/abstract

Leucotriene inhibitors are thought to reduce airway inflammation and so they might be of benefit to patients with bronchiolitis
(inflammation of the small airways). The authors of this review identified five RCTs (1,296 participants aged < two years) comparing
monteleukast (a leukotriene inhibitor) with placebo. Two studies at low risk of bias assessed its impact on length of hospital stay and
provided low quality evidence of a non-significant effect on length of stay: mean difference (MD) -0.95 days, 95% Cl -3.08 to 1.19, P value
= 0.38, and on clinical severity scores on day two and day three. Individual analysis of the data from the other three studies, which assessed
the effects of several weeks of monteleukast in preventing post-bronchiolitis symptoms, did not find significant differences between the
leukotriene inhibitors group and the control group in symptom-free days and incidence of recurrent wheezing. The review authors
concluded that the quality of the evidence was low and did not allow definitive conclusions to be made regarding the effects of leukotriene
inhibitors on length of hospital stay and clinical severity score in infants and young children with bronchiolitis. They stated that further
research is needed and they noted one on-going study which may be helpful.

McNally JD, Sampson M, Matheson LA, et al. 2014. Vitamin D receptor (VDR) polymorphisms and severe RSV
bronchiolitis: A systematic review and meta-analysis. Pediatric Pulmonology, 49(8), 790-99.

A small number of studies have suggested a relationship between vitamin D status and severe acute lower respiratory infection, including
bronchiolitis. This study aimed to evaluate the relationship between vitamin D receptor (VDR) polymorphism and severe RSV-bronchiolitis
through a systemic literature review and meta-analysis. The authors identified three case-control studies meeting their criteria. Two VDR
polymorphisms were included in more than one study: Tagl (rs731236) and Fokl (rs2228570). All three studies reported a positive
relationship between the Fokl minor allele and disease with random effects meta-analyses indicating a statistically significant relationship
(OR 1.52, 95% CI 1.12 to 2.05). Genotype analysis was highly suggestive of a dominant or incomplete dominance model with combined
odds ratios for fF (OR 1.73, 95% Cl: 0.92 to 3.36) and ff (OR 2.24, 95% Cl: 0.98 to 5.14) compared to the FF genotype. No association between
Taql and severe RSV-bronchiolitis was evident at the allele or genotype level. The authors concluded that the available literature supports
an association between the Fokl polymorphism and severe RSV disease. They stated that determination of VDR receptor polymorphism
status could help predict high risk infants who might benefit from preventive measures (such as administration of monthly RSV antibody,
which is well known to reduce hospital admissions in high-risk subpopulations, including infants born extremely prematurely or with
congenital heart disease, although it is very expensive).

Farley R, Spurling Geoffrey KP, Eriksson L, et al. 2014. Antibiotics for bronchiolitis in children under two years of age.
Cochrane Database of Systematic Reviews (10)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD005189.pub4/abstract

Bronchiolitis is most commonly caused by respiratory syncytial virus (RSV) but babies with the condition are often prescribed antibiotics,
because doctors may be concerned about secondary bacterial infection or be expecting benefits from anti-inflammatory effects attributed
to some antibiotics. This updated review sought to evaluate the effectiveness of antibiotics for bronchiolitis in children < two years of age
compared to placebo or other interventions. It included seven placebo RCTs with a total of 824 participants. Due to heterogeneity between
the studies, pooling of results for meta-analysis was only possible for the outcomes length of supplemental oxygen use, length of hospital
admission, and death. Two studies (281 participants) had been published since the previous review, both comparing azithromycin with
placebo. Data from three studies with adequate data on days of supplementary oxygen indicated no difference between antibiotics and
placebo: pooled mean difference (MD) -0.20 days; 95% Cl —0.72 to 0.33. Similarly, data from three studies indicated no difference in length
of hospital stay between antibiotics (azithromycin) and placebo: pooled MD -0.58 days; 95% Cl -1.18 to 0.02). Two studies randomised
children to intravenous ampicillin, oral erythromycin and control and found no difference for most symptom measures. None of the seven
studies reported any deaths and no other adverse effects were reported. The review authors concluded that there was not sufficient
evidence to support the use of antibiotics for bronchiolitis, but that further research may be justified to identify a subgroup of patients who
may benefit from antibiotics, to determine why clinicians prescribe antibiotics, and to determine how to decrease their anxiety about not
doing so.

Gadomski Anne M, Scribani Melissa B. 2014. Bronchodilators for bronchiolitis. Cochrane Database of Systematic
Reviews (6) http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001266.pub4/abstract

This review aimed to assess the effect of bronchodilators on clinical outcomes in infants aged 0-12 months with acute bronchiolitis. The
review authors identified 30 RCTs comparing bronchodilators (other than epinephrine) with placebo, representing 1,192 infants. In 11
inpatient and 10 outpatient studies, bronchodilators did not improve oxygen saturation (mean difference (MD) -0.43, 95% Cl —0.92 to 0.06,
n = 1242). (Oxygen saturation is measured as %, normal saturation is in the range 95-100%) Outpatient bronchodilator treatment did not
reduce the rate of hospitalization (11.9% in bronchodilator group versus 15.9% in placebo group, odds ratio (OR) 0.75, 95% Cl 0.46 to 1.21,
n = 710). Inpatient bronchodilator treatment did not reduce the duration of hospitalization (MD 0.06, 95% Cl -0.27 to 0.39, n = 349).
Adverse effects of bronchodilators included tachycardia, oxygen desaturation and tremors. The review authors concluded that
bronchodilators such as albuterol or salbutamol do not improve oxygen saturation, do not reduce hospital admission after outpatient
treatment, do not shorten the duration of hospitalization and do not reduce the time to resolution of illness at home. They stated that,
given the adverse side effects and the expense of these treatments, bronchodilators are not useful in the routine management of
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bronchiolitis. They also stated that their ability to draw conclusions was limited by the small sample sizes and the lack of standardized study
design and validated outcomes across the studies, and that further trials with large sample sizes, standardized methodology across clinical
sites and consistent assessment methods are needed to answer completely the question of efficacy.

Beggs S, Wong Zee H, Kaul S, et al. 2014. High-flow nasal cannula therapy for infants with bronchiolitis. Cochrane
Database of Systematic Reviews (1) http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009609.pub2/abstract

Conventional treatment for bronchiolitis consists of supportive therapy with fluids, supplemental oxygen and respiratory support. The usual
way oxygen is delivered is as a dry gas at 100% concentration via low-flow nasal prongs. An alternative is the use of heated, humidified,
high-flow nasal cannula (HFNC) therapy which enables delivery of higher inspired gas flows of an air/oxygen blend, up to 12 L/min in infants
and 30 L/min in children. This provides a degree of continuous positive airway pressure in a minimally invasive manner, and may reduce
the need for invasive respiratory support with its added costs and associated adverse effects. This review aimed to effects of HFNC therapy
compared with conventional respiratory support in the treatment of infants with bronchiolitis. Because only one small pilot RCT was
identified the review authors concluded that there was insufficient evidence to determine the effectiveness of HFNC in this situation. The
trial had 19 participants and compared HFNC with conventional treatment in infants aged < 24 months with a clinical diagnosis of
bronchiolitis.

Ralston S, Comick A, Nichols E, et al. 2014. Effectiveness of Quality Improvement in Hospitalization for Bronchiolitis:
A Systematic Review. Pediatrics 134(3) 571-81

This review looked at 14 studies (involving > 12,000 children) describing any active quality improvement (Ql) intervention vs. usual care in
hospitalised children < two years of age with acute viral bronchiolitis. Studies were deemed eligible for inclusion if their design was one of
the following: cluster RCT, before-and-after study, cohort study, or Ql report. The review authors extracted data from the studies and pooled
it using a random effects model. Quality improvement interventions resulted in 16 fewer patients exposed to repeated doses of
bronchodilators per 100 hospitalized (7 studies) (risk difference: 0.16, 95% Cl 0.11 to 0.21) and resulted in 5.3 fewer doses of bronchodilator
given per patient (95% Cl 2.1 to 8.4). Interventions resulted in fewer hospitalized children exposed to steroids (5 per 100), chest radiography
(9 per 100), and antibiotics (4 per 100). There were no significant harms reported. Benchmarks derived from the reported data were: repeated
bronchodilator use, 16%; steroid use, 1%; chest radiography use, 42%; and antibiotic use, 17%. The studies’ heterogeneity limited the
reviewers' ability to classify specific characteristics of effective QI interventions. The reviewers concluded that the use of QI interventions
results in lower rates of unnecessary care in children hospitalised with viral bronchiolitis.

Chen Y-J, Lee W-L, Wang C-M, et al. 2014. Nebulized Hypertonic Saline Treatment Reduces Both Rate and Duration
of Hospitalization for Acute Bronchiolitis in Infants: An Updated Meta-analysis. Pediatrics & Neonatology, 55(6),
431-38. http://www.sciencedirect.com/science/article/pii/S1875957213002295

This systematic review included 11 studies, 10 of which were included in the Cochrane review below. There are minor numerical differences
between the results of this review and the Cochrane review but the conclusions are similar except that this review, unlike the Cochrane
review, found that nebulised hypertonic saline did significantly decrease the rate of hospitalisation: risk ratio 0.59, 95% Cl 0.37 t0 0.93, p =
0.02.

Zhang L, Mendoza-Sassi Raul A, Wainwright C, et al. 2013. Nebulised hypertonic saline solution for acute bronchiolitis
in infants. Cochrane Database of Systematic Reviews (7)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006458.pub3/abstract

Nebulised hypertonic saline given to babies with bronchiolitis may reduce airway oedema and mucus plugging. This review aimed to assess
the effects of nebulised hypertonic (> 3%) saline solution in infants up to 24 months of age with acute viral bronchiolitis, as indicated by
RCTs or quasi-RCTs which used nebulised hypertonic saline alone or in conjunction with bronchodilators as an active intervention and
nebulised 0.9% saline as a comparator. Eleven trials were included. These involved 1,090 infants with mild to moderate bronchiolitis, around
half of whom were inpatients and half outpatients or emergency department patients. Patients treated with nebulised 3% saline had a
significantly shorter mean length of hospital stay compared to those treated with nebulised 0.9% saline: mean difference (MD) —1.15 days,
95% Cl -1.49 to —-0.82, P < 0.00001). The hypertonic saline group also had a significantly lower post-inhalation clinical score than the 0.9%
saline group in the first three days of treatment (day 1: MD -0.88, 95% Cl -1.36 to -0.39, P = 0.0004; day 2: MD -1.32, 95% Cl| -2.00 to
-0.64, P = 0.001; day 3: MD -1.51,95% Cl —1.88 to —1.14, P < 0.00001). The effects of improving clinical score were seen in both outpatients
and inpatients. Four emergency department-based trials did not show any significant short-term effects (30 to 120 minutes) of up to three
doses of nebulised 3% saline in improving clinical score and oxygen saturation. No trials reported significant adverse events related to
hypertonic saline inhalation. The review authors concluded that nebulised hypertonic saline may significantly reduce the length of hospital
stay among infants hospitalised with non-severe acute viral bronchiolitis and improve the clinical severity score in both outpatient and
inpatient populations.

Fernandes Ricardo M, Bialy Liza M, Vandermeer B, et al. 2013. Glucocorticoids for acute viral bronchiolitis in infants
and young children. Cochrane Database of Systematic Reviews (6)
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004878.pub4/abstract

Glucocorticoids (such as prednisolone or dexamethasone) have been used to treat bronchiolitis, based on the apparent similarities between
bronchiolitis and asthma. Previous systematic reviews have not shown glucocorticoids to be clearly beneficial in acute viral bronchiolitis but
recent large trials have added to the evidence base and suggested novel treatment approaches that™ include glucocorticoids. Trials were
eligible for inclusion in this review if they were RCTs comparing short-term systemic or inhaled glucocorticoids vs. placebo or another
intervention in children < 24 months with acute bronchiolitis (first episode with wheezing). The review authors identified 17 eligible trials
with a total of 2,596 participants. Three trials had low overall risk of bias. Compared to placebo, glucocorticoids did not significantly reduce
outpatient admissions by days 1 and 7: pooled risk ratios (RRs) 0.92, 95% CI 0.78 to 1.08 and 0.86, 95% CI 0.7 to 1.06, respectively. They did
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