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Abstract

In 2023, New Zealand (NZ) experienced the North Island Severe Weather Events
(NISWE) which began with the Auckland Anniversary flooding and culminated in Cyclone
Gabrielle, the latter of which caused significant flooding in the Hawke’s Bay. While the NZ
government commissioned several reports assessing the response to the NISWE, none of
these reports assessed the emergency management response for infants, young children, and
pregnant women (IYCP). I'YCP have unique vulnerabilities during an event which need to
be accounted for in emergency management planning and procedures. The aim of this
research is to improve outcomes for IYCP in future events by learning from NZ's [YCP
response to recent disasters.

Semi-structured interviews were held with emergency management professionals,
midwives, and other responding organisations to determine:

1. How well did the emergency management response meet the needs of IYCP
after NISWE?
2. Based on interviews with midwives, what were the experiences of their
patients in recent events in NZ, including NISWE?
3. How might the needs of I[YCP be better met during and after an event?
With the data gathered from the interviews, a focus group was held to discuss the research
findings and discuss potential solutions in a collaborative environment. The interview and
focus group questions were developed in response to the literature review findings and case
studies.
The key findings from this research include the following:

e Lead maternity carer (LMC) midwives are not routinely included in emergency



management planning and preparedness in NZ, and the needs of IYCP may not be
met before, during, and after an event. It would be beneficial to include an LMC
midwife in welfare group meetings.

e Emergency management would benefit from ['YCP training to ensure international
legislation and best practices are being followed. Midwives would benefit from
training and tailored planning to ensure they can continue to provide care during and
after an event.

e Existing emergency preparedness resources for [YCP in NZ do not align with
international legislation and best practices and are often difficult to use.

e Evacuation centres are often unsafe for infants and very young children, and
breastfeeding mothers may find it difficult to continue feeding. Emergency
management should plan for evacuation centres to have a baby friendly space which
includes a safe place for young children to play, supports safe infant sleep, private
space for mothers to breastfeed, and allows for the distribution of infant formula and
necessary supplies to those who need it.

The findings of this study are consistent with other research suggesting that NZ emergency
management does not have appropriate planning to meet the needs of vulnerable populations
in emergencies. If emergency management and LMC midwives can develop a collaborative

relationship, I'YCP vulnerability in future events could be significantly decreased.
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Preface

In 2023, when I was 8.5 months pregnant, after spending several hours of the
afternoon fruitlessly searching for ponchos for the next day's Elton John concert, I watched
as the downstairs of my house flooded, one of the thousands affected by the Auckland
Anniversary floods. I realised I was no longer going to be attending the concert, despite it
still being scheduled to go on as Elton John is well known for refusing to cancel due to
weather and no one had yet declared a state of emergency which would force him to cancel.

Ultimately, we were very lucky that the flooding was minor, and I was well equipped
to oversee remediation work on my house, having spent several years teaching classes on
the subject. This experience made me realise even with a background in both emergency
management and human nutrition I was ill-prepared for an event, particularly once the baby
arrived. Speaking with other expectant and new mothers showed me disaster preparedness
was rarely, if ever, discussed as part of preparation for a new baby. If I was unprepared, it
stands to reason others are as well, and I wanted to know how emergency management is

prepared to meet the needs of a vulnerable group which is often neglected.
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Chapter 1: Introduction

In the last two decades the frequency and severity of extreme weather events has
increased dramatically (Lavell et al., 2012). In 2023, Europe experienced its warmest year
on record, and had a 94% increase in heat-related deaths (United Nations (UN), 2024). In
2020 in California, after years of drought, wildfires burned 4.3 million acres killing 33
people (Hassan, 2024). The 2020 monsoon season in Bangladesh, Bhutan, India, and Nepal
affected 9.6 million people and killed over 700 people (English, 2020). The effects of
extreme weather have impacted nearly every, if not every, country around the globe,

including New Zealand (NZ).

In 2023, Cyclone Hale, Auckland Anniversary flooding due to an atmospheric river,
and Cyclone Gabrielle, known collectively as the North Island Severe Weather Events
(NISWE), were the most destructive and severe weather in NZ’s recent history, resulting in
15 casualties and an estimated $9-14.5 billion dollars in damages to property and
infrastructure (Stats NZ, 2023). While the 2023 NISWE are currently NZ’s most expensive
weather-related disasters on record, the frequency and intensity of severe weather due to
atmospheric rivers is expected to increase by the end of the century (Goddard et al., 2025).
Severe weather and NZ’s susceptibility to geophysical hazards including earthquakes,
volcanic eruptions, and tsunamis mean events of equal or greater scale are likely to happen

in the future (Insurance Council of NZ, 2024).
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Figure 1.0 Regions Affected by 2023 NISWE

The NISWE prompted the Minister of Emergency Management to declare the third
State of National Emergency in NZ history, the previous two being the 2011 Christchurch
earthquake and the 2020 Covid-19 pandemic (Mitchell et al., 2023). In theory, this
declaration should have allowed for national resources to be more effectively allocated and
distributed to affected areas. In practice, there was a lack of coordination and situational
awareness between councils, National Emergency Management Agency (NEMA), and
emergency responders, prompting the Crown Inquiry to conclude, “The current emergency
management system is not fit for purpose. It does not have the capacity or capability to deal
with significant, widespread events that impact multiple regions at once” (Ombler et al.,
2024).
1.1 Emergency Management Structure

The current emergency management system in NZ operates formally across local,
regional, and national levels. Locally, councils are responsible for ongoing planning and

implementation of the “4Rs”: reduction, readiness, response, and recovery (NEMA, 2020;
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Ombler et al., 2024). When an event caused by a natural hazard occurs, the local council
(Auckland council, Napier City Council, etc.) leads the response. If an event exceeds the
council’s ability to cope, a local state of emergency can be declared. Regionally, the Civil
Defence Emergency Management (CDEM) Group is composed of either the Mayor/Council
Chair or an appointed representative from each council in the region and provides
emergency management coordination in the region. Nationally, NEMA coordinates local,
regionally, and national emergency management during an event. NEMA may also support

councils in implementing the 4Rs.

During response (and to a lesser extent, readiness and recovery), CDEM uses a
Coordinated Incident Management System (CIMS) based on similar structures used in
Australia and North America (NEMA, 2019). The principles of CIMS are the basis on which

all event management is based. These principles are:

* Responsiveness to community needs: response personnel must allow communities
to be active participants in response, not just bystanders. Response needs to

account for the needs of individuals, families, and communities.

* Flexibility: CIMS needs to be adaptable and scalable to events of any size and
type.

* Unity of effort: all CDEM functions and organisations must meet common goals

by coordinating activities while maintaining their own authorities.

Within CIMS, the lead agency is the agency with the expertise, and legislative authority or
mandate, to manage a hazard caused by a specific event type. The role of the lead agency is

to monitor and assess the situation, plan and coordinate response, provide updates to

11



governance, and coordinate and share information to the public through use of a Controller.
Support agencies serve to support the lead agency and it is the lead agency Controller that
coordinates and delegates roles and responsibilities during an event. When an event results
in overlapping agency jurisdictions, two or more controllers from different organisations can

be integrated as Unified Controllers.

=
I _

Comyoler Cortroier Comey Cortroier

Figure 1.1 CIMS Controller Structure
(from CDEM, 2019)

In addition to local councils, CDEM, and NEMA, emergency management roles are
shared with other organisations including lifeline utility providers (e.g., power, water, roads,
etc.), emergency services (e.g., police, fire, ambulance), and welfare services (e.g., health
and disability services). Of primary concern for this research is the workings of the Group
Welfare function. The welfare function provides welfare and psychosocial support and is

comprised (at a minimum) of:

Te Whatu Ora/Health NZ (TWO)

Ministry of Business, Innovation, and Employment

Ministry for Primary Industries

Ministry of Social Development

Ministry of Health (MoH)

12



Oranga Tamariki/Ministry of Children

Red Cross

Iwi Maori

Local community groups

In Auckland, for example, the Welfare Group is made up of 25 named organisations,
plus additional unnamed non-governmental organisations (NGO) and additional agencies
(Auckland Emergency Management, 2019). This complex structure may make it difficult,
especially in councils which lack the budget or resources to employ dedicated emergency
management staff, to operate effectively during an event.

1.2 Vulnerability, Exposure, and Risk

One of the goals of emergency management, across all levels, is to decrease
community and individual hazard risk by reducing exposure and vulnerability. Exposure is
the number of people, buildings, infrastructure, and other assets in a hazard prone area
(United Nations Office for Disaster Risk Reduction (UNDRR), 2017). Many people in NZ
have exposure to hazards, including, but not limited to tsunamis (coastal living), flooding
(e.g., living on floodplains), and earthquakes.

NEMA (2022) uses the UNDRR (n.d.b) definition of vulnerability, “The conditions
determined by physical, social, economic, and environmental factors or processes which
increase the susceptibility of an individual, a community, assets or systems to the impacts of
hazards”. Vulnerability is multifaceted, comprised of susceptibility to a hazard, lack of
coping skills, and lack of adaptive capabilities (Hilft, 2023a). Individuals and a community
can have high susceptibility due to socio-economic status, societal disparities, and belonging

to vulnerable populations. There may be little individuals can do to decrease their

13



susceptibility. For example, most children who are born into poverty will remain in poverty
as adults (Boston et al., 2012; Ratcliffe & Kalish, 2017). Therefore, it is the role of the
government to implement policies, programmes, and resources to decrease susceptibility,

improve coping skills, and increase adaptive capabilities.

While NZ has high exposure to geophysical and hydro-meteorological hazards, it has
very low susceptibility and low vulnerability (Hilft, 2023b). In both 2023 and 2024, NZ was
considered very high risk overall due to hazard exposure, at number 36 out of 193 countries
(Hilft/IFHV, 2023, 2024). Despite overall low vulnerability, individuals and communities
may still be vulnerable to the impacts of a hazard due to physical limitations (e.g., disability,
advanced age), living or residing in places with high exposure (e.g., flood plains or unstable
slopes), or socio-economic status (UNDRR, n.d.b). When vulnerable populations have high
exposure to a hazard the event has significant impacts on the affected population. Some
populations will always have greater vulnerability relative to the general population,
including infants, young children, and pregnant women (I'YCP) (Newnham et al., 2022).

1.3 Gender and Disaster

The experiences of women and girls during and after an event are significantly
different from men due to pre-existing vulnerabilities including biological differences and
socio-cultural factors (Ariyabandu, 2009). Women and girls are significantly more likely to
die than men, particularly women and girls of lower socioeconomic status (Neumayer &
Pliimper, 2007). This mortality difference between males and females is true globally. In
NZ, females comprised 65% of the deaths, and 64% of hospitalisations in the 24 hours
immediately after the Christchurch earthquake (Johnston et al., 2014; Vallance, 2024).

Globally higher mortality rates in disasters are attributed to gender norms where women are
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more likely to work indoors in unsafe structures (Neumayer & Pliimper, 2007); wear
clothing which restricts movement; and may not be taught skills necessary for survival, such

as swimming (Oxfam International, 2005).

Displaced women are also at increased risk of sexual and/or domestic violence
during and after an event (Cazabat, 2019; Neumayer & Plimper, 2007). While this violence
can be committed by opportunistic strangers, it is often perpetuated by intimate partners,
with disasters exacerbating the severity of existing intimate partner violence (IPV) and
increasing emergence of first-time violence (Medzhitova et al., 2023). This is especially true
amongst internally displaced people, with an estimated 17% of women affected by sexual
abuse and 25% affected by IPV (Anastario et al., 2009). Medzhitova et al’s., (2023) review
identified risk factors for IPV post-disaster, including amount of direct contact with the
event, loss of social networks, and resource limitations which forced women to reunite with
previously abusive partners.

1.4 Pregnancy

Whilst pregnancy does not necessarily make a woman more vulnerable during and

after an event, it does require special consideration to ensure the needs of both the mother

and foetus are being met.

1.4.1 Nutrition and Hydration

Lack of access to nutritious food and safe drinking water is a significant concern
when pregnant. Birthweight and other birth outcomes have direct correlation to maternal
nutrition, and the required daily intake for many micronutrients, including iodine, folate,
iron, and calcium is increased (Abu-Saad & Fraser, 2010). Brief lack of access to necessary

supplements and nutrient dense foods may be safe for the developing foetus; however it may
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cause significant additional worry for the pregnant woman.

There may also be food shortages due to infrastructure damage or significant
flooding. During Cyclone Gabrielle, many bridges and roads sustained significant damage,
isolating rural communities from grocery stores and disrupting the supply chain to grocery
stores (Plummer, 2023). Those who could reach grocery stores were often unable to pay as
power and communication outages made EFTPOS and other electronic payment methods

impossible.

Many pregnant women have strong food aversions and a long list of foods to avoid.
The available food may not be palatable, or may be considered dangerous to eat during
pregnancy due to higher risk of microbial contamination. For example, pregnant women are
told to avoid cold processed meats (e.g., salami, chicken, pastrami) and packaged salads due
to potential contamination with listeria which can result in miscarriage or premature labour
(Ministry for Primary Industries, 2024). Pregnant women have increased caloric needs, yet

may struggle to find food which is both safe to consume and palatable.

During pregnancy, fluid needs increase to support foetal development, amniotic
fluid, and a significant increase in maternal blood volume (Montgomery, 2002). Dehydration
during pregnancy may increase the risk of adverse birth outcomes, including low birth
weight, small for gestational age, and low head circumference (Mulyani et al., 2021). The
Ministry of Health (MoH) recommends women drink nine cups of fluids (roughly two litres)
of water per day, while Mulyani et al. (2021) recommend three litres per day to improve
birth outcomes. During pregnancy, the mother’s immune system is suppressed, which can
make her more susceptible to illnesses caused by contaminated drinking water

(Montgomery, 2002).
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1.4.2 Displacement

As pregnancy progresses, women face new physical challenges which may make
safely evacuating and staying at an evacuation centre difficult. When evacuating, women
later in pregnancy can have problems with balance, and less physical stamina as a result of
decreased physical activity (Jang et al., 2008). This may make it difficult to even access an

evacuation centre, particularly if roads are blocked or terrain is unstable.

Stressors related to displacement can physically manifest during pregnancy as pre
eclampsia (Poursafa et al., 2015). Displacement can also increase rates of negative birth
outcomes including premature delivery, small for gestational age, low birth weight, and low
five minute APGAR scores (Bussiéres et al., 2015; Cordero, 1993; Dancause et al., 2011;
Menclova & Stillman, 2020; Murphy et al., 2021; O’Donnell & Behie, 2013). Displaced
pregnant women are less likely to access prenatal, delivery, and postnatal care and are at
increased risk of malnutrition, communicable diseases, violence, and poor hygiene
conditions which can result in adverse birth outcomes including premature death (Cazabat,

2019; Chu et al., 2010; Harville et al., 2021).

Many displaced pregnant women will have procured items needed to bring home a
baby which may no longer be accessible. These items may be covered by insurance,
however they can be very expensive and families may not have the financial resources to
replace them until their insurance claim has been paid. If insurance companies are inundated

with claims, payments may take several months or years to be resolved.

1.5 Infants and Young Children
Of IYCP, infants (under 12 months of age) are the most vulnerable group because

they are entirely dependent on others for every aspect of their survival. Infants and young
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children (considered in this research to be 23 months or younger) are vulnerable to the

effects of inappropriate or unsafe food and fluids and displacement.

1.5.1 Nutrition and Hydration
From birth to six months of age, the nutritional needs of infants can be met through

exclusive breastfeeding, breast milk substitutes like infant formula, or a combination of
both. In a large-scale emergency, use of formula is associated with increased exposure to
gastrointestinal and respiratory infection due to lack of clean water and/or power for
sterilising (Calderon-Rodriguez & Noble, 2022; Hargest-Slade, 2015). Parents would also
need to have access to an adequate supply of age-appropriate formula, which may be
difficult if grocery stores are inaccessible (e.g., due to road closures, loss of public
transportation, store closures).

During an event, a significant advantage of breastfeeding is that it is highly
protective against gastrointestinal and respiratory infections. Breast milk is highly reactive
and will modulate the contents of the milk so it contains the antibodies necessary for the
infant’s current environment (Atyeo & Alter, 2021; Heinrichs et al., 2002). As long as
mothers can remain sufficiently hydrated, milk supply is unaffected by short-term food
shortages or stress (Gribble et al., 2019). In an emergency, breast-fed infants have a safe,
sustainable, and easily accessible source of nutrition and hydration, perfectly tailored to their
unique needs. A breastfed infant is significantly less vulnerable in an emergency than a
comparable formula fed infant.

Unfortunately, many women who are exclusively breastfeeding will wean during an
emergency, believing the myths that stress decreases milk supply or causes the milk to go
“bad” (Bartle, 2011; Gribble & Berry, 2011; Grubesic & Durbin, 2022; Hargest-Slade, 2015;

Hwang et al., 2021; Ratnayake Mudiyanselage et al., 2022). Hargest-Slade & Gribble found
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following the 2011 Queensland floods and Cyclone Yasi, both in Australia, 7% of women
breastfeeding introduced formula for the first time, and 50% weaned completely, with most
citing one or both of the aforementioned myths as the reason.

Young children are less vulnerable in an emergency than infants, but are still more
vulnerable than older children. One vulnerability is a young child’s susceptibility to
contracting diarrhoea and having more severe effects from diarrhoea (Hoffman, 2008).
According to the World Health Organization (WHO) (2017), diarrhoea is the second leading
cause of death globally for young children as it can cause severe dehydration and/or
malnutrition. If the potable water supply is contaminated with pathogens, for example after a
flood or tsunami, young children used to getting themselves drinking water from the tap
may struggle to adapt to new water restrictions, increasing the risk of infection.

Another source of diarrhoeal infection could be from poor hand washing. One
common source of diarrhoea is by contamination of ready-to-eat foods (which will not be
further processed before eating) by unwashed hands, however this risk is lessened by 39% in
high income countries when proper hand-washing technique is promoted (Ejemot et al.,
2009).

In 2015/16, one in five children in NZ was considered food-insecure (Pannekoek &
Ree, 2019), which would likely be significantly increased following a natural hazard event
(De Haen & Hemrich, 2007). Food-insecurity has been linked with psychological distress in
young children, and can increase the risk of long-term emotional and behavioural problems
including sadness, worry, and anger (Fram et al., 2011; Rucklidge et al., 2012; Shankar et

al., 2017).
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1.5.2 Displacement and Separation
When young children are displaced, they may develop behavioural and

psychological problems, particularly if separated from their parents. This can include
impaired self regulation and forming of attachments, difficulty sleeping, and memory
difficulties (Drolet et al., 2021; Masten & Osofsky, 2010; Pfefferbaum et al., 2016). One
reason for this may be because children no longer have their parents as a source of
emotional security, as their parents' primary time and energy is spent procuring food,
organising shelter, and other immediate necessities. This loss of security can result in
traumatisation in children as young as 2 (Hoffman, 2008; Longhurst, 1995; Masten &
Osofsky, 2010). One way children may be able to cope better is through play, which is
crucial for stress regulation in children (Henniger, 1995), but children in an evacuation
centre may not be able to play for a number of reasons (e.g., lack of toys, limited space,
concern about noise levels).

Evacuation centres are meant to offer displaced populations a temporary safe
location to stay until alternative accommodation can be sorted. Hosoda (2014) as cited in
Kako et al., (2020), found there were not enough evacuation centres to accommodate
pregnant women and children, despite planning in Japan which includes opening and
operating centres tailored to the needs of vulnerable groups.

A significant safety concern in evacuation centres is keeping infants and young
children safe. One easily overlooked safety concern is safe sleep. Infants under 12 months of
age should be put to sleep on their back on a firm, flat, level surface which is free of other
objects (University of the Sunshine Coast et al., 2024). Unsafe sleep in evacuation centres
can include: sleeping in the arms of a sleeping parent, sleeping on a soft surface, sleeping on

a crowded surface, in places where adults or older children may roll on the infant, and
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places they can fall or be stepped on. Sleeping in unsafe settings can result in infants not
receiving enough oxygen which can result in brain damage or death.

Another concern is keeping children safe from other evacuees and animals. Mothers
who evacuated in the 2019/20 Australia wildfires cited safety concerns about inebriated
adults, dog fights, and cigarette smoke exposure (Gribble et al., 2024). In the same study,
evacuation centre staff had numerous safety concerns including low electrical outlets,
balcony steps, busy roads, cords, cables, poorly lit spaces, and weapons brought in by other
evacuees being accessible to children.

Despite the known vulnerabilities of I'YCP during and after an event, little is done to
account for their specific needs in most countries, regardless of the level of development. In
many countries, more planning has been done to meet the needs of animals than the needs of
IYCP (Gribble et al., 2019).

1.6 International Legislation, Policy, and Recommendations

While few countries have developed and implemented I'YCP in emergency plans,
most are signatories to policies developed by the United Nations and other
intergovernmental organisations. Most of these relate to infant feeding, due to the increases
in morbidity and mortality associated with formula use after an event.

1.6.1 WHO Code of Marketing of Breastmilk Substitutes (1981)

During the 1981 World Health Assembly (WHA), the WHO drafted and published
“The Code of Marketing of Breast-milk Substitutes” (henceforth referred to as “the Code”),
a code of conduct for WHO member countries, including NZ. During the drafting of the
Code the NZ representative, Dr. John Hiddleston, took time to emphasise NZ’s strong

support for the Code, stating he believed it would be more effective than a regulation.
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Whether or not this belief was correct is discussed in Section 1.7.1.

Since the Code was published in 1981 a number of additional resolutions have been
adopted including WHA 69.9 in 2016 which prohibits donations from companies selling
infant formula and complementary foods (i.e., solids) to health care systems. In complex
emergencies, the Code is especially relevant for controlling infant formula donations and
outlining appropriate distribution of infant formula. The Code specifically states that
donations of infant formula should only be made if requested by the relevant governmental
authority and are to be “distributed only through the healthcare system” (WHO, 1981, p.16).
This means formula donations should not be accepted by anyone involved in the event
response, regardless of the origin of the donation (infant formula manufacturer or well
meaning citizen) and is not to be given to parents other than by healthcare providers.

1.6.2 Infant Feeding in Emergencies Booklet (1997)

The WHO published this booklet following what was, at the time, the last war in
Europe, the Bosnian War. It was written for mothers and caregivers, and while dated, the
information is consistent with more recent publications published by the Interagency
Working Group on Infant and Young Child Feeding in Emergencies (2001) (discussed next)
and the WHO’s Guiding Principles for Feeding Infants and Young Children During
Emergencies (2004) (discussed in Section 1.6.5).

At nearly 30 pages, the WHO’s Infant feeding in emergencies is likely too long to be
used in a true emergency when time is at a premium. Based on available research, the use or
effectiveness of the book does not appear to have been evaluated. A better resource would be
a pamphlet available both online and in print with pertinent information easily understood

by readers of all literacy levels. Ideally this resource would be available in several mediums,
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including visual and auditory forms, which would make the information more accessible to
people with disabilities, low literacy, and people who do not speak, or are not fluent in the
available published languages (D. Blake et al., 2017; Uzair et al., 2022).

1.6.3 Infant and Young Child Feeding in Emergencies: Operational Guidance for
Emergency Relief Staff and Programme Managers (OG-1FE) (2001-2017)

OG-IFE was developed in 2001 by the Interagency Working Group on Infant and
Young Child Feeding Emergencies, an inter-agency collaboration that includes members
from organisations within the United Nations (e.g., World Food Programme, UNICEF,
WHO), international charities (e.g., USAID, ACF, Médecins Sans Frontiéres, Samaritan's
Purse, La Leche League International) and the US Centers for Disease Control and
Prevention (CDC). The target demographics for OG-IFE are policy and decision makers
working in positions related to emergency preparedness and response, including
governmental agencies, charities, and NGOs. The document is a multidisciplinary approach
to I[YCP in emergencies, with a particular focus on nutrition. A key aspect of OG-IFE is the
importance of implementing policies to protect infant and young child feeding in
emergencies (IYCF-E) that comply with the Code.

Other important aspects of OG-IFE are related to preparedness, including I['YCF-E
training for responding personnel. The document specifically notes governments are the lead
coordination authority and are responsible for generating policies, keeping policies up to
date, and disseminating the information to volunteer groups, the military, and the media.

1.6.4 Baby Friendly Spaces (2014)

In 2014, the Action Contre la Faim (ACF), also known as Action Against Hunger,

released the Baby Friendly Spaces (BFS) intervention (Brabandere et al., 2014). The BFS
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was designed to lessen the risk of adverse health outcomes due to under-nutrition, improve
family resiliency, and promote breastfeeding in an emergency while offering sustainable
alternatives for infants who require infant formula. Ultimately, “the BFS’s main objective
and line is to take care of the mother/caregiver in order to support her/him to take care of the
child/infant” (p. 13).

According to the ACF, taking care of women (pregnant and not), infants, and young

children in an emergency includes:

1. Care for Women
Care for women includes prenatal care, physical health and nutritional status,
and stress and mental health (Brabandere et al., 2014). I'YCP should be
considered a priority in emergency response and monitored for overall well
being. Accommodations may need to be made to ensure women have the

time and resources to care for their children.

2. Breastfeeding and Feeding Practices
Given the numerous benefits associated with breastfeeding in an emergency
(Abimibayo Adeoya et al., 2022; Dall'Oglio et al., 2020; Grubesic & Durbin,
2022; Hirani et al., 2019; Khajehaminian et al., 2019; WHO Collaborative
Study Team on the Role of Breastfeeding on the Prevention of Infant
Mortality, 2000; Walker, 2010), it is important an appropriate space is
available for women to breastfeed. This space should offer both privacy and
necessary support. This chapter also provides information about

complementary feeding and weaning.

3. Psychosocial Care
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Psychosocial care is related to a child’s development, and can be facilitated
by paying attention to children, giving affection, and providing an
opportunity to learn and grow through play and exploration (Brabandere et
al., 2014). In an emergency, parents may be unable to provide psychosocial
stimulation for optimal development as they are attending to needs necessary
for survival (food, shelter, etc.). Shelters may need to implement policies

which facilitate psychosocial development.

4. Hygiene Practices
As any parent of a child attending daycare will tell you, young children are
particularly susceptible to communicable diseases. In emergency settings, it
may be difficult to sustain good hygiene practices, however good hygiene,
particularly handwashing, can decrease risk of diarrhoeal disease
significantly.
5. Meal Preparation and Conservation
Food preparation does not just refer to cooking food, it also encompasses
procuring food, storing food, and food hygiene. Caregivers may need to be
taught how to best deal with food constraints presented by an emergency, for
example, how to prepare foods using a minimal amount of water or best food
storage practices when power is not guaranteed to be available.
6. Home Health Practices
Other than the importance of breastfeeding in an emergency, which has
already been discussed, other important home health practices include

ensuring pregnant women receive antenatal care, immunising children before
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their first birthday, treating wounds, and utilising health care facilities when
necessary.

According to ACF, BFS should be implemented immediately following an event, even
if the risk or rate of malnutrition in an area is low. A BFS should be a place where I'YCP and
caregivers are welcomed and supported. ACF provides a comprehensive list of expectations
for a BFS, but the list can be summarised as: safe and secure areas children for children to
be in with necessary resources, private areas for nursing and mental and physical healthcare
checks, and easy access to food and safe water for drinking and preparing infant formula if

needed. An issue which may arise in BFS as designed by ACF is the age limit.

Not all aspects of the ACF intervention will be necessary in NZ, as the programme
has an emphasis on refugee camps and developing countries. This intervention would likely
be a good starting point for NEMA or CDEM to develop context appropriate BFS plans for
future events.

1.6.5 Guiding Principles for Feeding Infants and Young Children During Emergencies
(WHO, 2004)

This publication by the WHO provides both quick reference and in depth guidelines
for infant and young child feeding in emergencies. It does this by first outlining the 10
principles of safe feeding in emergencies. The principles are:
1. Infants should be exclusively breastfed for the first six months of life.
2. The environment should support and encourage breastfeeding for children up
to 2 years of age (or older).
3. Formula quantities and distribution should be strictly controlled.

a. When formula is necessary, it should be fed by cup, only to infants
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who have to use it.
b. Formula needs to be able to be prepared and used safely.
c. The availability of formula to a minority of infants should not impede
or interfere with breastfeeding for the majority.
d. Infant bottles and artificial teats should be actively discouraged.
. For children over 6 months of age, foods which are easy and safe to eat and
nutritionally compliment breast milk need to be available.
Caregivers need continued access to nutrient rich ingredients to prepare
meals for older infants and young children.
Strategies for improving a caregiver's coping ability need to be implemented.
The health of infants and children needs to be protected to ensure they are
eating.
Infants and young children need to be monitored for signs of malnutrition so
interventions can be implemented early.
To minimise an event’s impact on feeding, interventions to meet the

nutritional needs of children need to begin immediately.

10. The approach to promoting optimal feeding needs to be flexible, while

adhering to best practices.

These principles were designed with decision makers in mind, as the feeding of

infants and young children should be included in any event response. This document

assumes women as primary caregivers, however it is unique in noting that many people

including fathers, older siblings, and strangers may have to look after small children for the
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Despite being over 20 years old, these principles of infant feeding are still relevant
and appropriate to use as a starting point for planning. Some aspects of the principles may
not be necessary in NZ, for example, safely breastfeeding with HIV. NZ has low HIV rates
(<0.1% of the population), and there have been no reported cases of vertical transmission
(from mother to child) since at least 2010 (UNAIDS, 2024). Application of these principles
in NZ should focus on protecting and encouraging breastfeeding, safe and appropriate
distribution of formula, and caring for caregivers.

1.6.6 Sendai Framework for Disaster Risk Reduction (DRR) 2015-2030 (2015)

The primary UN resolution for disaster risk reduction is the Sendai Framework, which
was written as the successor to the 2005-2015 Hyogo Framework which NZ is a signatory to
(UNDRR, 2015). Unlike the previously discussed international legislation , the Sendai
Framework is not exclusively focused on I'YCP. Rather, it encompasses understanding
disaster risk and governance, and improving readiness, recovery, and resilience. That being
said, the Sendai Framework does recognise that infants, young children, and women are
disproportionately affected by disasters, and encourages proactively involving women in
emergency preparedness planning and response.

One of the guiding principles of the Sendai Framework is shifting from reactive
disaster management to proactive risk management, including assessing and reducing
exposure and vulnerability (CDEM, 2019). The 2019 resilience strategy for NZ released by
the Ministry of CDEM highlights ways in which the Sendai Framework is being used in
DRR efforts. While the goal of reducing vulnerabilities is discussed, there is little mention
of who should assess and manage vulnerabilities in NZ (Saunders et al., 2020). It is

unsurprising Saunders found a significant gap in legislation to address vulnerability. If no

28



organisation(s) is explicitly tasked with assessing and managing vulnerabilities, the needs of
vulnerable groups, including I'Y CP, will not be accounted for in DRR planning.

1.7 IYCP in Emergencies in New Zealand

1.7.1 Implementation of the Code

NZ is a signatory to the Code, as discussed in Section 1.6.1, however it is a voluntary
agreement between infant formula manufacturers and the MoH (MoH, 2007). A 2022
assessment conducted by the WHO gave NZ a score of 27/100 for implementation and
compliance with the Code (WHO, 2022). This score is significantly lower than many
countries in Africa, Southeast Asia, and South America where there are more legal measures
in place to enforce more components of the Code. This score is unlikely to improve in the
immediate future. In 2024, it was announced NZ would not be implementing new, more
stringent trans-Tasman labelling standards after 11 years of development following lobbying
by formula companies including Danone, the a2 Milk Company, and industry lobbying
groups (Bradley, 2025).

Unsurprisingly, countries like NZ with little or no legal commitments to enforcing
the Code have high rates of violations (Barry et al., 2024; Becker et al., 2022; Lutter et al.,
2022; Slesak et al., 2016). Reporting potential violations of the Code in NZ is difficult for
members of the general public to do as it requires familiarity or the ability to decipher which
organisation to report to and appropriately choose the violation.

Currently, the only legislation related to the Code in NZ is with respect to the
labelling of infant formula and is part of the Food Standards Act (Gontijo de Castro et al.,
2018; MoH, 2007). This makes it easy for NZ manufacturers and marketers to violate the

Code, for example by donating or marketing formula, as long as they are adhering to
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labelling laws. Violations of the Code during an event may endanger infants by
inadvertently promoting the use of formula rather than breastmilk. Donated formula may not
be suitable if it is not age appropriate, is close to expiring or expired, or if the label is in a
language other than English. Additionally, it may be difficult to track donations which would
in turn make it difficult to report violations of the Code.

NZ has implemented some of the policies as recommended by OG-IFE, including
the WHO/UNICEF Baby-Friendly Hospital Initiative. This initiative is not specific to
emergencies, however it does promote exclusive breastfeeding which, as discussed, can be
lifesaving in emergencies.

1.7.2 Emergency Preparedness for Families (MoH, 2015; TWO, 2024)

At a national level in NZ, the “Get Ready” website, produced by NEMA, provides
little information about I'YCP. “Get Ready” has an option to “Tailor your plan”; however, the
process to tailor a plan is convoluted. The user has to go to a different website, which is
published by MoH. From this page, users should be able to access publications regarding
infant feeding in an emergency, however not all of the documents are relevant to a given
user as some documents are related to households while others are for TWO. In September
2024, the links on getready.govt.nz resulted in a “Page not found” message on the MoH
website instead of Feeding your baby in an emergency: for babies aged 0-12 months (MoH,
2015).

As of March 2025, “Get Ready” now links to a document, Feeding your baby in an
emergency (TWO, 2024) as well as tabs on the general website. The document has several
issues, including failure to upload it as a PDF. When downloaded, some of the information

may be blocked by graphics and is hard to read due to formatting.
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Figure 1.2 Feeding Your Baby in an Emergency
(TWO, 2024)

The information included is not consistent with best infant feeding practices in an
emergency. While best practice for formula feeding in an event is to use an open cup or
spoon, the TWO resource recommends bottles and teats as the primary option. According to
the page, bottles and teats should be sterilised, and “if you don’t have a bottle, use a
sterilised cup and/or spoon”. As previously discussed, international legislation and best
practices are that in an event an infant should be fed with a cup as they are easier to clean
and sterilise than bottles and teats, especially if power is unavailable and water is potentially
contaminated (Bartle, 2011; Brabandere et al., 2014; Calderon-Rodriguez & Noble, 2022;
Cook, 2010; Gribble & Palmquist, 2022; IFE Core Group, 2001; MoH, 2007; Le Leche
League International, 2020; New Zealand College of Midwives, 2016; O'Connor et al.,
2001; Seal et al., 2001; UNICEF, 2022; WHO, 2004). The 2024 document also assumes

people have sterilising tablets readily available, but it is unlikely people will have sterilising
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tablets. No alternatives are provided, yet much of the advice is dependent on sterilised
equipment being available. Other sterilising options include boiling, steaming, or using a
dishwasher. If these are unavailable, unscented household bleach can be diluted and used to
sterilise cups, bottles, and teats at a ratio of 0.25 teaspoons bleach to one litre of water
(CDCec, 2024). TWO does not offer guidelines specific to sterilising infant feeding tools
with bleach, but recommends drinking water be sterilised with a ratio of five drops of bleach
per litre of water (HealthEd, 2019). It is unclear if the lower amount recommended by TWO
is also appropriate for sterilising feeding equipment for infants.

While the 2015 document was not perfect, it was far more accurate and
comprehensive than the 2024 updated resource. It included information related to necessary
supplies for both hygiene (nappies, wipes, trash bags, etc.) and for feeding (commercially
prepared water and suggested quantities, container for storing boiled water, etc.). It also
encouraged relactation, and reiterated frequently the importance of breastfeeding and the
difficulties of formula feeding. Like the 2015 document, the 2024 document is still difficult
to access, but unlike the previous version does little to help those wanting to be proactive in
emergency preparedness and provides recommendations which may be unsafe or difficult to

follow.

1.8 Key Problems

While there are ample recommendations and legislation for best infant and young
child feeding practices in an emergency, many countries struggle to implement them during
an event. The response to the 2023 NISWE and other recent events provides the opportunity
to assess whether NZ has followed best practice for the care of [YPC. If best practices were

not followed, what factors and circumstances led to these decisions? How can the needs of
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I'YCP be met in future disasters?

At a national level, there is a lack of leadership regarding IYCP during and after an
event, which then leaves regional and local emergency management groups responsible for
developing their own guidance. As many smaller councils and regions do not employ full
time emergency managers, those tasked with creating and implementing plans may be ill
equipped to do so.

In international planning, the care of pregnant women is rarely accounted for, despite
having specific health and safety concerns as previously discussed. This is likely due to the
wide range of healthcare structures and accessibility. Those responsible for planning related
to human health in an event (i.e., the regional welfare groups), need to ensure the care of
pregnant women is included.

1.9 Research Aims and Objectives

This research aims to improve outcomes for IYCP in future hazard events by
learning from NZ’s I'YCP response to recent disasters. This will be done by assessing the
strengths and weaknesses of NZ’s [YCP response to the 2023 NISWE. The findings from
this research could help with planning for future emergency responses to disasters.

The research questions are:

* How has emergency management, both internationally and domestically, planned

to meet the needs of [IYCP in an event?

* How well did the emergency response to Cyclone Gabrielle align with international
best practices for [YCP? What were the experiences of ['YCP in recent events in

NZ, with particular interest in Cyclone Gabrielle in the Hawke’s Bay?

* How might the needs of I'YCP be better met in an event?
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These questions will be addressed by analysing and assessing existing literature, news, and
research related to IYCP in emergencies to determine best practices and conducting
interviews and focus groups with representatives from emergency management, welfare
group functions, and community organisations.

1.10 Thesis Outline

This thesis is comprised of five chapters:

In Chapter 1, the context for researching I['YCP in emergencies in NZ was introduced.
The unique food, nutrition, accommodation, and safety needs of ['YCP were described;
existing international IYCP in emergencies legislation and policy reviewed and current NZ
recommendations evaluated against these international legislation for adherence.

Chapter 2 discusses the data collection and analysis methods used in this research.
The data collection includes the literature review and interview data. The analysis includes
transcription, coding, and the interpretation of the results.

Chapter 3 is the literature review, and provides context for the necessity of using
international I'YCP in emergency legislation in developed countries through case study
analysis. Events from other countries which contributed to IYCP in emergencies guideline
development are also discussed, albeit in less detail.

Chapter 4, the results and discussion, is structured using the 4Rs. The results were
categorised based on which “R” they best fit. The discussion and potential solutions for
improving I'YCP in emergencies response are included in this section. The discussion
reflects on the findings, and potential solutions are aimed at aligning NZ with the
international legislation and practices discussed in this chapter.

The final chapter revisits the research questions, discusses unexpected research
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findings, identifies gaps and areas for future research related to I['YCP in emergencies in NZ,

and makes recommendations for improving outcomes.
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Chapter 2: Research Methodology

2.1 Introduction
This chapter focuses on the methodologies used for data collection and analysis in
this study. A qualitative approach comprising four components was undertaken:

1. A preliminary scoping literature review to develop a knowledge of international and
domestic ['YCP in emergencies practices and legislation (discussed in Chapter 1).

2. A second more detailed literature review and a corresponding news review to
develop the case studies in Chapter 3.

3. Ten semi-structured interviews with representatives from both responding
organisations and community organisations likely to work with I'YCP or provide
necessary supplies for [YCP. These interviews were coded and analysed for pertinent
recurring themes.

4. A final focus group to bring together emergency management practitioners and
community organisations to discuss the developed recommendations and solutions
and their practicality in a future hypothetical event.

Mixed-method research was first considered as an option as it can result in a deeper
and more nuanced understanding by overcoming limitations of single method research
(Almeida, 2018). Ultimately, however, as the research depended on participants’ lived
experiences (Braun & Clarke, 2013), it was decided a purely qualitative approach would be
more effective as it would provide flexibility to adapt the research as the interviews
progressed. This proved especially true when interviewing groups not traditionally involved

in emergency management response, as discussed in more detail in the interview questions.
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2.2 Literature Review

2.2.1 Phase One

A two-phase literature review was conducted. The first phase sought to determine
what, if any, legislation and policies existed for [YCP in emergencies. Once found, the
documents were sorted chronologically to determine how the documents had evolved and
their use in international events. Having previously studied Human Nutrition, I already knew
the WHO had published legislation for infant feeding, however I did not know if there were
specific documents for infant feeding in emergencies. [ was also already aware of the
importance and safety of breastfeeding from my previous studies.

These articles were primarily sourced through Google Scholar, PubMed, and WHO’s
Institutional Repository for Information Sharing using the phrases “infant feeding in
emergencies” and “infant and young child feeding in emergencies”. Once the history was
established, the literature review shifted to look at if and how these standards and protocols,
to which NZ is a signatory, have been followed in recent emergencies in both domestically
and internationally in countries with similar levels of socioeconomic development (e.g.,
Australia, United States, United Kingdom) to NZ. Finally, this portion of the literature
review looked at suggestions for improving the existing standards and protocols to assess
what, if any, suggestions could be implemented in NZ to improve future emergency
responses

2.2.2 Phase Two

In order to develop the case studies in Chapter 3, a more detailed literature review
was conducted using Google Scholar and PubMed, however the latter did not generate any

additional articles. The search terms were sourced from existing literature reviews.
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Table 1.0 Search Terms Used in Initial Literature Review

Target Population Potential Problem Event Description
Infant Feeding Emergencies
Child Breastfeeding Disasters
Pregnancy Nutrition

Pregnant Formula

The criteria for inclusion in the case studies were time of publication (2000-2024),
country, and relating to a natural event. The initial Google Scholar search for “Infant feeding
in emergencies” yielded 465 results. Once papers focused on public health emergencies
(e.g., COVID, HIV/AIDS, cholera), war or conflict (e.g., Gaza and Ukraine), and country
(i.e., developing countries) were removed, 71 papers remained, 20 of which were not
relevant. Of the 51 remaining papers, eight were not in English. The other keywords resulted
in either duplicate papers or papers which did not meet the criteria.

The 51 papers were read for relevance and sorted according to country in order to
develop the case studies. Many of the countries of interest had experienced multiple events,
but some events were mentioned with notable frequency, including the 2009 Black Saturday
bushfires in Australia, Hurricane Katrina in the US in 2005, the 2016 Fort McMurray
Wildfire in Canada, and the L’ Aquila earthquake in Italy in 2006. The 2010 Haiti earthquake
was not used as a case study, because of the factors unlikely to be relevant in a NZ context.

As the analysis progressed, it became apparent the initial search terms had been too
restrictive, as all articles identified were related only to infant and young children feeding
considerations in emergencies. To broaden the scope, additional search terms were added

(Table 1.1).
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Table 1.1 Additional Search Terms Used in Literature Review

Target Legislation/
Population Potential Problem Event Description Guidelines
Baby Evacuation Emergencies the Code
Mother Displacement Disasters OG-IFE
Baby Friendly

Midwife Safety Natural Hazard(s) Spaces

Specific Natural
Parent Development Hazard Mother Baby Area
Caregiver Labour/Delivery Sendai Framework

Birth Outcomes

Disaster Risk
Reduction

Health

Infection

Stress

The additional search terms provided a more comprehensive picture of the

difficulties faced by IYCP and those who care for them during and after an event. With this
deeper understanding, it was possible to develop nuanced case studies with a holistic view
of IYCP in emergencies, rather than just infant feeding. This was also when the potential
role midwives could have in future event response was brought to light.

Both phases of the literature review were used to develop the interview questions. The
first phase was primarily used when interviewing emergency management professionals to
determine if they knew or were aware of international legislation (discussed in Chapter 1),
and if said legislation were being followed in events in NZ. The second phase was used in

both sets of interviews, especially the literature related to baby friendly spaces and infant
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health.

2.2.3 Gender and Disaster

This paper intends to be inclusive of all family/whanau structures and recognises not
everyone who becomes pregnant will identify as female/wahine. Gribble et al. (2022),
argues that while inclusive language is important, desexed language can: decrease
inclusivity; be dehumanising; can include people who should be excluded; is inaccurate,
imprecise, or misleading; and undermines breastfeeding. Giacomozzi et al. (2025), argue
that Gribble’s view of gender does not align with current research and the arguments against
gender inclusive language rely heavily on rhetorical strategies. For clarity and continuity’s
sake, I have chosen to use terms which may not be considered inclusive including, but not
limited to, pregnant women, breastfeeding, and mothers. These terms were chosen in order
to be consistent with the terminology used in existing emergency management and/or
disaster literature, research, resources, and policy.

2.3 Ethical Approval

Prior to the research commencing, a low risk application was submitted to the
Massey University Human Ethics Committee to ensure the research adhered with guidelines.
The application included research aims, a project summary, data collection methodologies,
and how potential ethical considerations would be minimised. The application was approved
under Ethics Notification Number 4000028174, and is valid for three years from 10 October
2023.

For this research to be conducted ethically, the following three principles were
followed (Silverman, 2017):

1. Privacy, which includes both confidentiality and anonymity (Sim & Waterfield,
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2019). Confidentiality is how the gathered information is used and shared with
others, and anonymity refers to whether or not a participant can be identified in
the final reporting. It will be possible to maintain both confidentiality and
anonymity of the semi-structured interview participants by removing any
identifying data prior to inclusion for publication.

In the focus groups, every effort was made to ensure confidentiality, but it is not
possible to monitor what other participants share outside the group. Furthermore,
some of the participants were familiar with each other which limited anonymity.
Focus group participants were made aware of these limitations in advance of
participating.

2. Informed consent, which includes disclosure, comprehension, competence (the
participant’s ability to give or withhold consent), and voluntariness (Sim &
Waterfield, 2019). Three information sheets (Appendix 1) were developed in
accordance with the Massey guidelines, and were as follows:

a. For Emergency Managers: the information sheet did not include the
interview questions, as it was expected their professional experience
would be adequate to answer the questions.

b. For ICYP Professionals: the interview questions were included in the
information sheet to give participants time to organise their thoughts
prior to the interview.

c. For focus group participants: the information sheet addressed the
potential ethical risks specific to focus groups (Braun & Clarke,

2013).
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All of the information sheets had information about privacy and process
consent, which allows participants to withdraw from involvement at any time
(Silverman, 2017). As the interviews were conducted remotely, participants
were read the consent form and agreed verbally to participate and be recorded

rather than signing a consent form.

3. Harm Avoidance

As participants were being interviewed in their professional rather than
personal capacity, it was expected there would be minimal opportunities for
harm; however, in both the semi-structured interviews and focus groups,
there was the opportunity for harm in the form of distressing or emotionally
challenging memories resurfacing. Had a participant found it difficult to
continue, they would have been encouraged to do whatever they needed to
protect their mental health, including ending the interview early and/or
resources for support. No participants requested the interview be stopped or

requested resources for support.

In the focus groups, another potential source of harm to participants would be
a breach of confidentiality and/or anonymity (Sim & Waterfield, 2019).
Participants were warned of this risk in the focus group information sheet and

again before starting the focus group.

42



2.4 Data Collection
Data collection consisted of ten semi-structured interviews followed by one focus

group discussion. The data gained from the semi-structured interviews was used as the basis
for an audit of existing I'YCP in emergencies practices and development of [YCP in
emergencies response guidelines and potential solutions for future events. The guidelines
and potential solutions were presented to the focus group for discussion and evaluation.
2.4.1 Semi-Structured Interviews

Semi-structured interviews were chosen as the initial data collection method because
of the importance placed on personal experience as a means of gaining a deeper
understanding of a topic (Galletta & Cross, 2013). In practice, this means a semi-structured
interview emphasises open-ended questions and personal narrative, and participants are
encouraged to bring up related topics not explicitly asked about.

One of the aims of the interviews with emergency management practitioners was to
gain a comprehensive picture of what planning, if any, has been done specifically for IYCP.
Another aim was to see if international legislation and protocols have been used or followed
in NZ in recent event response. In addition to emergency management practitioners,
representatives from organisations not traditionally involved in emergency response were
interviewed to determine what, if any, role they or their organisation could play in the future.

Given the differing perspectives of the interviewees, two sets of questions were
drafted to ensure the questions were appropriate and relevant for the interviewee. As
described by (Galletta & Cross, 2013), a well organised semi-structured interview has three
segments. The first segment establishes rapport and asks broad questions to learn about the

participants' experience; the second segment draws on what was learned in the first segment
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with greater specificity to add nuance, and the final segment allows the researcher to ask

questions related to future hypothetical scenarios.
2.4.1.1 Interviewee Selection

Interviewees for the semi-structured interviews were chosen to represent a variety of
perspectives and experiences related to I'YCP in emergencies. There were two categories of
interviewees. The first category were people employed by, or involved in, an organisation
directly involved in emergency response in NZ. The second category was individuals, or
representatives from community organisations, with significant experience working with
IYCP in the community.

Table 1.2 Interview Participant Organisations

Organisation Number of Identifier
Interviewees

Regional CDEM Welfare 5 Welfare (4,B, or C)

Manager

NZ Defence Force 1 NZDF A

(NZDF)

TWO Emergency 1 WO A

Management

Midwifery Organisation 2 Midwife C

Hawke’s Bay Lead 2 LMC LMC Midwife A

Maternity Carer (LMC) or B

Midwives

Change for Our Children 1

(a safe sleep organisation)

2.4.1.2 Contacting and Enlisting Participants
A list of organisations considered beneficial to interview was drafted based on the
literature review and existing knowledge of emergency management practices in NZ.

Known contacts within an organisation were used as a primary contact. For organisations
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with no known contacts, emails were sent to the “contact us” email address listed on the
website. Included in the initial email to all potential interviewees was the information sheet,
and the ethical application and approval was provided upon request.

As this research was time-intensive, with each interview lasting about an hour,
purposive sampling, in which participants are selected according to specific criteria, was
used to ensure participants were as informative as possible (Bamberger & Mabry, 2020).
Many participants were found using snowball sampling, as the last question of the semi-
structured interviews was “Do you know anyone we should get in touch with about this
research?”. This was particularly useful for finding individuals with first hand experience
working with IYCP following an emergency, including midwives in the Hawke's Bay after
Cyclone Gabrielle. In total, 10 interviews were conducted (although two of the interviews
had more than one interviewee participating, for a total of 14 interviewees), which is close
to the 15 to 30 suggested by Braun & Clarke (2013). Once a participant confirmed their
involvement, a calendar invite with an agreed upon date and time with the Zoom link was
sent.

At the conclusion of each semi-structured interview, each participant was asked if
they would be available to participate in a focus group which would allow for open
collaboration between organisations and give feedback on potential solutions developed in

response to the research findings.
2.4.1.3 Interview Questions

Initially, a single set of interview questions was developed using the literature and
news reviews. The questions were reviewed by the research supervisors for feedback, pilot

tested with academics from the Joint Centre for Disaster Research and Victoria University,
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and revised to reflect their insights. This set of interview questions seemed adequate until it
was field tested with a representative from the NZ College of Midwives, which revealed that
the interview questions were only relevant for emergency management professionals as
questions were focused primarily on logistics and protocols. A second set of questions was
developed to be relevant for IYCP professionals, and was focused more on necessary
resources and the experiences of IYCP in an event. Both sets of questions were put into a
presentation which was used during interviews. This allowed interviewees to reference the
current or previous question easily, and allowed imagery to be used. One such photo, of an
evacuation centre opened after Cyclone Gabrielle, was shown to IYCP professionals as a
prompt for identifying and discussing difficulties ['YCP may face in a shelter. For a full list
of questions and the presentations, please see Appendix 2.

The interview started with whakawhanaungatanga, or the building of relationships,
which is a key component of Maori research (Rata & Al-Asaad, 2019). The
whakawhanaungatanga gave me a chance to share why I had chosen the topic and history
which shaped my perspective, including the birth of my daughter. The interviewee was then
prompted to share a bit about themselves. This not only helped build familiarity between
myself and the participant, it also provided me a chance to warn them my daughter might be
joining the call if naptime ended early. This relationship building occurred with all
participants regardless of organisational affiliation.

From there, interviewees from emergency management agencies were asked
questions focused on:

* If and how the organisation planned to meet the needs of ICYP;

* IYCP in emergencies coordination mechanisms;
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* Availability of [YCP in emergencies training to staff; Infant feeding and
protocols;
* How groups focused on ['YCP could support emergency response.
These questions were designed to gauge whether I'YCP were being accounted for in
governmental and organisational planning and reduction, readiness, response, and recovery

colloquially referred to as “the 4 Rs” (NEMA, n.d.).

The questions asked to groups with I'YCP experience, but not traditionally involved

in emergency management, focused on:
* How could your organisation be involved in response?

* What concerns do you have about I[YCP in evacuation centres?

Are there licensing concerns or requirements to be aware of?

* If you have been involved in some capacity following a disaster, what was your

experience like?

2.4.1.4 Choice of Interview Method

To conduct this research, 10 interviews and one focus group were held over the
course of roughly six months.

All interviews were held over Zoom, which was necessitated by the geographic
spread of the participants. While in- person interviews have long been held as the gold
standard of qualitative research, recent research suggests that Zoom interviews can also
result in rich and nuanced data, with proper preparation and coordination (Boland et al.,
2022; Oliffe et al., 2021). Archibald et al., (2019) found a majority (69%) of their interview
participants preferred Zoom over other interview methods including in-person and telephone

interviews due to convenience, particularly access and time efficiency, and user friendliness.
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The use of Zoom allowed participants to choose a location and time for the interview they
found comfortable, generally their office or home, which may have allowed them to be more
forthcoming in their answers (Braun & Clarke, 2013). The interviews were overall found by
researchers to be high quality and a similar experience to face-to-face interactions since all
participants had become comfortable using Zoom following NZ’s COVID lockdowns.

All interviews were recorded using Zoom and an additional digital audio recorder.
Recording the interviews allowed for a more natural conversation, negating the need for
note taking. Finally, Zoom’s closed captioning feature was used, which had the benefit of
automatically generating a transcript of the interview, although it may have initially
distracted interviewees.

In accordance with Massey University’s ethical guidelines, all participants were
notified that they could decline to be recorded or ask for the recording to be stopped at any
time during the interview. All participants were sent a transcript of their interview with the
option to elucidate further or remove a remark from the transcript completely.

Boland et al., (2022) identified five potential problems when using Zoom to conduct
qualitative research: establishing rapport, technical issues, planning, privacy, and equity. Of
these, only rapport and technical issues were experienced during these interviews. Efforts to
improve rapport included beginning the call with a whakawhanaungatanga and using screen
sharing which helps simulate face-to-face interactions (Archibald et al., 2019). Technical
issues included connecting to the wrong meeting or lagging internet. As annoying as
technical issues can be, they can also help build rapport with interviewees through joint
problem solving.

Most of the interviews lasted approximately one hour, with the shortest interview
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lasting half an hour and the longest exceeding 90 minutes. Of the semi-structured
interviews, the longest were generally IY CP professionals, rather than emergency managers.
As expected due to the number of participants and inherent nature, the focus group lasted
nearly two hours.
2.4.2 Focus Groups

A focus group was chosen as the second data collection method because they are
effective at evaluating policies and programmes (Ryan et al., 2014). The data is primarily
gathered as a result of interactions between participants, and between participants and the
facilitator (Plummer-D'Amato, 2008; Ryan et al., 2014; Wilkinson, 1998), which can
improve the depth and nuance of the discussion when compared to individual interviews
(Plummer D'Amato, 2008; Rabiee, 2004). This “structured eavesdropping” (Wilkinson,
1998) may provide unexpected insights to the topic as concerns the researchers were not
aware of are raised during the focus group session (Bamberger, 2020). According to Krueger
(2015) a focus group is useful when focus group participants have diverse backgrounds and
perspectives. It was expected the presence of I'YCP professionals and emergency managers
would highlight gaps in planning and resources, and foster new connections and potential
solutions.

It was determined that one focus group would be held, with three to five individuals
who had previously participated in the semi-structured interviews. While focus groups can
have up to 12 participants, six to eight is widely considered the ideal number, particularly if
the participants have significant experience with the topic (Krueger, 2015; Ryan et al., 2014;
Silverman, 2017; Wilkinson, 1998). Although all interviewees expressed interest in

participating in the focus groups, due to scheduling conflicts and availability, the focus
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group consisted of one representative from CDEM and two midwives. While below the ideal
number of participants, the participants all had first-hand experience of Cyclone Gabrielle in
the Hawke’s Bay. Ultimately, we hoped this smaller focus group would facilitate
relationship building between two normally disparate groups of people who will likely need
to work together in an emergency to facilitate ['YCP response. In order to conduct the focus
group, questions were based on East Coast Lab’s Hikurangi Subduction Zone (HSZ)
scenario (2020), which is discussed in the following section.

In addition to the scenario, potential solutions including an emergency “baby box”,
“Get Ready” quiz, and baby tent information and resources were used as stimuli. The stimuli
were developed in response to the semi-structured interviews, and one purpose of the focus
group was to refine the solutions. Please see Appendix 3 for the focus group materials.

2.4.3 HSZ Scenario

In the HSZ scenario, there is a magnitude 8.9 earthquake off the coast of the Hawke's
Bay followed by a tsunami (East Coast Lab, 2020). In addition to the tsunami, other
secondary hazards include earthquake aftershocks, uplift/subsidence, liquefaction, and
landslides. The earthquake and secondary hazards would cause: communicable disease due
to damaged sanitation facilities; contaminated water supplies; infrastructure damage and
delays in accessing medical treatment; and disaster waste and debris which may include
contaminated hazardous waste. These events would isolate Napier and rural communities in
the region from the hospitals, making access difficult for those requiring emergency or core

(e.g., maternity care, routine surgery, illness) medical care.

It is estimated the earthquake and tsunami would result in anywhere from hundreds to

thousands of deaths and thousands to tens of thousands of injuries (East Coast Lab, 2020).

50



Tens of thousands of buildings will be irreparably damaged, resulting in displacement of
tens of thousands of people. The demand for welfare support, including evacuation centres,
is expected to be significant and create long-term demands for CDEM staff, and others from
around the country.

Within the HSZ scenario, the focus group was presented with the situation of a
mother of a three week old baby, neither of whom were harmed in the event, but their home
was destroyed and they had few social connections in the community. This served as a
prompt for the participants to interact with each other with the questions “opening out”
(Braun & Clarke, 2013).

2.5 Data Analysis

To understand whether or not NZ has planned to meet the needs of [YCP in an
emergency and how I'YCP professionals could be involved, the interview and focus group
data collected between December 2023 and June 2024 was transcribed and analysed. This
process is described below.

2.5.1 Transcription

First drafts were generated using transcripts generated from Zoom’s closed
captioning or TurboScribe, an artificial intelligence (Al) transcript generator, was used in
instances where the Zoom transcript failed to generate. Initially, it was thought an
orthographic or verbatim style of transcription would be used (Braun & Clarke, 2013), but
ultimately a naturalised style of transcription was deemed to be more appropriate.
Naturalised transcription removes the utterances, pauses, grammatical errors, and
redundancies of normal speech to adhere to written norms without altering the meaning

(Mojadeddi & Rosenberg, 2024). All of the transcripts were denaturalised when generated,
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then naturalised by the researcher (myself) for accuracy and clarity. The Al transcription
software chosen encrypts files at rest, does not train Al models using the transcripts, and
could only be accessed by myself. During this process, the transcripts were stored securely
on a computer requiring password access and in a Google Drive only accessible to myself
and my academic advisors.

The use of Al transcription software has both benefits and limitations, some of which
will likely be mitigated with time. Al software allows researchers more time to dedicate to
analysis as an hour-long conversation can be transcribed in minutes with high accuracy,
rather than the six to seven hours it would take to do manually (Britten, 1995). As
transcription can be a tedious deterrent to qualitative research, the use of Al could increase
the number of researchers using qualitative research.

One of the limitations of Al software is that it is more accurate when transcribing
native English speakers (Herdiyanti, 2024), and struggled to accurately transcribe te reo
Maori commonly used by English speakers in NZ including words like ‘whanau’, ‘marae’,
and ‘kia ora’. Another limitation is the risk of a data breach which puts the anonymisation of
participants at risk (Mojadeddi & Rosenberg, 2024). One way to lessen this risk is by
anonymising the participant data before uploading for transcription.

Al transcript generation is a useful tool for expediting the creation of interview
transcripts. However, it is crucial researchers treat the transcript as a rough draft in need of
review and editing. Each transcript contained several errors that needed to be remedied
before coding, and could only be identified by listening to the interview while reading the
transcript. As Al was only used as a tool to expedite transcription (similar to paying a

transcriber or using EndNote to expedite referencing), and was not used to aid in the
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analysis or writing of this research, it adheres to Massey’s current Al policy (University,
2023).

2.5.2 Coding

Coding is the process of turning interview data into usable and trustworthy narrative
by identifying segments of meaning and assigning them to a category or theme (Skjott
Linneberg & Korsgaard, 2019). Properly coded data promotes repeatability in research,
improves confidence in the findings of the research, and reduces surplus data (Adu, 2019)
When coding qualitative data, the first step is gaining a nuanced, and in-depth knowledge of
the data (Drisko et al., 2015). With this knowledge, the data is then coded by looking for

keywords, phrases, and themes.

Research Themes Identified
Maternity care avaVabiity and Wy \» an Foncy. espocialy rural areas
Nidwile C LNC T don ok Ml Mo ODAnZabon s 2uch is par of 4n GMREncy Matagaeat! Aasosss Sysfin. But cotany, o

forms of madomily SUREOT and MOdcH SeVWoos, our MAaWes fand 4o offen o e only poopve who ave acluady
Poing 0w nlo e commundty. carfinndy in Me Chasicharch satbguake, thal wis Me axpanence here *

Midwife A LNC "But s tme ¥ was So e i, € was taing an bow and & hat 1o gef fom Napior 0 MHastings.

And thane is 20 abily on ow roads 10 ovetake. IM's & A caviagamay with oaly one g on each e of Mhe road.
S0 heve was no 20Nty 4o Jo! somabody (0 a9 emengency 0o past, wivah | think is realy nacatous

Figure 1.3 Inductive Coding Methodology

To code this data, a spreadsheet was created with a page each for readiness,
reduction, response, and recovery (the “4Rs”). Each page had headings with a sentence or
two identifying a potential theme. Under each theme, relevant quotes from the interview
transcripts were copy-and-pasted. Each quote had information identifying the interview and
the speaker’s job title. Keywords and phrases were extracted from a quote, then searched for
in other transcripts. Themes with limited discussion in interviews were deleted. This resulted
in 11 key findings and actionable recommendations.

2.5.3 Reliability and Validity

In order to effect change about the handling and treatment of I['YCP in an event, the
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research needed to be rigorously conducted and presented in a way that the conclusions and
recommendations presented would be tenable to policy makers, who rely on academic
research when making policy decisions (Merriam & Tisdell, 2015). To test and strengthen
the validity or trustworthiness of the data, triangulation was attempted (Golafshani, 2003);
(Merriam & Tisdell, 2015) by comparing findings from the interview data to the news
review and the conclusions in reports made to the government regarding emergency
management responses in the Hawke’s Bay (Bush International Consulting, 2024) and the
North Island (Ombler et al., 2024).

2.5.4 Researcher Biases and Assumptions

When the NISWE happened, I was 8.5 months pregnant, my house flooded, and I
had tickets to the Elton John concert that was cancelled at short notice when the venue had
flooded. This convergence of these events may have biased my beliefs in the efficacy of
emergency management in Auckland. This bias should be limited as the majority of
interviewees were involved in the Hawke’s Bay response to Cyclone Gabrielle or other parts
of the North Island, the decision was made to focus on the Hawke’s Bay, rather than the
North Island as a whole. This should lessen researcher bias as I have no substantive ties to
the Hawke’s Bay and did not have any preconceived beliefs about the efficacy of the area’s
emergency management response.

Additionally, my daughter was born just before I commenced this research project.
This provides another potential source of bias as I am probably more sympathetic to the
plight of IYCP, especially mothers with young infants, than a researcher with no children or
grown/older children. My daughter (often referred to as my research assistant) may have

biased interviews by distracting me mid-interview or forcing me to expedite an interview
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(e.g., crying mid-interview or refusing to nap). I was also incredibly fond of midwives,
having benefited from their care before, during, and after her birth.
2.5.5 Limitations to Research Methodology

Like all research methods, semi-structured interviews and focus groups have
limitations. Chief among the limitations is they are time-consuming and labour-intensive to
conduct (Adams, 2015). Another limitation is the risk of participants saying what they
expect the interviewer wants to hear (Karatsareas, 2022). An earlier limitation of semi-
structured interviews has been the time or cost of transcribing interviews, however this
limitation is likely to decrease as Al transcription is improved and embraced by researchers.

Like semi-structured interviews, focus groups have limitations. One limitation is that
they can result in consensus, or the tendency toward groupthink (MacDougall & Baum,
1997). In our focus group, there was a low risk of consensus as participants were sharing
their opinions, not coming to a decision (Soderstrom, 2011). Dominant voices can result in
the group veering off topic, or not allowing quieter members of the group to contribute
(Bamberger, 2020). Another limitation is privacy as anonymity and confidentiality cannot
always be guaranteed, especially when participants are from a field where everyone
typically knows everyone. In our focus group, two of the participants were close colleagues.
Despite the limitations, focus groups are becoming an increasingly popular way for
governments and researchers to guide policy changes (Krueger, 2015).
Often limitations of focus groups can be lessened through using a well-trained

moderator. The researcher (myself) moderated the focus group, despite having very little
experience in facilitating focus groups. This did not seem to impact the quality of the data

obtained from the focus group, likely due to the small number of participants and having
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pre-existing rapport.
2.6 Summary

This chapter discussed the three methodologies used in this research. The first
method was the literature review of international and domestic research, news, and protocols
related to IYCP in an event. This provided the knowledge necessary to critically assess NZ’s
I'YCP response during Cyclone Gabrielle in the Hawke’s Bay.

The knowledge gleaned from the literature review was then used to write a
preliminary set of interview questions. These questions were evaluated and refined through
internal testing, expert assessment, and field testing. The interview questions were based on
the best practices and legislation from the literature review. The findings from the interviews
then informed the focus group. Once interviews and the focus group were completed, the

interviews and focus group discussions were transcribed, coded, and analysed.
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Chapter 3: Literature Review of IYCP in Recent
Events

3.1 Introduction

This chapter contextualises and provides the theoretical foundation for researching
the I'YCP response following Cyclone Gabrielle. The purpose of this chapter is to review the
available information about IYCP in events via specific event case studies from NZ and
countries with similar levels of socioeconomic development and healthcare systems, and
provide a brief review of events which have contributed to current knowledge of I'YCP best

practices. The case studies are:

2005 Hurricane Katrina, USA

2009 L'Aquila Earthquake, Italy

2010-2011 Canterbury Earthquakes, NZ

2011 Queensland Flood, Australia

2011 Great East Japanese Earthquake, Japan

2016 Fort McMurray Wildfire, Canada
Other events covered in less detail are:
¢ 2010 Pakistan Flood, Pakistan
* 2010 Haiti Earthquake, Haiti
* 2015 European Migrant Crisis, Greece 2023
* Tirkiye Earthquake, Tiirkiye

3.2 Events

According to the UN, in 2024 nearly 300 million people across 72 countries needed
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humanitarian assistance and protection due to conflict, natural hazards, and health crises
(European Commission, 2024). IYCP are a vulnerable population with highly specific
needs, but are often overlooked in emergency management planning and response.
3.2.1 Hurricane Katrina, USA
A Category 3 hurricane, Hurricane Katrina killed over 1800 people and directly

affected an estimated 56,000 pregnant women and 75,000 infants (Callaghan et al., 2007;
Harville et al., 2009; Pfeiffer et al., 2008). The women most likely to be significantly
impacted by the hurricane were those more at risk of experiencing adverse pregnancy
outcomes, as the affected states of Alabama, Louisiana, and Mississippi had the poorest
health statuses in the country. In Alabama and Mississippi, there were large increases in
women receiving late or no prenatal care, and increases in caesarean sections despite a sharp
decrease in hospital obstetric facilities (Hamilton et al., 2009). While many women will see
the same obstetrician or midwife throughout their maternity care, some hospital networks in
the US, use a system which pairs a patient with whoever is on duty (Monteblanco & Leyser
Whalen, 2019). Many hospitals lost power during Hurricane Katrina, making patient records
inaccessible and leaving carers with little-to-no knowledge of a patient’s history, whereas a
home-based midwife or obstetricians who operate under a continuity of care model, may be
more likely to prioritise building close relationships and can offer better continuity of care
without access to medical records.

To address the needs of IYCP, the CDC provided a fact sheet to aid non-obstetric
healthcare providers in triage and treatment of pregnant women (Callaghan et al., 2007).
Free tele-counseling about pregnancy and lactation was made available to women and their

healthcare providers. The CDC also provided information about infant feeding which
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emphasised continued breastfeeding. Women with high exposure to the hurricane were less
likely to breastfeed or still be breastfeeding at six months when compared to national
averages (Callaghan et al., 2007; Harville et al., 2009). According to the Federal Emergency
Management Agency, infants and toddlers will comprise as much as 10% of an evacuation
centre, but breastfeeding in centres was not addressed until 2023 (Russell et al., 2025).
Callaghan et al. (2007), found women were concerned about breastfeeding after walking
through floodwater, citing their exposure to toxins or developing gastro-intestinal illness, but
breastfeeding was still the recommended and safest way to feed, as contaminated water
meant powdered and concentrated formulas could not be safely prepared for consumption
resulting in a formula shortage.

Two weeks after the hurricane there were more than 600 shelters accommodating
more than 200,000 evacuees, at least 10,000 of whom were estimated to be pregnant
(Harville et al., 2009). Callaghan et al. (2007), recommends all women arriving in centres
should be asked about their pregnancy status as part of intake, “Are you or do you think you
could be pregnant?”. Women who are unsure should be provided with pregnancy tests, and
healthcare staff can ensure pregnant women are given medications, supplements, and
vaccinations that are safe and/or necessary during pregnancy.

Those staying in shelters often faced “oppressive heat, darkness from downed power
lines...and widespread devastation.” (Fisher Wilson, 2006, p.1). Many shelters lacked
clarity about the safety of their water supply, and considered turning off the water entirely
which would have created new health concerns as evacuees used portable toilets without the
ability to wash their hands. More than 50% of those using evacuation centres in Houston,

Texas reported there was not enough food or water to meet demand (Brodie et al., 2006).
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The combination of high temperatures, high humidity, and limited water increased the risk
of dehydration for IYCP.

3.2.2 L’Aquila Earthquake, Italy

On 6 April 2009 at 3:32 am, L’ Aquila, the capital city of Abruzzo, was shaken by a
shallow 6.3 magnitude earthquake with an epicentre 3.4 kilometres away from the city. Of
the 72,800 people living in the city, 308 were killed, 202 were seriously injured, and 1300
were injured (Alexander, 2010). One of the 60,000 seriously damaged buildings was the
local hospital and trauma centre, San Salvatore (Casarotti et al., 2009).

Some residents of L’ Aquila were without power for up to three days, however most
(80%) had power restored by the morning after the earthquake (Kongar et al., 2017). The
water supply was not significantly impacted outside of the historic city centre, however as
that was where most of the severely damaged buildings were, few residents remained to be
impacted.

In total, 67,500 people were displaced, roughly a third of whom were accommodated
in nearby hotels, another third in one of the 171 tent camps, and the final third found their
own accommodation (Alexander, 2010). Another 6,000 people in rural villages and
municipalities were accommodated in temporary housing through the Moduli Abitativi
Provvisori project.

Giusti et al. (2022), found that in the aftermath of the L’ Aquila earthquake, pregnant
and breastfeeding women were often unable to find shelter which provided for their physical
and privacy needs. In emergency accommodation, emergency management was unable to
facilitate social support, and often required partners to be separated; however, within eight

months of the earthquake, earthquake-resistant eco-sustainable housing complexes were
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built throughout L’ Aquila by the Complessi Abitativi Antisismici ed Ecosostenibili (CASE)
housing initiative to accommodate 12,000 of the displaced (Giovinazzi et al., 2012).
Furthermore, breastfeeding women reported a lack of breastfeeding support, which resulted
in infant formula being prescribed unnecessarily, resulting in premature cessation of
breastfeeding. It was also found that infant formula donations were made and distributed
without conducting a needs assessment, which contradicts international guidelines.

Since the earthquake, many municipalities in Italy have included specific plans and
systems for [YCP in their emergency preparedness efforts (Colaceci et al., 2018). One such
preparedness effort is the development of an operational guide for first aid personnel and
coordinators (Iellamo et al., 2019). The guide contains six core interventions:

1. Governments should ensure they have developed and enacted policies which:
support the continuation or reinitiation of breastfeeding after an event;
account for the handling and distribution of formula; support the nutritional
needs of pregnant or breastfeeding women; discourage donations and manage
distributions of infant formula; and consider managing infant feeding in the
face of public health emergencies.

2. Appropriate training for all personnel involved in event management.

3. Determine the coordinator for Infant Feeding in Emergencies to identify
vulnerabilities and shortcomings in infant feeding management.

4. Evaluate and monitor interventions to ensure the infant feeding in
emergencies response is adequate. This data should be disaggregated by age
of children younger than 2 and the number of breastfeeding or pregnant

women.
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5. Protect and support optimal feeding through multisectoral interventions
between hospitals, community services, and government.

6. Reduce the risks of using infant formula by procuring infant formula through
official channels, provide supplies to safely prepare infant formula, and
refuse donated formula.

Since the release of this intervention, Italy has experienced severe flooding in Emilia-
Romagna in 2023 and 2024, but at the time of writing, there was no published research I
could find related to IYCP in either event.
3.2.3 Canterbury Earthquakes, NZ

Beginning 4 September 2010, the Canterbury region was plagued by a series of
earthquakes, starting with a magnitude 7.1 earthquake 11 kilometres below the rural town of
Darfield on 4 September, and numerous aftershocks, including the Christchurch earthquake
with a magnitude 6.3 and a depth of 5 kilometres on 22 February 2011 (Potter et al., 2015).
At the time the Canterbury region was home to just over 550,000 residents, with roughly
67% (357,000) of those living in Christchurch. Of the nearly 60,000 residential buildings
which were inspected after the earthquake, roughly 3% were deemed unsafe (red-stickered),
and 7% could be accessed, but required further assessment to determine safety (yellow-
stickered), resulting in high levels of displacement (Newell et al., 2012).

Immediately after the 4 September earthquake, several evacuation centres were
opened around affected areas of Canterbury. All were closed within two weeks (Giovinazzi
et al., 2012). After the 22 February 2011 Christchurch earthquake, evacuation centres were
immediately opened in several locations throughout Christchurch and many remained open

for several weeks. By April, the government made 350 camper vans available to rent to
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accommodate the displaced, however this option was reportedly only used by one individual
(Burton et al., 2015). Most people preferred to live with families, friends, or in their
damaged homes as the areas were often viewed as having higher liveability (close to
schools, grocery stores, health care facilities, etc.) (Giovinazzi et al., 2012). The Earthquake
Commission, which insures homes against earthquakes in NZ, received more than 750,000
claims for building, land, and contents damage and rebuilding was expected to take up to 15
years (Giovinazzi et al., 2012; Potter et al., 2015).

In Timaru, all women on the maternity ward at Timaru Base Hospital were
discharged in anticipation of the arrival of evacuees from Christchurch (Hargest-Slade,
2015). Hargest Slade, who worked as a breastfeeding advisor at the hospital, was asked to
deliver a message for the arriving families with new or young infants.

“If you are here from Christchurch with a new baby or a breastfeeding baby of any

age, please continue to breastfeed your baby. Keep putting the baby to the breast.

Even mothers who are stressed can breastfeed. The safest way to feed your baby is

still breastfeeding. You can contact any one of our midwives and breastfeeding

advisors on this number...” (Hargest-Slade, 2015, p.8)

This message was played repeatedly for several days and was crucial as up to 75% of
Christchurch would have been unable to safely prepare formula due to damage to utilities.
When drinking water was tested, it was found to have high levels of Escherichia coli, which
functions as an indicator there are high levels of pathogenic contamination (Kongar et al.,
2017). This finding resulted in a “boil order” being put in place for over six weeks in most
of the city. Roughly 50% of Christchurch residents were without water for a few days, and a
third had no water for over a week. Much of the city was without power due to damage to

the power network and additional automatic shutdowns to prevent fires, which would have

made it difficult to sterilise bottles and other formula feeding supplies (Kongar et al., 2017,
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Kwasinski et al., 2014; Potter et al., 2015). Additionally, 80% of water and sewage lines
were severely damaged, and the Christchurch City Council urged residents to use backyard
latrines while a management system for human waste disposal was implemented (McColl &
Burkle, 2012; Wareham & Bourke, 2013). The city council ultimately delivered 38,000
chemical toilets, which residents could empty at one of 550 disposal tanks near their home
(Wareham & Bourke, 2013). An additional 2900 portable toilets were delivered to strategic
locations, and were a supplement to chemical toilets for more isolated areas.

Infant formula was included as a standard component of aid distributions across the
region during the Canterbury earthquakes (Bartle, 2011). Rather than being procured by the
government as recommended, donations were accepted from manufacturers and distributed
by emergency management and response organisations. This formula was often near its
expiration date, inappropriate for local contexts, or had directions for preparing the formula
in another language. Information about the importance of breastfeeding was not distributed.
Additionally, it is not clear if additional instructions, which accounted for the boil order
across the city, were provided (Bartle, 2011).

3.2.4 Queensland Floods, Australia

Between December 2010 and January 2011 the state of Queensland, Australia,
received prolonged heavy rainfall which, coupled with already full catchments, resulted in
historic flooding which killed at least 33 people (Holmes, 2012). Of these fatalities, several
were young children, one of which occurred during an attempted rescue due to responders
not having the correct flotation device for the child.

The flood resulted in over 78% of Queensland being declared a disaster zone with

20,000 homes inundated with floodwaters (King et al., 2015). In total, 12,000 people utilised
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the evacuation centres throughout Queensland between 2010 and 2011(Suncorp, 2021). At a
1000 person evacuation centre established at a Cairns school, one woman gave birth in a
small, windowless room aided by a midwife who happened to be visiting from Britain
(Rourke, 2011).

There was widespread damage to the electricity network, and power outages
occurred in areas which were not damaged as a precautionary safety measure to prevent both
further damage to the network and electrocutions should a live electrical source come into
contact with floodwater resulting in thousands being without power for several days (Teague
et al., 2010). Sewage systems were affected in all areas with major flooding, making it
necessary to warn the public about the risk of sewage contamination in public spaces and
waterways. Three hundred roads and highways were closed, and rail systems were severely
damaged (Herald, 2010).

Through the QF2011 Queensland Flood Study (QF2011), the effects of a disaster on
pregnancy, birth outcomes, and children’s early development have been intensely studied
(King et al., 2015). The study recruited 230 women who were pregnant at the time of the
flood and lived in or near Brisbane on 10 January 2011. The women were all having
singleton pregnancies, were at least 18 years old, and spoke English fluently. The QF2011
study found the infants born to mothers who experienced sustained, high levels of stress as a
result of the flooding were more likely to have adverse psychosocial outcomes including:

* Increased incidence of anxiety as children (McLean et al., 2018),

» Worsen a child’s theory of mind! (Simcock et al., 2017)

* Inhibit development of motor skills in children depending on gestational age at

I Theory of mind is a child’s understanding of their own mind and the minds of others (i.e., other people also
have thoughts and feelings) and is necessary to socialise with others. Impaired theory of mind is seen in
children with autism.
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time of exposure (Moss et al., 2017),

* Increase the need for high maternal emotional availability to support language
development (Austin et al., 2017),

* Be linked to inattention, aggression, and lower vocabulary in boys (Ambeskovic et
al., 2022),

* And have higher sleep problem scores (Simcock et al., 2019).

The behavioural changes seen in the QF2011 studies may be the result of foetal
programming caused by stress hormones crossing the placenta during pregnancy (Simcock
et al., 2019). Beyond behaviour, epigenetic changes from foetal programming can have
lifelong eftects, including increased risk of: cardiovascular diseases like hypertension and
atherosclerosis, diabetes mellitus type 11, and Alzheimer’s disease (Faa et al., 2024).

Separately, but concurrently for the same disaster event, a randomised control study
was undertaken evaluating the differences in maternity care for women over the age of 18
and less than 24 weeks pregnant (Tracy et al., 2013). Women were either allocated a
caseload midwife they saw through pregnancy, birth, and postpartum (an LMC midwife in
NZ) , or were assigned to the control group with a rostered midwife who changed with each
visit (a community or core midwife in NZ). It was found the women assigned a caseload
midwife were less likely to have infants with behavioural problems associated with prenatal
maternal stress (Simcock et al., 2018). Caseload (LMC) midwives provided continuity of
care which may have served as a form of social support, which can mitigate some of the
effects of sustained stress. Thus far, Australia has been unable to implement policies which
increase midwifery continuity of care (Bradford et al., 2022).

After the Queensland floods, there were higher incidences of fever, runny noses and
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colds, and coughing or wheezing in children who were over six months old at the time of the
flooding, compared to infants who were less than six months (Newby et al., 2012). This is
possibly attributable to breastfeeding as breast milk provides antibodies and other
immunomodulating components as required by an infant (Masi & Stewart, 2024). The
children over six months may have had increased incidence due to no longer being
exclusively breastfed (having started complementary feeding as recommended), or
breastfeeding had been switched to formula as mothers returned or prepared to return to
work as paid parental leave in 2011 was 18 weeks (four months) (Baker, 2011). Infants who
were exclusively breastfed were the least likely to need to visit a doctor compared to infants
who were fed infant formula or mixed feeding methods (Newby et al., 2012).
3.2.5 Great East Japanese Earthquake and Tsunami, Japan

On 11 March 2011, a 9.0 magnitude earthquake occurred in the Pacific Ocean
roughly 177 kilometres from Fukushima and 373 kilometres from Tokyo at an underwater
depth of 32 kilometres (Norio et al., 2011). The main earthquake triggered a tsunami over 20
metres high, which reached land within minutes of the earthquake, and went as far as 10
kilometres inland. By April 13, there were 13,392 deaths, 15,133 people missing, and over
335,000 people displaced. The event damaged 190,000 buildings, of which nearly 46,000
were destroyed. Power facilities were damaged, most significantly the 11 nuclear power
plants in northeast Japan (Norio et al., 2011). The nuclear power plant in Fukushima
automatically stopped working, but because of the impact of the tsunami the cooling system
also stopped working causing the temperature to rise in the reactor. Despite the work of
Tokyo ElectricCompany employees and the Japanese government, the event escalated to a

level 7 nuclear event, equivalent to the Chernobyl disaster.
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Many of the survivors of the event sheltered in schools and stadiums, and by 14
March there were 1,183 emergency shelters to support the evacuated (Du et al., 2015). Many
evacuees lived in shelters for more than four months and nearly 80% of surveyed emergency
shelters had shortages of milk and dairy products, meat, produce, beans, and seafood
(Tsuboyama-Kasaoka et al., 2014). When shelters did have a surplus of food, it was often
carbohydrates and high in sodium and/or sweeteners (Tsuboyama-Kasaoka et al., 2021). A
month after the event, roughly 7% of shelters were only providing one or two meals per day
due to continued food shortages or due to continued high numbers of evacuees and limited
cooking facilities.

After the event, there was a decrease in the mean body mass index of six month old
boys in Miyagi, an affected prefecture compared to an unaffected group (Yokomichi et al.,
2018). Researchers attributed these changes to mothers switching to formula due to concerns
breast milk was contaminated with radioactive substances, difficulty in safely preparing
infant formula, and focus on survival (Kyozuka et al., 2016; Yokomichi et al., 2018).
Women also reported difficulty in finding diapers, particularly for older infants and toddlers,
as well as infant formula (Yonekura et al., 2013).

Women from Shichigahama who were pregnant or newly postpartum at the time of
the event reported difficulties in accessing information related to obstetric and/or paediatric
care, and were unsure if medical services were accessible (Kobayashi et al., 2020). In
Rikuzentakata, communication systems were down over a wide area making it difficult to
provide information for paediatric care (Yonekura et al., 2013). Based on interviews with
healthcare providers Kobayashi et al. found:

* Supplies for I'YCP should be distributed separately from goods for the public at
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large so pregnant or postpartum women do not have to wait in long lines.

* Because small children are messy, their families required additional water for daily
life, above the suggested amounts for adults, in addition to drinking water.

* A dedicated place to talk and gather with other affected mothers a month or more
after the event would promote post-traumatic growth.

* In evacuation centres, mothers of infants and young children need access to warm,
dedicated rooms away from other evacuees. This would decrease the stress of
calming a crying baby and encourage breastfeeding

3.2.6 Fort McMurray Wildfire, Canada

On 1 May 2016, the Fort McMurray wildfire (also referred to as the Wood Buffalo or
Horse River wildfire) began, and by 3 May had grown into one of Canada’s most
devastating fires burning nearly 600,000 hectares of land (Adu et al., 2022). It forced 88,000
people to evacuate with little notice, the largest evacuation in recent history. The fire
destroyed 2400 homes and businesses at an estimated cost of $6 billion. Fort McMurray’s
drinking water supply was severely contaminated with ash and soil, resulting in 20 times the
recommended limits of 19 different toxic elements and compounds (Hyde et al., 2021).
Contaminated air and water can have significant impacts on the health of I['YCP, as wildfires
release carcinogenic and teratogenic pollutants into air, water, and soil. Wildfire smoke can
also affect indoor air quality, and can have a significant impact on prenatal and early
childhood development and health (Gheissari et al., 2022; Korsiak et al., 2022; Lan et al.,
2024).

There is evidence wildfire smoke exposure during pregnancy may adversely affect

birth outcomes like low birth weight and premature delivery, and exposure in utero was
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found to increase the rates of respiratory infections in infants; however, exposure to
particulate matter can be decreased 80% by wearing an N95 respirator (Amjad et al., 2021;
Holm et al., 2021; Lan et al., 2024). It is recommended maternity carers be proactive in
counselling patients on signs of preterm labour and ways to mitigate exposure risk (Boudova
et al., 2025). Recommendations in remaining indoors with HVAC systems and air filters
running (if possible), avoid going outside and use an N95 mask and protective eyewear if
unavoidable, make evacuation centre staff aware of pregnancy, be prepared to evacuate, and
stay cool and hydrated (Boudova et al., 2025; CDC, 2024b).

Children are at increased vulnerability to the effects of wildfires on air and soil as
they have higher exposure (i.e., children generally spend more time outside), breathe more
air relative to body weight, and particulate is more likely to enter the lungs rather than be
trapped in the nasal cavity (Holm et al., 2021). Implemented policies in childcare centres
and schools may be a cost-effective way to decrease children’s exposure to smoke by
keeping children indoors with HVAC systems running. While masks and respirators can be
worn by children over 2 years old, they do not come in sizes appropriate for younger
children (CDC, 2024a).

Of the evacuees, there were roughly 3000 mother/infant dyads, 900 breastfeeding
infants, and an estimated 1250 pregnant women (Health, 2015; Initiative, 2016; Olson et al.,
2019). At least seven infants were born during the evacuation, including two at oil refinery
camps north of the city (Snowdon, 2017; Thériault et al., 2021). The local hospital, Fort
McMurray’s Northern Lights Regional Health Centre, had to evacuate the nine babies in its
neonatal intensive care unit (as well as 96 other patients) to oilsands (an area mined for

petroleum) north of the city before being flown to other hospitals in Edmonton (Goh, 2016).
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Mothers who evacuated reported decreased social support, pressure from family to
stop breastfeeding during the evacuation, stress, and frequent moves as sources of stress
(DeYoung et al., 2018). Many families were accommodated in locations with limited food
choices, and many mothers struggled to keep volunteers and family members from feeding
infants inappropriate solids. Additionally, some breastfeeding mothers cited lack of privacy
as a reason for switching to infant formula, and exclusive breastfeeding rates decreased from
64% to 36%. Despite the aforementioned difficulties, DeYoung et al. (2018) found women
who continued breastfeeding women reported improved coping ability, a greater sense of
safety and security, easier soothing of infants while evacuating, and less worry about infant
feeding while in evacuation centres or emergency accommodation with limited (or non
existent) kitchen facilities compared to parents with formula fed infants or older children
requiring solid foods.

3.2.7 Other Events

Research and experiences from countries in addition to those previously discussed
contributed to the recommendations in Chapter 4, but were excluded from the case studies
due to differences in development levels, lack of national healthcare systems, type of event,
or lack of available research (World Population Review, 2024a, 2024b). These systemic
differences limited the relevance to the NZ context, but offered evidence supporting

international best practice recommendations and potential areas of improvement.
3.2.7.1 Pakistan Floods, Pakistan

In 2010, Pakistan experienced rainfall 70% and 102% above normal in July and
August, respectively, resulting in significant flooding primarily around the Indus River
watershed (Scott, 2011). The flooding killed nearly 2000 people and affected 20 million

people. Of the 20 million affected, 12.5 million needed urgent humanitarian assistance
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(Relief Web, 2011). Prior to the flooding, Pakistan already had many refugee camps in
operation to house the 1.7 million refugees from Afghanistan, 1.4 million affected by
conflict, and 1.95 million internally displaced.

Government and NGOs in Pakistan operated relief camps which provided services to
a large number of [YCP (Hirani, 2014). These camps were established away from cities (and
therefore city services), and did not have safe drinking water, electricity, and sanitation
facilities, which allowed communicable diseases to flourish. Primary caregivers are often
busy acquiring necessities and cannot care for infants and young children. Promoting,
supporting, and protecting breastfeeding in relief camps was found to be as important as
vaccination programmes for promoting health and preventing disease in infants and young
children; yet, breastfeeding was often difficult for mothers due to lack of privacy in

evacuation centres (Hirani, 2014; 2019).
3.2.7.2 Port-au-Prince Earthquake, Haiti

A 7.0 magnitude earthquake struck roughly 25 kilometres from Port-au-Prince, the
capital of Haiti (DesRoches et al., 2011). The earthquake killed 220,600 people and
displaced 1.5 million. While poor building quality was at fault for many of the initial
fatalities, lack of healthcare infrastructure substantially contributed to overall mortality rates.
Infectious diseases were one of the largest killers of children, notably cholera (Dube et al.,
2018).Cholera, which is spread by consumption of food or water contaminated with faecal
matter, was able to flourish as 40.5% of evacuation camps did not provide water, and 30.3%
did not have toilets (Sheller et al., 2017).

The use of baby tents after the earthquake was the largest coordinated effort to
implement BFS in an emergency context (Ayoya et al., 2013). Between February 2010 and

June 2012, 193 BFS were established to serve the needs of 180,499 mother-infant dyads and
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52,503 pregnant women. The BFS provided mothers a safe and secure place to breastfeed, or
receive ready-to-use infant formula for non-breastfed infants. Of the infants less than 6
months of age enrolled in the BFS programme, 70% were exclusively breastfed, and 10%
who had been fed a mix of breastmilk and formula transitioned to exclusive breastfeeding,
significantly higher rates of breastfeeding than normally seen in Haiti (Ayoya et al., 2013).
In addition to feeding resources and support, the BFS provided health checks and care for
I'YCP. A nurse was in charge of each tent, supported by a social worker and a guard. BFS
which provided psychosocial care also had a psychologist on staff .

3.2.7.3 Ongoing European Migrant Crisis, Greece

Over 1 million refugees have arrived in Greece, primarily from the Middle East and
North Africa, fleeing armed conflicts (including the Syrian war), mass killings, and sexual
and gender based violence (UNHCR et al., 2016). Whilst ongoing, in 2015-2016 there was
an especially high number of refugees, which coupled with Greece’s economic crisis,
threatened to overwhelm Greek healthcare and social services.

I'YCP were prioritised for accommodation in refugee camps, where international
NGOs implemented baby tents run in conjunction with local partners (Kousoulis et al.,
2016; Svoboda, 2017). Between August 2015 and March 2016, 4,091 children under age 2
used the baby tents. These areas afforded mothers/caregivers and children under 2 a private
place to breastfeed and rest. The baby tents had breastfeeding counsellors to support
ongoing breastfeeding. Messaging about breastfeeding was tailored to the needs and
priorities of the women, for example not having to carry heavy containers of food and
supplies (Svoboda, 2017). Infant formula and directions for safe preparation were
distributed out of sight from breastfeeding mothers.

It is estimated 10% of the female refugees arriving in Greece were pregnant (Scott
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&Wallis, 2021). Pregnant migrants face worse pregnancy outcomes, are less likely to have
had any antenatal care, and are at greater risk of malnutrition. Once in Greece, it was
difficult for pregnant women and healthcare providers to communicate due to lack of
translators, availability of safe spaces for women depended on the refugee camp, and the
Greek healthcare system was overwhelmed, which increased the number of cesarean births

as there were not enough staff to monitor natural labour.
3.2.7.4 Tuarkiye-Syria Earthquake, Turkiye

On 6 February 2023, southern Tiirkiye and northern Syria were struck by a magnitude
7.8 earthquake and aftershocks, which killed over 50,000 people and levelled entire cities
(AFP, 2024). The earthquakes affected at least 15.2 million, 5.4 million of which were
children, and an estimated 2840 infants were born in the affected area in the five days
following the earthquake (Erat Nergiz et al., 2025). A year after the earthquake, hundreds of
thousands of people remained displaced, living in metal containers the size of small studios
which have access to water and power (AFP, 2024).

After the earthquake, infant feeding was often difficult, even for women who were
exclusively breastfeeding (Mizrak Sahin & Kabakci, 2024). 44.8% of mothers in areas
affected by the earthquake reported difficulties breastfeeding, primarily due to a perceived
decrease in milk supply, compared to 28.6% of mothers in unaffected regions (Erat Nergiz et
al., 2025). Due to the significant damage to infrastructure, many women reported they could
not access adequate fluids and nutrition to sustain breastfeeding, however this was unlikely
to be true as even mild to moderately malnourished women can sustain breastfeeding
(Mizrak Sahin & Kabakci, 2024). Additionally, mothers who wanted to breastfeed often
could not due to societal norms regarding the presence of men. Better breastfeeding support

and information may have allowed many of these women to continue breastfeeding.
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Mothers using formula also encountered difficulties. Despite formula donations and
distribution in violation of OG-IFE and the Code, 38% of women using formula in affected
areas experienced shortages (Erat Nergiz et al., 2025; Guan et al., 2024). As the earthquake
impacted potable water supplies, sanitation infrastructure, and access to fuel, powdered
formula was unlikely to be able to be safely prepared, however it is unclear if the formula
donations were ready-to-use (Guan et al., 2024).

3.3 Key Themes

By reviewing the case studies alongside the summaries from other recent events,
several key themes emerged related to [YCP in an event. The emergency management
response of each case study event differed in accordance with local contexts and policies,
but guidelines for best [YCP practices are an international standard. While much can be
learned from past events, [YCP best practices are often ignored in initial event response.
3.3.1 Infant Feeding

Much of the research related to I'YCP in an event relates specifically to infant and
young child feeding practices, and the best practices for infant feeding were not followed in
recent events in NZ and internationally. Infant feeding has a significant impact on health
outcomes and, as such, infant feeding was a theme in every case study. The best practices
for infant feeding in an event are clear: support continued breastfeeding (or reinitiation o of
breastfeeding), do not accept or distribute donations of formula, and only provide infant
formula to those who need it (Brabandere et al., 2014; Group; Organization, 1981). Yet
infant formula was included as a standard part of aid distributions for those with infants
across a number of disaster situations including in NZ (Bartle, 2011; DeYoung et al., 2018;

Giusti et al., 2022; Gribble et al., 2019; Kyozuka et al., 2016; Yokomichi et al., 2018). In
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many of the case studies rates of exclusive breastfeeding decreased after the event, due in
part to the implicit messaging that formula must be safe or better than breastmilk since it
was included as part of humanitarian aid.

3.3.2 Failure to Plan for IYCP

One reason many of the case study countries are failing to adhere to infant feeding
best practices is lack of planning for I'YCP. Most countries have plans for unattended
children in evacuation centres, but have not planned for the feeding and care of infants,
perhaps assuming parents will have brought all of the necessary supplies with them (Gribble
etal., 2019). As of 2020, the only country in Europe with a national policy for [IYCF-E
compliant with OG-IFE (discussed in Section 1.6.3) was North Macedonia (Zakarija-
Grkovi¢ et al., 2020). Accordingly, North Macedonia was also the only country in Europe to
have an appointed person responsible for national I'YCF-E coordination.

While a dedicated 1Y CP coordinator would be ideal, at a minimum emergency
management response planning needs to account for the feeding, care, and protection
oflYCP during and immediately after an event. This role would fit into the welfare function
of CIMS, under the purview of TWO or MoH.

3.3.3 Difficulties Evacuating

Evacuating is often difficult, even more so with an infant (DeYoung et al., 2018;
Gribble et al., 2024). During the Fort McMurray fires, some women reported removing
infants from car seats to feed or change nappies while in the slow moving procession so as
not to lose their place in line. One evacuating mother reported that emergency management
delayed the start of their convoy so she could feed her infant before leaving.

3.3.4 Unsafe Conditions in Evacuation Centres
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Once evacuated, safe and private accommodation was often lacking for I'YCP which
compounded stress, especially for breastfeeding mothers who, due to cultural norms, were
unable to breastfeed in mixed-gender settings, including in Pakistan and Tirkiye (Hirani,
2019; Sahin & Kabakci, 2024). When emergency accommodation was provided for mothers
and infants, male partners were often required to stay in separate accommodation. This left
mothers doing all of the childcare with little support, or staying with their partners in
accommodation in which they did not have the privacy necessary to comfortably breastfeed.

Evacuation centres are unlikely to be equipped to safely accommodate infants due to
infant’s safe sleep requirements (University of the Sunshine Coast et al., 2024). Infants need
to sleep on a firm, flat, safely-enclosed surface free of suffocation hazards. Car seats and
strollers are not considered safe to sleep in, although the latter can be used if necessary with
proper precautions. Young children do not have the same concerns regarding safe sleep, but
their increased mobility brings new concerns. Evacuation centres may have power cords
running through them, exposed outlets at children’s levels, and other hazards.

Pregnant women may also face difficulties in evacuation centres. Pregnancy may
increase sensitivity to smell, a hypothesised source of morning sickness (Cameron, 2014).
The smells and odours of people and pets in the evacuation centres may trigger morning
sickness. While some councils in NZ require pets to be housed in separate facilities, during
the NISWE, Auckland CDEM allowed those using evacuation centres to bring leashed dogs
and crated cats into the centres (Auckland Council, 2023).

Pregnancy increases the need to urinate across all trimesters, but especially in the first
and third (Waltzer, 1981), and lines for the toilet may be significant. During Hurricane

Katrina, toilets and appropriate hygiene facilities were unavailable due to water
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contamination. Finally, sleep may be difficult, especially in later stages of pregnancy when it
can be difficult to find a comfortable position, even with the ideal mattress and sleep
accessories.

3.3.5 Maternity Care

During the Queensland floods, it was shown that continuity of maternity care can
improve birth outcomes. Bradford et al. (2022), found continuity of midwifery care can
reduce risk of adverse birth outcomes in refugee and evacuee populations, women living in
rural areas, and socioeconomically disadvantaged women. Furthermore, Kildea et al. (2018)
found continuity of midwifery care mitigated the adverse effects of stress experienced by
pregnant women on foetal health. However, work needs to be done in many countries to
ensure obstetricians and midwives can continue to support their patients during and after an
event.

Amongst countries where midwives provide the bulk of maternity care, NZ is the only
country which has scaled continuity of midwifery to a national level (Bradford et al., 2022);
however, after a significant event, midwives may be unable to continue to provide care for
their patients due to injury, infrastructure damage, evacuations, etc. For example, after the
Christchurch earthquake, many pregnant women evacuated to Timaru, several hours away,
where it was impossible to maintain continuity of care. If continuity of care can be
maintained in NZ following an event, babies are likely to be in better health and have
improved long-term psych cognitive outcomes.

During an event, there is likely an increased need for medical care while
simultaneously there is decreased ability of healthcare systems to provide care, as seen in

Hurricane Katrina when many hospitals lost power (Allen et al., 2007). Additional training
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and resources for midwives and nurses may lessen the burden of care at hospitals, improving
outcomes (Monteblanco & Leyser-Whalen, 2019).
3.3.6 Long-Term Health Impacts

Failure to develop and implement planning for [YCP in emergencies in response and
recovery may have significant, long-lasting impacts. Researchers in Queensland, Japan, and
Canada found exposure to disasters resulted in adverse health outcomes, both physical and
psychological, in infants and young children (Chen et al., 2020; Lan et al., 2024; Yokomichi
et al., 2018).

The QF2011 Flood Study consistently found high maternal stress levels or high flood
exposure impacted foetal health and development (Bussieres et al., 2015; Dancause et al.,
2011; Garner & Shonkoff, 2012; McLean et al., 2018; Menclova & Stillman, 2020; Murphy
etal., 2021; O’Donnell & Behie, 2013; G. Simcock et al., 2017; Gabrielle Simcock et al.,
2017; St-Pierre et al., 2016). These impacts include: epigenetic changes in foetuses which
can have lifelong health implications; changes in psychosocial behaviour in infants and
young children; and difficulty forming strong, secure relationships between infants and
parents.

Events may also increase the rates of adverse birth outcomes including premature
birth, small for gestational age, and low-birthweight. Depending on the type of event, there
may be additional health implications, for example, increased asthma rates and breathing
difficulties due to smoke and ash inhalation or unsafe drinking water resulting in
gastrointestinal illness. As the long-term impacts can have lifelong consequences for
affected I'YCP, efforts to decrease maternal stress need to be included in emergency

management event planning.
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3.4 Summary

This chapter discusses the literature related to I'YCP in one recent NZ event and five
international events in countries which met the inclusion criteria. Additionally, recent
international events in dissimilar contexts and their contribution to I['YCP in emergencies
knowledge were outlined. Findings from one event were often found in other events, and
related directly to event response. These findings were:

* International legislation and best practices for infant feeding were not followed in
recent disasters in NZ and internationally. This is likely due to a generalised
failure to plan for IYCP needs in emergencies.

* IYCP face difficulties in evacuating. In Canada, infants had to be removed from
car seats while in a moving vehicle in order to be fed, or parents risked losing
their place in line.

» Evacuation centres are often unsafe for [YCP due, in part to: limited food, lack of
clean water, and high temperatures.

* High maternal stress levels can result in adverse birth outcomes, but some
stressors could be lessened with planning and continuity of maternity care.

The case studies contextualise the response to Cyclone Gabrielle and were used in the
development of the semi-structured interview questions and the research design. These can

be found in Appendix 2.
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Chapter 4: Results and Discussion

4.1 Introduction

This chapter presents, analyses, and discusses the themes and observations gathered
during the interviews. A large volume of data was collected during the interviews and focus
group, and the findings considered key to this research were mentioned by multiple
interviewees, generally both midwives and emergency management. The results are

categorised according to the 4Rs of emergency management, as described in Section 1.1.
4.2 Reduction

NEMA (2020, Reduction section) defines risk reduction as “identifying and analysing
long-term risks to human life and property from hazards; taking steps to eliminate these
risks if practicable, and, if not, reducing the magnitude of their impact and the likelihood of
their occurring.”. Reduction efforts lowers hazard risk to often more tolerable levels, such as
building codes requiring earthquake retrofitting or implementing catchment management to
lessen flood exposure. Risk reduction is done at local, regional, and national levels by
CDEM, NGOs, and individuals.

4.2.1 Roles and Responsibilities

In an emergency, no one person or agency can manage every aspect of the
emergency. As part of reduction efforts, welfare managers must proactively work to build
relationships and lines of communication with community stakeholders before an
emergency (Coppola, 2020). In some ways, NZ welfare managers are already building lines
of communication through the legislatively mandated quarterly welfare coordination group
meetings. Welfare group meetings are between CDEM and organisations involved in the

welfare sub-function, including TWO, Oranga Tamariki, NZ Police, NZ Red Cross, and St
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John (ambulance services) (Auckland Emergency Management, 2019).

Some welfare managers may believe TWO is actively communicating with LMCs
about their patients in an event, likely due to not fully understanding the terminology around
midwifery services in NZ, which includes LMCs, core midwives, and community midwives.
LMC:s are self-employed contractors to the government. Core midwives work rostered shifts
in maternity, birthing, and postnatal hospital units. Community midwives are core midwives
who work in the community, for example, if a patient is unable to find an LMC, or requires
specialised care (i.e., due to drug use, mental health, or frequent follow-up).

When LMCs were asked if TWO could collate information about their patients for use
by emergency management after Cyclone Gabrielle, the LMC Midwives were emphatic that
TWO does not have access to their records. TWO further clarified,

“We didn't provide [CDEM] with lists of anything, and the lists we pulled
together were basically only people who have had access or contact with a

[community midwife or other service] in the last two years, which is a long
way short of people who are vulnerable.” {TWO A}

If CDEM is unaware of the different types of midwifery and their functions, it is easy to see
how and why CDEM would believe the supplied lists included LMC patients. As one
welfare manager shared,

“So an example with that would be that Te Whatu Ora would supply us with
information on women who are due by working with [LMC] midwives to
determine who is due around [the time of the emergency], or who have been
booked in to be induced, or have identified that there is any medical
complications. And so they would advise [CDEM] welfare of these
individuals, and we would send frontline emergency services out to locate
them and bring them to the hospitals where they can receive that care,
especially if it is life-threatening.” {Welfare B}

When discussing this lack of communication between CDEM, TWO, and LMCs, LMC B,

was justifiably very concerned as,

82



“The bulk of New Zealand's maternity care system is run by LMCs and we're
not in the loop. We're not invited.”

For perspective, in 2022, LMCs provided primary care for 95% of pregnancies in NZ
(TWO, 2024a), which is nearly 700 births per year in Napier alone (Stats NZ, 2024). This
leaves the highly specific needs and vulnerabilities of pregnant women, and those who have
very recently given birth and their infants, unaccounted for in DRR planning efforts by
CDEM.

The important role LMC midwives could play in emergency response has been
recognised by organisations including the WHO (2006) and the International Confederation
of Midwives (2024), as well as researchers like Hays & Prepas (2015) and O'Malley Floyd
(2013). Both organisations and researchers noted the need for pre-event inclusion of
midwives in planning for DRR. As another welfare manager noted,

“So I certainly think that there’s strength in relationships and building
[relationships between CDEM and LMCs] in “peacetime”. Because that's
what's really gonna pull you through in an emergency and it's what's gonna
help the community and particularly you know the infants, the young children,
and the pregnant woman if we have knowledge of those groups we can get
support for them early on, and we can bring them into that planning piece, but

then also in a response [LMCs] are involved straight away and they're able to
provide us advice.” {Welfare A}

LMCs have a deep understanding of the circumstances, conditions, and needs of their
community and are therefore well placed to predict the needs of [YCP in an emergency
(International Confederation of Midwives, 2024). Yet despite recognising the role LMCs
could and often do play in events, LMCs continue to be an under-utilised (if utilised at all)
resource available to CDEM welfare managers.

By failing to include LMCs in welfare group planning, the needs of a large population

of vulnerable women and infants are unaccounted for in emergency planning. This is likely
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to be true in most countries where the bulk maternity care is provided by midwives as the
systematic review by Beek et al. (2019), and my literature review, both found a paucity of
research regarding the role of midwives in events.

Without pre-event planning, spontaneous volunteering, while well-intentioned, can
quickly overwhelm response systems (Merchant et al., 2010). This was the case following
Cyclone Gabrielle, where Hawke’s Bay CDEM “struggled to direct and coordinate first
responders, partner agencies, tangata whenua, volunteers, and other territorial local
authorities” (Bush International Consulting, 2024). LMCs live and work in the communities
they serve, and are well positioned in an emergency to provide not only maternity and
newborn care, but also first aid and triage, particularly in rural and isolated communities.

“So as a midwife, I could see little people as well, like broken skin and fevers,
and I can do a little bit of triage, which would help the other people there. You
need the ability to take recordings, temperature and pulse and the blood
pressure and things, so you can support diagnoses.” {LMC A}

One way CDEM could proactively include LMCs would be by inviting local
midwifery organisations, to have a representative attend quarterly welfare group planning
meetings. At a national level, the NZ College of Midwives Policy Analyst could possibly be
an ideal representative. For local or regional meetings, the local Regional or Sub-Regional
Chairperson for the NZ College of Midwives could fill this role, as they would be well-
positioned to disseminate necessary information both to the welfare group and to other
midwives. As someone already in a leadership role, she is already well-positioned to serve
as a primary point of contact for CDEM and midwives in an event.

Furthermore, a representative who has responded in previous events may be able to

identify systemic shortfalls related to IYCP in emergency planning and assist in developing

I'YCP in emergencies training courses for emergency management professionals. By
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attending welfare group meetings, LMCs would likely develop a deeper understanding of
emergency management, enabling them to better work with CIMS and other responding
organisations. Many welfare managers are new to the role, however it is possible the high
turnover will decrease now that the COVID pandemic has been declared over (Sarker et al.,
2023). If the high rate of turnover continues, it may have a significant impact on event
outcomes, particularly in places where welfare group managers have worked to build

relationships with LMCs and other members of the community.
4.3 Readiness

Readiness aims to ensure that systems and capabilities for an emergency are in place prior to
an event occurring (NEMA, 2020). This includes the development of programmes to support

community response and education for organisations responding to an event.

4.3.1 Planning, Preparedness, and Training
4.3.1.1 Specialised Training for Emergency Management

Many CDEM group welfare managers are new to the role. Some interviewees had
only been in the position for a matter of months, if not weeks. A welfare manager who had
been in the role for over a year mentioned the high rate of turnover and relative newness of
most welfare managers attending the quarterly meetings. One benefit of this newness was
their familiarity with training, having recently completed it. According to the welfare
managers interviewed, there is currently no training specific to [YCP in an emergency.

“None? I mean, Care and Protection of Young People is one of, as the group
welfare manager, or even just a welfare manager in general, is one of my 9 sub
functions that I'm responsible for. So I speak to Oranga Tamariki quite frequently on

their planning and what they're doing because they're technically the lead for that
sub-function. So no. I don't think there's much training out there at all.” {Welfare A}

Interviewer: Have you received any training specific to [YCP?
“No, never.” {Welfare B}
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While Oranga Tamariki is the lead for the Care and Protection of Young People, welfare
managers thought specialised training would be beneficial.

“I think [lack of IYCP training] is a gap and there's a need there.” {Welfare A}

Training specific to IYCP may help welfare managers at all levels, may make it easier to

implement BFS in evacuation centres (discussed more in Section 4.6.5), and ensure infant

feeding policy and procedures are implemented in accordance with international legislation.
“[Infant feeding] is something that I would take into consideration as a welfare

manager and as a person that is training the welfare managers at the local level
to consider and ensure that that isn't mismanaged.” {Welfare B}.

The NZDF, which is often involved in emergency response in NZ and neighbouring Pacific
islands, has implemented gender training to ensure their operations align with the UN
Security Council resolution on Women, Peace and Security (NZDF, 2024). This training
teaches service members to assess when and how gender affects event response and ensure
the NZDF accounts for these differences when providing resources and aid, and train others
within the organisation.

“I've done the gender focal point training, which again doesn't specifically talk

about infants, but it does talk about children, men, women, boys and girls. I've

also actually presented on a course and facilitated a group on the course.”
{NZDF A}

Nearly 200 people have completed the course, and it continues to be offered on a regular
basis. During Cyclone Gabrielle, Gender Focal Points ensured the needs unique to I'YCP
were included in the NZDF’s response (discussed more in Section 4.3.1.1).

4.3.1.2 Specialised Training for Midwives

As midwives interact and learn about the welfare group function and emergency
management, it would enable them to develop specialised training for emergencies. Most

experienced midwives would likely feel capable and prepared to continue providing
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maternity care during an event, however there are competencies which would be valuable to
include as part of a professional development curriculum (Lenny Stia et al., 2024).
Mirmohammad Ali Ie et al. (2022), found five competencies necessary for a midwifery in
disasters programme:

1. Safe motherhood, which includes working with mothers who have
experienced trauma, managing normal deliveries in emergency settings, and
managing birth and pregnancy complications.

2. Women’s health care, particularly the identification, management, and
treatment of gynaecological infections.

3. Contraception to prevent pregnancies and unsafe abortions.

4. Management of sexually transmitted infections and sexual violence,
including familiarisation with rape kit evidence collection procedures and
post exposure prophylaxis.

5. Infant care including child cardiopulmonary resuscitation, tending to
premature and low birth weight infants, and promotion of breastfeeding.

At the time of writing, there were no courses offered for midwives specific to
midwifery after a hazard event. In 2023, Otago Polytechnic offered “Global Midwifery:
Practical Steps” which included content related to “Exploration of the role of midwives
during disasters and humanitarian emergencies” amongst other content (Thompson, 2023).
This course is focused on working in an international context, particularly in developing
countries. After reviewing the course materials, I believe some aspects of the course would
be highly beneficial for midwives in NZ, particularly those in rural areas and/or places with

high deprivation, but would need to be tailored to a domestic context. The midwives most
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likely to benefit from such a course lack the time to complete it given the midwifery
shortage in much of NZ which is especially pronounced in poor, rural areas.

I have also learned Auckland University of Technology is developing a postgraduate
course related to childbirth in disasters, with plans to offer it in the latter half of 2025. It is
unclear whether this offering will include, or plans to include, the aforementioned
competencies as part of the course work.

4.3.2 Creating Planning for Events
4.3.2.1 Emergency Management Contracts and Procurement Planning

It is impossible to store all of the supplies which will be needed in an event response.
Even items which seem non-perishable like nappies have expiration dates or can be
damaged if not stored correctly. To ensure emergency management can access supplies
needed by I'YCP during and after an event, contracts and/or memorandums of understanding
need to be in place with suppliers before an event occurs.
“We have good contracts in place with our suppliers and there are certain
things that they know that they need to kind of jump to pretty quickly. If we

were to call them and say we need you to deliver this, this, and this to the
naval base, they'll normally be able to do it within 24 hours.” {NZDF A}

“What could be possible at the regional level with an understanding of what's
required [in an emergency] and existing [memorandums of understanding]
with suppliers that can be quickly enacted can definitely be done.” {Welfare C}

For example, a proposed safe sleep solution for infants in evacuation centres was the use of
“baby boxes”. Baby boxes are sturdy cardboard boxes with a firm mattress at the bottom
and are filled with necessities like diapers, clothes, and toys, and have been used in Finland
for over 85 years (Lee, 2013). It was thought a foldable version could be stored vacuum
sealed, however participants with experience in logistics and supply chain management said

it would be impossible unless baby boxes became a standard part of birth care in NZ.
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However, baby boxes could be used in an emergency if contracts and plans with the
necessary manufacturers are in place to allow production to be implemented and scaled as
needed.
4.3.2.2 Care of IYCP During and After an Event
In addition to participating in welfare group meetings, LMCs need to work to create

event plans specific to their needs and the needs of their patients.

“I think that for us as a maternity organisation, what we can be doing is

actually putting that loose plan together, ideally coming from our national

level leadership and working in with TWO and CDEM as well so we’re all on
the same page and we don't have that.” {LMC B}

An event plan based on accurate knowledge is likely to facilitate an appropriate and timely
response (Perry & Lindell, 2003); however, a national-level emergency plan for midwives
may prove to be too vague and fail to account for regional differences in hazard and risk. It
may be more appropriate to develop a midwifery event plan which can then be tailored to
local contexts. For example, as was seen during Cyclone Gabrielle, significant flooding in
and road damage may make it impossible for those in Napier and rural parts of the Hawke’s
Bay to access the hospital, whereas in Auckland there are several hospitals which are
accessible through many routes. Planning in the Hawke’s Bay would need to account for the
hospital being inaccessible, whereas planning in Auckland needs to determine which

hospital to use should the closest be inaccessible.
4.3.2.3 Emergency Maternity Clinics

Once midwives are familiar with the workings of the welfare group function, it would
likely be beneficial to develop a plan for the operation of emergency maternity clinics
(EMC), as were used in Cyclone Gabrielle (discussed in more detail in Section 4.6.1). The

figure below is a potential operational structure for EMC leadership. This structure is based
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on the CIMs structure used by CDEM and was developed in response to the interviews with

midwives and TWO.

LMC WELFARE GROUP REPRESENTATIVE

EMC Coordinator

s 3
Hastings Napier
[ I
é 3 é I
EMC 1 EMC 2 EMC 1 EMC 2

[Co—Lead] [Co-Lead] [Co-Lead] [Co-Lead][Co-Lead] [Co-Lead] [Co-Lead} [Co-LeadJ

Figure 1.4 Potential Operational Structure for EMCs in Hawke’s Bay

In this structure, the LMC welfare group representative is responsible for advocating
for the needs of the EMCs and I'YCP in evacuation centres with CDEM, TWO, and other
welfare group members. The EMC Coordinator would liaise between the LMC Welfare
Group Representative and the EMCs. A key role of the EMC coordinator would be
communicating with local LMCs (if and when possible) that an EMC has reached capacity.
The EMC coordinator would also ensure resources are appropriately distributed between the
EMC:s. The co-leads for each EMC would be responsible for creating rosters to ensure 24/7
staffing and communicating needs with the EMC coordinator. This structure could be
adapted to fit local needs and constraints, including removing or adding positions and clinics
as needed.

4.3.2.4 Emergency Medical Units

At regional level, TWO emergency management has completed planning for
emergency medical units (EMU). As planned, an EMU is not part of an evacuation centre,

but would be run by TWO and operate out of (or adjacent to) larger general medical
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practices in the affected area. As a TWO programme, EMUs will likely be staffed by

rostered core and/or community midwives from the local hospital(s).
"With large scale disasters like earthquakes we have a plan for what I call
‘emergency medical units’ in the community and these are generally sited
around decent sized general practices and so and it obviously would be
advertised this is where you go for medical attention so to speak and so having
a midwife in each of those, there's four in Napier and four in Hastings, so
having a midwife in each of those would be quite sensible because if I am a
pregnant woman that has fallen over and hurt myself I probably want someone
to have a listen to the baby and make sure all is well at the same time and if

you can, so you want kind of like a one-stop shop so that I can get
[medication], blankets, etc." {TWO A}

While it is important to have a midwife in each EMU, pregnant women and those with
young infants may not feel comfortable using EMUSs. After an event like the HSZ
earthquake and tsunami scenario, an EMU is likely to be inundated with serious injuries
and/or communicable diseases, the latter of which could be especially harmful for pregnant
women and young infants.

Pregnant women who feel they need the baby checked due to a minor injury may face
significant wait times, or feel as though their concerns are not valid in the face of injuries
which may visibly appear more serious. While not all pregnant women will feel this way,
when I was pregnant I fell on an e-bike which required an emergency department visit to
check the baby was unharmed, have cuts and scrapes cleaned and bandaged, and get a
tetanus shot. Not only was my wait time significant, but as injuries which appeared more
severe arrived, I felt I was wasting available medical resources, although my concerns were
valid. Had I known of an alternative option where I could receive the care I needed, I would
have happily used it instead of the emergency department.

Thus, a critical step in the LMC planning should be planning for emergency maternity

clinics (EMC) to be operated by LMCs. This planning needs to include where EMCs will be
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located in the community, staffing, and necessary supplies for treating pregnancy to infancy.
Knowing there is local help available may also decrease traffic congestion, as people may be
eager to avoid sitting in traffic and may feel the wait times may be less in an EMC. With
fewer people trying to reach the hospital, it may improve access for emergency service
vehicles and those requiring hospital care.

"But this time it was like the traffic, it was taking an hour and a half to get

from Napier to Hastings. And there is no ability on our roads to overtake. It's a

dual carriageway with only one lane on each side of the road. So there was no

ability to let somebody in an emergency go past, which I think is really
ridiculous.” {LMC A}

Discussions about widening roads are beyond the scope of this research, but lack of

emergency access 1s a problem in many communities in NZ, including the Hawke’s Bay.
4.3.2.5 Emergency Birth Kits

At a national level, LMCs could be provided the information necessary to create their
own event specific birth kit with additional supplies not necessary for most births. LMCs
already have birth kits for home births and are likely to be more prepared than the general
public to handle an emergency.

“This sounds probably a bit funny, but even when I travel out of region on

holidays, I'll always have my home birth kit in my car because I know if

anything happens, I've got everything like the basics of everything that I

need.” {LMC B}
Following the 2011 Tohoku event the Japanese Nursing Association realised there were no
guidelines for providing care to birthing women in an emergency, and published guidelines
for creating low-tech kits to support births (Ivry et al., 2019). In early 2025 the American

College of Obstetricians and Gynecologists? (ACOG) released information for healthcare

providers to better meet the needs of their patients during a disaster. It recommends

2 In the US, 91% of maternity and birthing care is provided by obstetricians rather than midwives (Backes &
Scrimshaw, 2020)
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healthcare providers who normally provide birthing services in a birthing facility be
prepared to attend to out-of-facility births by having emergency birthing kits. The supplies
included in an LMC’s birth kit may vary based on whether or not the LMC offers home birth
services.

Planning by and for maternity organisations should consider what supplies would be
needed to supplement a standard home birth kit to make an “emergency birth kit”. In
addition to home birth kit staples like stethoscopes and scissors, the Japanese Nursing
Association recommended having a headlamp helmet, emergency torches, blankets, and
towels. ACOG (2025) recommends a battery powered radio be included as part of the
emergency birth kit. Additionally, common household items like extension cords and
batteries in a variety of sizes would be beneficial to have in the kit. The specialty supplies
are unlikely to be needed regularly, but could be stored together in a grab bag for
emergencies.

4.4 Community Preparedness

4.4.1 Preparedness for Pregnant Women and Mothers of Infants

NZ planning generally assumes evacuation centres will be in operation for no more
than a few weeks (NEMA, 2024). There could always be a major event requiring a
significant number of evacuation centres to open and remain in operation for several
months, if not longer. NEMA’s Catastrophic Event Handbook (2024) acknowledges a
catastrophic event would require shelter and accommodation on a scale not previously seen,
and assumes information for vulnerable patient groups would come from TWO. As
discussed in Section 4.2.1., pregnant women, recently postpartum mothers, and young

infants may not be accounted for in planning as TWO may not be responsible for their care.
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As discussed in Section 1.7.2, the information in the new TWO guidelines (2024) for
infant feeding in an emergency are not consistent with the internationally accepted and
recognised best practices and policies, and may result in adverse health outcomes if
followed. The resource does not contain information related to preparedness, such as how
much water should be stored if formula feeding. As such, existing resources should be
updated to be consistent with the Code and OG-IFE, and available in widely usable formats.
An accurate and actionable resource could be given out by LMCs, Plunket nurses, antenatal
classes, etc. to aid pregnant women and new parents in emergency preparedness.

Another potential option could be to develop an app for emergency preparedness,
which focus group participants believed would be an effective way to reach new parents and
communicate relevant information. A search of the NZ Apple App Store for “emergency
preparedness”, “Disaster”, and “disaster preparedness” offered no results by NEMA,
CDEM, or NGOs (Version 18.5; Apple Inc.; Cupertino, California USA). The search for
“Hazard” resulted in the GeoNet Quake app, which offers information and the option to
report recent earthquakes (among other technical features). Researchers in the US and
Switzerland refer to the Red Cross’ multihazard apps as being among the most useful
(Bachmann et al., 2015; Dallo & Marti, 2021), however at this time it appears to no longer
be available in NZ.

When developing a disaster app, there are usability concerns which need to be
accounted for including effective communication and design within the app and establishing
and maintaining user trust (Tan et al., 2020). Most disaster apps are designed to collate
disaster information from the public, provide a platform for collaboration, share official

information before and during disasters, analyse data for situation preparedness, and allow
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users to communicate or notify others (Tan et al., 2017). A multi-hazard app with interactive
preparedness tools, including hazard safety information and a quiz to generate a custom list
of emergency preparedness supplies, appropriate to the NZ context could be developed to
aid in emergency preparedness (see Appendix 3).

“I think being interactive because the reality is, is those with younger children

now are actually the next generation. Can I say that? And they've grown up

with technology and they, uh, you know, like the ones who want to be a bit

more on their phones and the more engaged. So to have something like that

and it, you know, calculates, I reckon that actually speaks to the people. I

reckon that's really cool.” {LMC B}
For purposes of this research, only aspects related to I[YCP are discussed here, but an app
could be beneficial for other households requiring tailored plans.

During future large events, telecommunications will probably be unavailable making
it impossible to update apps with event specific information. During Cyclone Gabrielle, both
power and internet were unavailable, meaning an app could only show information
downloaded prior to losing communication and would be completely inaccessible if the
phone’s battery dies. This highlights the importance of communicating with diverse media,
including radio, community noticeboards, and letterbox drops. MoH, with feedback from
LMC midwives, could develop a pamphlet for I'YCP with information related to if, and
when, to call an ambulance or seek medical care during an event for which LMC midwives
can distribute as part of regular maternity care, not just in emergencies. Having this
information clearly conveyed may decrease the number of people unnecessarily using
ambulances and other emergency medical transportation services.

“And what I saw in the cyclone, I was physically there, is one day a woman
came in by ambulance and was considered high risk. And obviously, St. John's
brought her in saying all this. And we were thinking, oh, like, you know, this

sounds bad. And when she got in there, she literally said, ‘I've got gestational
diabetes. And I'm really unsure because I'm supposed to have an induction in
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two days time, what's happening?’

And we're like, ‘do you have medication?’
Yes.’

‘Is it stable?’
Yes.’

But [the registrar and 1] were gobsmacked. I just, we almost, [the registrar] left

the room. Like, I cannot believe that [an ambulance] has been used for this.”
{LMC B}

The brochure could be used by CDEM, police, fire and other emergency organisations
for internal use (e.g., help with triaging pregnant patients) and external use (e.g., distributing
to pregnant women as needed).

“I think we would have had more self-presenting without emergency
management, if they knew where to go and how to seek help.” {LMC B}

In addition to patients self-presenting at clinics, having information about EMCs

(either in an app or brochure) may help alleviate some of the anxiety felt by pregnant
women. Yasunari et al. (2011), found pregnant women who were taught alternative hospital
and maternity care locations as part of antenatal education were less anxious. Anxiety in
pregnancy can result in adverse birth outcomes including preterm birth, low birth weight,
and small for gestational age (Grigoriadis et al., 2018).

4.4.2 Rural Preparedness

While those living in rural areas may be more self-sufficient out of necessity, they are
still highly vulnerable to an event. Households may have limited food available if an event
occurs the day before a scheduled grocery trip, or may not store water, but their well
becomes contaminated. For those who are socio-economically deprived, being prepared for

an event is not possible for people with financial constraints (Blake et al., 2017). Families
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should be prepared to be self-sufficient for at least 48 hours, ideally prepared for 72 hours,
longer for residents of rural areas.

“There's a time limit that we give. Most people are saying that within the first
48 hours, at the very minimum, you won't hear from us.” {Welfare B}

In light of 2023’s severe weather events, Ombler et al. (2024) suggest updating the
emergency provision recommendation to one week for urban areas, and two weeks for rural
areas. This recommendation is based on the expected time it will take emergency responders
to reach rural communities, and gives people an idea of what their preparation should entail,
however it is unlikely to be feasible for much of the population. Many of the places with the
highest socioeconomic deprivation are rural areas in regions including Northland, the
Hawke’s Bay, Gisborne, the Eastern Cape, and the West Coast (Atkinson et al., 2019). In
Feeding your baby (MoH, 2015a), it is suggested families using formula keep one unopened
can as part of their emergency food rations. For low-income families dependent on infant
formula, this is an unrealistic suggestion as many families live paycheque to paycheque and
cannot afford an extra container, let alone a week or two of stored food. If those who are
financially able to be prepared do so, it may enable emergency management and responders
to focus on those who most need their assistance.

"So this man had full custody of a child, a baby really, like under six weeks

old. He was working full time and his neighbour was looking after the child.

Anyway, so every payday he would go from his emergency accommodation to

the supermarket to buy the formula for the baby with his pay. And that

happened on the day [Cyclone Gabrielle made landfall]...he was paid the day

of the cyclone. So he walked with that baby inside his coat. It would probably

be an hour's walk, maybe a little bit longer...an hour and a half's walk with

that baby, and it got there and the supermarket was shut. So he came round to

the health centre and they directed him to me because what other choice was

there?" {LMC A}

Families with high deprivation levels are more likely to encounter difficulties when
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feeding an infant. They are more likely to use formula at 2 weeks of age than less deprived
families (TWO, 2023), and are simultaneously more likely to only have access to unsafe
drinking water to prepare formula with (Hales et al., 2003). CDEM working in communities
with high levels of deprivation should be aware of the obstacles faced in infant feeding in an
event, and ensure families requiring formula are provided with an adequate supply of either
ready to drink formula or canned formula and bottled drinking water for infants and young
children. Unlike municipal water supplies which have to be boiled until 6 months of age,
tank and well (bore) water has to be boiled until children are 18 months old (KidsHealth,
nd).
4.5 Using Existing Resources

There is no point in allocating time, money, and personnel to develop tools and
resources if said tools and resources are never used or implemented. MoH released
preparedness guidelines for families and DHBs, as discussed in Section 1.7.2, however
despite having existed for nearly a decade, neither publication seems to have garnered much

traction as there was no awareness of them among the people interviewed for this study.

“I didn't even know that there was [Feeding your infant in an emergency]
online from the MoH.” {LMC B}

“But I've never heard of [Feeding your infant in an emergency] before. You
know, like, so that's interesting in itself, isn't it? You know, like people don't
know about it. Yeah. And so that's the surprise is that TWO, MoH, made this
document, which probably has pretty reasonable information in it, and it hasn't
been sent out. And we've had disasters, you know...why did this not end up
something?” {LMC A}

It is surprising Feeding your baby was not widely distributed or publicised, either in 2015 at

the time of publication, or in 2016 after the Kaikoura earthquakes when New Zealanders
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were likely to be more receptive to emergency preparedness messaging. Another resource
which has never been used is an infant feeding in emergencies manual developed and
written by Midwife C after the 2011 Christchurch earthquake for use by staff and volunteers
at evacuation centres.

“When I wrote my manual, as it were, for infant feeding in emergencies, one

of the primary focuses was on myth dispelling. It ended up being used in

Japan by their Ministry of Health after the tsunami and it was translated into

Japanese. I've got a published Japanese version of my handbook and nothing

in New Zealand. No one was interested in the slightest. It's simplified so it

could be used for handouts for people working in the centres that really don’t

know very much. The handbooks gave you a few key points.” {Midwife C}
As she notes, her resource was never promoted by MoH for use by CDEM and/or local
emergency management during an event, but according to Midwife C, the resource has had
regular updates by the author. It could be beneficial if it were made available for LMCs to
share with patients via printed or digital means.

In the Guide for DHBs, the first page strongly encourages DHB/TWO emergency
managers to seek out the advice of LMCs as they “will have business continuity plans for an
emergency and may be in a position to provide these services during the response phase of
an emergency”’ (MoH, 2015b). Some DHBs have heeded this suggestion and have worked
or are working with LMCs and other community healthcare workers.

“We put together a plan for a Midwifery and Plunket hub probably six or
seven years ago that hasn't had to have been enacted. That was in an effort to
look at both sides of the coin because I really struggle with silos....I really
struggle with silos and so looking at things in isolation doesn't make a lot of
sense to me and so it needs to be part of a bigger picture and many women
who are pregnant have small children who are needing some advice or support
or whatever in a disaster. That obviously needs to be updated and better
circulated through the district, but I think that that is the way to go to look at

them as a larger group as opposed to a very distinct and quite small group.”
{TWO A}
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The Midwifery Plunket Hub was developed as a collaboration between TWO A and LMC A.
This plan identified a local Plunket hub as being the best option for providing I'YCP care in
an emergency and is a comprehensive plan for a region-wide emergency. The Midwifery
Plunket Hub was not activated in Cyclone Gabrielle, possibly due to its age (i.e., no one
remembered it existed), or the relatively limited scope of the event meant it was unnecessary

to activate.
4.6 Response
The part of emergency management most visible to the public, response includes all of the
actions taken during and immediately after an event to minimise injuries and deaths, protect
homes and businesses, and help with community recovery (NEMA, 2020).
4.6.1 Emergency Maternity Clinics
In the wake of Cyclone Gabrielle, LMC A realised that with telecommunications
unavailable and the road to Hastings flooded, pregnant women in Napier would need a
physical location to access midwifery care and advice.
“I went to Napier Health Centre and I walked in the door, so we're at 3.30,
4ish in the afternoon, and you could just see the relief on their faces. They had
not thought about pregnancy, but actually seeing me, it's like, oh, here's a
midwife, because they know me. Here's a midwife, that's great, because we
hadn't even got that far and we got that.” {LMC A}
Upon securing a room, LMC A realised the room was without many of the necessary
provisions for birth.
“So I got the space, no power, no running water. So then I left there and came
home to my own place and got extension cords and double pin plugs and I
went to the maternity resource centre and got my home birth kit [...], all
resources that are at the Napier Maternity Resource Centre like the CTG
(Cardiotocography) machine, multiple birth packs, woollies, you know,
anything I could find. I just threw it into my car and then took it down to the

health centre and then I got this space and I sort of tried to put it all in there
and in a space that didn't look...great. ” {LMC A}.
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As an experienced home birth midwife, LMC A was prepared to work with the available
supplies and would call for a helicopter should a birth require transfer to a hospital, which
was (possible since the Napier Health Centre’s direct line to Hawke's Bay Fallen Soldiers’
Memorial Hospital was still working). Once satisfied with the room and available resources,
LMC A was able to allay concerns of pregnant women and provide maternity and
postpartum services.
Once the locations of the EMCs have been determined, a plan for staffing the clinics
will need to be devised. LMC B, who had maintained mobile phone reception, called the
hospital after the cyclone and learned of LMC A’s nearby EMC and went to offer her
services. As a leader in a local midwifery organisation LMC B had access to member
contact information.
“So I literally, after going down and talking with [LMC A], I said, ‘Well, I'm
best utilised if I go around and see [the local LMCs] and see if we can pull
together and make a roster.” So it was effectively just old school going from
house to house, checking, ‘Are you all right? Can you help?’ Because [LMCs]
couldn't get to the hospital. So even the [LMCs and other midwives] were able
to chip in.” {LMC B}

While LMC B checked on LMCs and created a roster, other local, unaffected LMCs

independently learned of the EMC and arrived looking for ways to help.
“The reason I stayed for [20 hours] was not because [ was the only midwife
there, but because midwives in the morning and the next day kept popping in
and saying, ‘what can I do, what can I do?” And so we set up a roster and we
had this place staffed, but I stayed on to go to meetings and say, ‘Over here,
you know, this is maternity, the midwives, we need a room with running water
and a loo.”” {LMC A}

The LMCs were able to organise and coordinate their own response to Cyclone

Gabrielle as the event unfolded as the effects of the event were relatively isolated.

"I mean most of the problems that we had during Cyclone Gabrielle were a
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lack of power and then, you know, because like the urban areas were not hard
hit at all. We had a specific team that flew into rural isolated communities and
they dealt with whatever they came across at the time, but Hastings was
almost back to normal within a day and Napier struggled under lack of power
for about six days all up, but houses were up and upstanding. The time of year
meant that it wasn't extraordinarily cold and so the biggest thing really was
access to health care because most of the places who would normally deliver it
in Napier didn't have any power, so bringing things together." {WHO A}

An event on the scale of the HSZ scenario would benefit from having a pre-organised

operational structure, as discussed in Section 4.3.2.2.

Based on the interviews with Midwives A and B, pre-planning would have likely
expedited the set-up and opening of EMCs as locations would have previously been agreed
on, and local LMCs would know where they were expected. Pre-planning could also ensure
the EMCs and midwives receive necessary support from other organisations responding to
the event. Midwives were not included in planning which resulted in their commandeering
of facilities and supplies, and determining who would perform what role without

preparation.

4.6.2 Access to Maternity Care After an Event

Lack of maternity care is another problem facing many rural or isolated NZ
communities. The East Cape has a sole midwife covering 200 kilometres (Duff, 2019), and
many rural LMCs travel significant distances in the course of seeing patients (Daellenbach
et al., 2020). In severe weather, a rural LMC may not be able to reach a woman in labour
due to flooding, subsidence, high winds, or mass movement. For birthing women in rural
areas, a medical emergency is often compounded by extenuating circumstances, for example
a helicopter may be unable to fly due to high winds when it is needed to transport a
labouring mother to a hospital (Duff, 2019). An EMC is unlikely to be a viable emergency

maternity care option for rural women due to the geographic spread and secondary hazards,
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however, they should be given information about when to call for emergency services if
their midwife is unavailable.

4.6.3 Communication

In an event, effective communication may literally be the difference between life and
death (Fischer-PreBler et al., 2016). LMCs may have limited event experience and
underestimate the need to prepare. During an event, governments may provide antithetical
information, or information only relevant to a small proportion of midwives, for example,
those working in hospitals, making it difficult to safely provide maternity care (Crowther et
al., 2022). A prewritten email and/or text message should be sent out in advance of forecast
severe weather with clear and consistent messaging with the basic steps LMCs should take
to keep themselves, their families, and their patients safe.

“So I was prepared and being prepared was the biggest key here. I had all my
electronics plugged in overnight knowing that the power would go off at some

point. So everything was fully charged... I also had filled up my car with gas
in case we had no petrol stations for a couple of days either.” {LMC B}

As part of preparedness, besides charging electronics and fuelling cars, LMCs could be
reminded on a regular basis of: the local proposed EMC locations; key contacts; and to
ensure their birth kits are fully stocked, including their emergency grab bag. CDEM could
also be reminded of the EMC locations and radio broadcasts could be scheduled.
“I had the conversation with [CDEM], do we need to put comms out about the
EMC? I think we need to put it on the radio...the conversation was very, very
unsure from [CDEM] about what to do. Very unsure and also very, very, like
holding back, because they weren't sure how it was going to play out. And
what if we inundate [the road]? [CDEM decided] let's play it safe and say
nothing.” {LMC B}

As not every event can be forecast, the developed plans should be disseminated on a regular

basis by the LMC welfare group representative and/or regional leaders in midwifery

103



organisations, or at the very least when the plan is amended or updated. This communication
may result in LMCs being better prepared for the spectrum of future events.

4.6.4 Safety of Evacuation Centres for IYCP

Even with the best reduction and readiness efforts, in a major future event such as a
magnitude 8.9 HSZ earthquake followed by tsunami, there will need to be a coordinated
response between CDEM and other organisations in the welfare group, LMCs, and
community organisations including local iwi. In an event with mass evacuations, CDEM
will open evacuation centres to accommodate evacuees in safe and secure locations.

“Usually when we're looking at evacuations, it's about [keeping people safe].

So that's what takes precedence. So when it comes to planning for infants,

young children and pregnant women it's very minimal because it's about

getting them out of an unsafe area and getting them to a safe area as soon as

possible.” {Welfare A}
A safe evacuation centre for IYCP is not only out of the path of primary and secondary
event hazards, but addresses their specific needs and concerns. When operating an
evacuation centre, CDEM will ensure there is a safe space for unaccompanied minors,
however, a separate baby friendly space (BFS) has previously not been implemented as a
standard part of evacuation centre protocol, due to the physical constraints of the buildings
generally used as evacuation centres.

“Ideally it would be nice if we had separate rooms for a priority, and separate

rooms for those types of feeding areas, but it's not always the case, particularly

if you're using a hall that was built in the seventies and it doesn't have

breakout rooms.” {Welfare A}

“We do have an identified feeding room for babies, but obviously it's

dependent on infrastructure. But I do know that the welfare managers and

those in the evacuation centres and within our evacuation centre strategic

document, it is mentioned that we do find suitable areas for women to

breastfeed their children.” {Welfare B}

If BFSs were included as a standard part of planning, CDEM could reach out to community
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groups or other organisations prior to an event to determine if they have spaces which would
be more suitable for ['YCP, for example, local marae, Playcentres, or schools.
Amongst those interviewed, the consensus, especially amongst midwives, was that a

BFS would be beneficial for reasons including privacy, camaraderie, and mental health.

“Well, one of the reasons why women need their own space really. It is about

safety and dignity and privacy for all the things that they may need to do. So,

when everyone's jumbled in together [in an evacuation centre] it's a bit more

difficult really to do that and it obviously gets very chaotic, but I think that

having a private space is really essential for all those reasons. And I think

safety and dignity are really important.” {Midwife C}

“I think it would be amazing. And for there to be literally a separate space for

like a feed, like literally like a feeding, a breastfeeding tent area, because you

know, you've got your privacy.” {LMC B}
While some mothers may feel comfortable breastfeeding in a mixed-gendered space, many
do not, as breastfeeding in public spaces can still receive negative reactions or may be
culturally inappropriate (Hauck et al., 2021). Given the importance of sustaining or
reinitiating breastfeeding after an event, as many of the obstacles to breastfeeding as
possible should be alleviated.

A BEFS could help mothers’ mental health in several ways.

“You're now socialising with other women who you can look at and you don't

know them, but you all know you're going through the same thing. And I think

that helps emotionally as well.” {LMC B}
This could create new social relationships which engender support and goodwill from others
and may improve resilience (Adler & Kwon, 2002). Social capital could be developed in a
BFS as mothers help each other emotionally and practically during their time together
(Carmen et al., 2022). As De Brabandere, 2014), note a BFS is “a place to reinforce

community links” (p. 54).

“The concept of bringing people with small children together because that's
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supportive you know you can talk about where you're at and what's going on

and how the kids are sleeping or not and you know that kind of thing so the

concept itself is a really good one.” {TWO A}
In my personal experience, close relationships with other mothers have been formed simply
through the sharing of supplies during a moment of need (i.e., not having enough nappies)
or through the sharing of mutual, but different, experiences (i.e., childbirth). It is therefore
reasonable that women who have evacuated with infants would turn to each other for
camaraderie and emotional support.

From a logistical standpoint, BFSs could mean fewer resources are required to meet
the needs of displaced I'YCP. Healthcare providers would not have to travel to find I'YCP
needing aid, and goods for [YCP could be properly distributed.

“It's also easier for the people who are providing services to those women,
whether [the women are] pregnant or breastfeeding or whatever that they're all
in the same space together. It's much easier to manage delivering whatever

services are needed. It's much easier if they’re in one spot so you know where
you can find them easily because it's such a jumble otherwise.” {Midwife C}

Additional services needed in a BFS could include: triaging minor injuries; diagnosing and
treating health conditions common in infancy (e.g., asthma, gastrointestinal viruses),
pregnancy (e.g., hypertension, gestational diabetes, pre-eclampsia), or in the postpartum
period (e.g., mastitis, clogged ducts, infection); breastfeeding support and education.

"So, you know, a baby tent and young children, I mean, you've got to be able

to treat your asthma, your infections, your... minor broken bones, I guess. You

know, you've got to be able to dress wounds. You've got to be able to assess a

baby for hydration and weigh it. Those would be the things I would think of.

About resources. So that's resources and the people.” {LMC A}
In order to provide these additional services, the BFS would need additional resources

specific to IYCP.

“So I think one of the things that would be helpful, hand pumps. So again,
breastfeeding issues, obviously hand, not electric, because if you, for whatever
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reason, are unable to be breastfeeding, you still need to be able to get that
supply happening in the breast milk...The sterilisation equipment, formula,
bottles, nappies, wipes, like sanitiser, even thrush would be a massive one to
be spreading around if you can't wash your hands properly and you're
changing baby's bums. And [infant safe sleep supplies] .” {LMC B}

A BFS could also provide support which allows mothers a time to take care of themselves.
Mothers are often rendered invisible in work related to childcare, and may struggle to ask
for help.
“I love the idea in NZ, we have things called kaiawhinas, so helpers. I know
that at other places they've put people in charge of making the cups of tea and
being the support of people, they have them in ED even now, I think. Just
helpers, you know, just to, you know, you don't need to use your trained
professionals to give out woollies. There are other people that can help with
some of those things. And as long as we're all saying the same thing, doing the
same, I think that would be wonderful. And mothers are incredibly resourced
in their own ability to keep going for their children. We know this. They will
sacrifice everything of theirs for their kids.” {LMC A}
For safety reasons, kaiawhinas would need to be vetted members of the community like
teachers or nurses.
“But there's normally someone there that can support it. What we often find
with the community in general is they'll normally be a teacher or a nurse or
someone in the community who will step up and say, “Hey, this is me.
Someone can vouch for me here”, and I've seen this happen in many instances.

Like, “Look, I'm the local principal. I can look after this section.” {Welfare A}

4.6.5 Care and Feeding of Infants

The demand for many infant specific supplies (formula, bottles, sterilisation
equipment, hand-pumps) could be lessened with appropriate breastfeeding support;
therefore, it would be beneficial to have nurses, midwives, or peer counsellors available to
support sustaining or reinitiating breastfeeding. Welfare managers have recognised the
importance of breastfeeding support, but highlighted the difficulties of implementing it.

“Oh yeah, [breastfeeding support] would be amazing. It's just, it's hard enough
getting staff into a scene when an emergency happens and Gabrielle was a
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classic example of that. We could barely get staff or security to the [evacuation
centres| and the shelters when we needed them. There's, you know, there's no
way that we're going to be able to get the health promoters there which we
normally use to check out the facilities to ensure that they're up to a healthy
standard. It just wasn't going to happen. But yes, if we could.” {Welfare A}

“Because breastfeeding comes natural to women, but in others it doesn't. And
so [when it doesn’t come naturally] they may need assistance or those
wraparound services to come in and give them assistance. And that goes
largely with even talking to whanau, Maori whanau, and those Maori services
who had midwives in them to get involved with marae as well. And also, yeah,
just information sharing, ensuring that we get that right amount of information
to those people who need it the most." {Welfare B}

Midwives were keenly aware of the importance of breastfeeding after an event, and
recognised that additional support would be necessary to help mothers, particularly for those
who wished to reintroduce breastfeeding.

"Well, I think in an emergency, we've got to realise that breastfeeding is the
best and we just need to support those women because that gives that child so
much support and safety. So actually having some knowledge of that is really
important...I think you need support for breastfeeding. Like if a woman is
able to breastfeed and hasn't been breastfeeding, you can probably breastfeed
for 24 hours and bring your milk in. And probably in a baby tent, you need
somebody around with some breastfeeding information to know how to
support that. Even if that's the only comment, just keep breastfeeding the baby,
keep eating and drinking and breastfeeding the baby, it will all come right
tomorrow. You know, like, it doesn't necessarily have to be a lactation
consultant or something, it just means somebody who's aware that this can
happen." {LMC A}

Even with support, some families will require formula, so it needs to be readily available,
after being requested by CDEM or TWO and distributed in ways which conform to
international legislation.

“I know we still have problems with very well-meaning people in these

centres packing up things for families and putting in infant formula in there

and other stuff like that, so we've got a lot of issues even though the Ministry
has said that any donations should not be received and if anyone needs
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formula it should be managed by one central organization. It's still not entirely

clear that that will happen. I think it certainly didn't happen. I mean, the

[Canterbury earthquakes] that's what sparked [the Ministry] into doing it.”

{Midwife C}
Based on the interviews with welfare managers, formula is often given out to anyone with
an infant, whether or not it was requested by the parent or caregiver. This practice
contradicts the distribution guidelines set out in the Code (WHO, 1981), which states
feeding with infant formula should only be demonstrated to mothers or families who need it
and should be given with information about the risks and hazards of improper use and
preparation, and OG-IFE (2017, p. 23), “Distribution should be carried out in a discrete
manner so as not to discourage breastfeeding mothers.”. Rather than including formula in all
infant packages, it should be handled like a medication and only given upon request.

"A number of women will breastfeed for six months say and then go back to

work and then find that pumping and that kind of stuff is just really hard and

so that they will switch at that point to a formula...Say I've been bottle feeding

my baby for I don't know four months or whatever since I went back to work

and now you're telling me I have to justify why I'm [using formula] and so the

chances of generating challenging behaviour are pretty high in somebody

that's already stressed.” {TWO A}
When formula is requested, it should be given without judgement or delay, but with clear
information about safely preparing and using formula in an emergency context (e.g., using
cups instead of bottles, the importance of using bottled or boiled water). Ideally, this
information would be available in several languages, not just English. Those requesting
formula could be asked if they would like to meet with a midwife to discuss other feeding

options, including relactation, especially if drinking water and power supplies have been

significantly damaged in the event and are unlikely to be restored in the near future.
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4.6.6 Decision-Making

Another theme that arose in interviews was the differences in decision-making
processes between CDEM and healthcare professionals, including LMCs, and how these
differences can affect response. LMCs are used to making decisions with limited
information, changing course as needed, and do not view changing course as a mistake
(Daemers et al., 2017). Rather, they are reacting and adapting to new information as it
becomes available. In contrast, CDEM can be slow to adapt or change course, even when it
becomes clear the original plan was or would not work as needed (Glarum & Adrianopoli,
2020).

One reason emergency managers may find it difficult to adapt could be due to how
emergency management roles are typically staffed outside of major cities. Most councils
employ few full-time emergency managers, and many of those tasked with emergency
management in an event normally fill other full-time roles and may have little emergency
management training, if any (Ombler et al., 2024).

“Predominantly that's because you have a pile of [staff] whose day job is very
bureaucratic and they’ve got to ask the public what they think and you've got
to jump through 10 hoops before any decisions are made and you suddenly put
[staff] who think [bureaucratically] every day into a role where you're
expecting them to make rapid decisions based on very little information and
the information that you have may actually not be that accurate and that will

affect people and then you are asking [that staff] to have the courage to change those
decisions as new information comes to hand.” {TWO A}

During an event, emergency management is often tasked with making the “least-
worst” decisions (Shortland et al., 2021). A least-worst decision is made when all of the
available options are high risk, could have potentially negative outcomes, and choosing
between the options is difficult (Shortland & Alison, 2020). In an event response, emergency

managers are tasked with making time-critical decisions, often based on large volumes of
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incomplete information (McLennan et al., 2024) and may end up deliberating too long and
fail to make a decision, or may avoid making a decision in an attempt to avoid being blamed
for negative outcomes.

“And so I think when you are trained to make, like those hard and fast

decisions, it's a lot easier for us to recommend down and be like, ‘well, 1

would probably do that, or I would probably not do that’. Whereas I think for

other people they're not used to working in [an environment requiring rapid

decision making]. It's just so different. They're not used to that. Like, you just

have to, you just have to make a call. I know, it's not good, like, I know, there's

no good option, but you've got to make a call.” {Welfare C}

“And people in a disaster don't like to change their original decisions because

they believe it maybe it's a reflection of their decision making being incorrect

or you know not right and so oftentimes they'll go down a path that we all

know is the wrong path because they can't courageously go ‘right this has

come to hand we're heading in another direction’ and move things around and

it's not their fault it's because it's not their bread and butter it's not what they

do every day.” {TWO A}

Least-worst decisions are difficult to make even for practiced individuals, and may be
near impossible for individuals who do not normally work in emergency management. It
would be beneficial for emergency management across all levels to recruit and retain
specialists who are better equipped to make least-worst decisions and provide ongoing
training (Ombler et al., 2024). It may be easier for an individual from outside an affected
region to make the least-worst decision, or change course as needed, since they will not be
directly affected in the long term if a decision is unpopular (i.e., neighbours will not be
complaining about their decisions within earshot).

When it comes to least-worst decisions which involve IYCP, it would be prudent to
involve the LMC welfare group representative in response-related decision-making

processes if possible. The LMC welfare group representative would know from their own

planning efforts what resources are needed for the EMCs and LMC:s still performing home
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births in the community, and how best to allocate those resources.

4.7 Recovery

Recovery is the term for the actions taken after an event which look after an individual and
community’s cultural and physical well-being, decrease the risk of a disaster escalating,
build resilience, and implement changes in communities to be better ready for future risk
(NEMA, 2020). This research was conducted in the early phase of recovery for the NISWE,
thus perspectives on recovery were not available. During the interviews, participants
referenced the psychosocial needs, an important aspect of recovery.

4.7.1 Psychosocial Support and Resiliency

A key aspect of recovery is likely to be psychosocial support for women, young
children, and midwives which is tailored to the population being served (Oloruntoba et al.,
2018; Pfefferbaum & North, 2016; Ursano et al., 2017). The CDEM Act stipulates
psychosocial support is one of the welfare group sub-functions, and is beneficial for
individual and community recovery and improving resilience (MoH, 2016; Quinn et al.,
2021). In recovery, the primary goal of psychosocial support is “minimise the physical,
psychological and social consequences of an emergency” and to “enhance the emotional,
social, and physical wellbeing of individuals and communities” (MoH, 2016 p. 11).

In children, a public health based approach aims to improve resilience and coping, as
well as support and identify children who would benefit from additional services
(Oloruntoba et al., 2018; Pfefferbaum & North, 2016; Ursano et al., 2017), whereas
pregnant women and mothers may benefit from support groups tailored to their phase of life
which foster collective problem solving and emotional support (MoH, 2016).

After the Canterbury earthquakes over 8000 households were displaced (Matthewman
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& Goode, 2020). NZ is actively planning for severe to catastrophic events, including large
earthquakes on the HSZ or Alpine Fault, which modelling suggests would result in
significantly higher levels of displacement (Orchiston et al., 2016; East Coast Lab, 2020). In
interviews with emergency managers, their expectation was that pregnant women and the
parents of infants and young children would rely on friends, family, and community
organisations for support after an event, and emergency management would function as a
safety net for those without adequate social or community resources.

“A lot of the times we push the message of going to friends and family in the

first place. And that a lot of the communities—a lot of the rural communities in

New Zealand—will just absorb people and will support people that way and

then it's those community groups that do that follow up support. The official

response kind of comes in behind that and anyone that kind of falls through

those cracks is where we come in and empower them to either make use of

resources they have or support them when they don't have those types of
resources.” {Welfare A}

Relying on friends, family, and community organisations for shelter may make displaced
women feel helpless and precarious (Calderon-Rodriguez & Noble, 2022). Prolonged
helplessness may result in adverse psychological outcomes in the mother, but strong social
relationships are widely considered to be protective against psychological distress (McGuire
et al., 2018; Nillni et al., 2013; Tracy et al., 2014).

Stress can be detrimental to pregnancy outcomes, especially when experienced in the
first and/or third trimesters, but stress can be decreased with social support (Menclova &
Stillman, 2020; St-Pierre et al., 2016). Social support may also improve the birth experience
by alleviating the effects of prenatal depressive symptoms on labour (Tani et al., 2022). To
improve psychosocial outcomes in recovery, the relevant welfare group subfunction lead
should plan for the development, funding, and staffing of support groups for I'YCP who

were affected by the event, particularly those who had significant losses as a result of the
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event.

“And I think just the connection with people when you're in something very
similar, just that alone, I think is really helpful.” {LMC B}

Mothers are often rendered invisible in work that focuses on children. Mothers may find it
difficult to ask for help, neglecting their own needs, as they work to ensure their children’s
needs are being met. With appropriate psychosocial support, they may feel more empowered
to advocate for their own needs, which may be crucial for preventing burnout and
continuing to provide emotional and physical care for their children.

“Mothers are incredibly resourced in their own ability to keep going for their

children. We know this. They will sacrifice everything of theirs for their kids.

And so we need to absolutely make sure their physical and mental health is

supported. And that may be just educating the people around them.” {LMC A}
Support groups would offer mothers a chance to discuss their trials and tribulations with
other women in a similar situation who may be able to offer their own solutions,
experiences, or resources and could provide a place for children to play safely.

Displaced mothers may not be able to provide the psychosocial stimulation necessary
to support infant growth and development while they focus on procuring necessities like
long term shelter, processing the losses, and ensuring their children are safe (Brabandere,
2014). Support groups for similarly affected mothers could be an opportunity to foster child
development by scheduling time and reiterating the importance of parent-child play
sessions, infant massage, and/or psychomotor stimulation. Infants and young children are
not immune to the effects of stress, but parental efforts to establish strong, secure, nurturing
relationships may improve children’s ability to cope with stress (Garner et al., 2021).

Children with engaged and attuned parents have improved resilience in the face of adversity,

including many of those common in displacement, like housing insecurity, food insecurity,
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and social isolation.

4.8 Summary of Key Research Findings

This chapter identified themes and key takeaways based on the interviews of LMC:s,

TWO emergency management, welfare group managers, aligned with relevant aspects from
a thorough review of the literature.

Reduction

The roles and responsibilities of midwives and other healthcare providers need to be
clarified within welfare group functions. Emergency and welfare group managers
interviewed assume the care of pregnant women and very young infants (less than six weeks
old) is being overseen by TWO, however this is not the case as LMC midwives are
independent contractors who use patient tracking software separate from TWO. An LMC
representative position within the welfare group would increase the involvement of LMCs in
emergency planning.

Readiness

No training specific to IYCP in emergencies currently exists for emergency managers.
This training could help ensure they are better able to meet the needs of ['YCP and comply
with international legislation during an event.

The development and teaching of specialised training for midwifery after a hazard
event would be beneficial. While midwives are likely to be well-versed at working in
difficult settings, having specific training could improve their readiness. Another means of
improving readiness would be through the creation of emergency planning for midwives,
particularly EMCs. This planning should include an operational structure which allows for

easy integration within CIMS.
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Other preparedness efforts include creating recommendations for an emergency birth
kit, to supplement a midwife’s normal birth kit.

The available public-facing resources for emergency preparedness for pregnant
women, and the parents of infant and young children do not comply with international best
practice and are unfit for purpose. A significant update to the existing resources is required,
and should adhere to international legislation. With the prevalence of smartphones, an
interactive multi-hazard and preparedness app specific to NZ would likely be beneficial to
develop. As Dallo & Marti (2021) note, a multi-hazard app should exist because the public
demands it, it allows emergency management and other authorities to reach larger
audiences, and it can improve users’ preparedness for hazards. The information in this app
should include information about safe infant feeding and emergency preparedness. Users
would likely want features including the ability to warn friends and family with a share
function, a help button, an “I am safe” button, and a “Report an event” button (Dallo &
Marti, 2021). The lead agency for the app should be NEMA, as it is essentially another
version of their GetReady website. Other organisations should provide their expertise to
ensure the information is not only accurate, but inclusive.

Expectant mothers, especially in rural areas, are likely to face difficulties in accessing
maternity care during and after an event. Women in rural areas should be given detailed
information, if they are not already, about when to call for emergency services if their
midwife is unable to reach them.

Families need to be prepared to be self-sufficient for at least several days, and up to a
couple weeks, depending on location. Families with infants and young children will need

additional supplies to be emergency ready, and these supplies need to be conveyed in a clear,
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easily understood way.
Response

If hospitals are inaccessible after an event, it would be beneficial to implement EMCs
SO women can access maternity care, advice, and labour safely. Prior to a forecasted event,
LMC:s should be reminded to charge all of their equipment, fuel their vehicle, and prepare
their emergency birth kits. Since it is impossible to forecast every event, this information
should be communicated regularly.

In order to keep I'YCP safe in an evacuation centre, a BFS should be implemented.
BFSs would provide a space for children to play, have the resources for infants to sleep
safely, and provide support to mothers so they can continue to care for their families. A BFS
may decrease the number of staff required by having all [YCP in a centralised area, rather
than dispersed throughout the centre.

International legislation and best practices for the feeding of infants in an emergency
have not been followed in recent emergencies. Mothers should be advised of the benefits of
sustained breastfeeding and given support for reinitiating breastfeeding. Formula should
only be given to those who request it, along with directions and supplies for safe
preparation.

Outside of major cities, most staff involved in emergency management responses are
not full time emergency managers, and may have little training in emergency management.
This may make it difficult to make decisions, or change decisions, as new information
becomes available. It would be beneficial for emergency management to create a roster of

specialists to provide advice and decision making during an event.
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Recovery

Pregnant women and mothers of infants and young children would benefit from
ongoing support to decrease adverse psychosocial effects and improve birth outcomes. This
could come in the form of support groups facilitated by healthcare professionals.
In summary, there are areas where improvement is needed for NZ to better adhere to
international legislation to which it is a signatory. Such improvements could significantly
improve the outcomes of [YCP in an event, and many of the suggested measures are
practical ways emergency management can better work with the community, one of the
overarching recommendations made by Ombler et al. (2024). In addition, many of the
findings, particularly including regional representatives from midwifery organisations in
welfare group planning and LMC specific event planning, could easily be adapted to work
for other vulnerable groups in the community. Finally, the reduction and readiness solutions

are likely cost effective, with time being the primary resource.
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Chapter 5: Conclusion

5.1 Introduction

Emergency management in NZ often struggles to plan well to meet the needs of [YCP
and other vulnerable groups. Hay & Pascoe (2019) found the specific needs of disabled
people were not being planned for by emergency management, thus not meeting NZ’s
commitments to international legislation. When disabled people were discussed, they were
lumped in with other vulnerable groups like children and the elderly, though their needs are
disparate. For example, emergency mobile alerts are one of the ways event related
information is conveyed, but elderly people may not have or use the necessary technology to
receive the alerts (Tan et al., 2021; Tuohy & Stephens, 2011). Gray et al. (2022) found the
suitability and accessibility of evacuation centres were a concern for big bodied people
including whether beds and chairs would be able to hold their weight, if they would be able
to use the toilet, and whether they would be able to use necessary medical equipment. Open
communication and collaboration between emergency management and those with specific
needs (or those who care for them) could improve outcomes should a large-scale event
occur.
5.2 Summary of Research Objectives

The aim of this research was to examine the strengths and weaknesses of [YCP
planning and response in NZ. The research questions were:

» How has emergency management, both internationally and domestically, planned
to meet the needs of IYCP in an event?
* How well did the emergency response to Cyclone Gabrielle align with

international best practices for [YCP?
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* What were the experiences of ['YCP in recent events in NZ, with particular
interest in Cyclone Gabrielle in the Hawke’s Bay?
* How might the needs of I'YCP be better met in an event?

How has emergency management, both internationally and domestically, planned to meet
the needs of IYCP in an event?

The bulk of planning for I'YCP in emergencies internationally and in NZ is specific to
infant feeding. Through the course of the interviews, it was determined that IYCP needs may
not be accounted for in welfare group function planning due to lack of representation from
those who provide the bulk of maternity care in NZ. While NZ welfare coordination groups
have planning for unaccompanied children in evacuation centres, there is no planning for
safely accommodating ICYP. There is no planning to ensure pregnant women and mothers
of very young infants can access necessary care if hospitals are inaccessible or inundated
with emergency patients.

How well did the emergency response to Cyclone Gabrielle align with international best
practices for IYCP? What were the experiences of IYCP in recent events in NZ, with
particular interest in Cyclone Gabrielle in the Hawke’s Bay?

Based on the interviews with midwives, which may not be indicative of [YCP in
affected areas, parents and pregnant women did not receive information about the locations
of EMCs or safe infant feeding practices during or after the cyclone. The needs may have
been largely met during the response to Cyclone Gabrielle, but not due to emergency
management planning. Credit is overwhelmingly due to the LMCs, with no emergency
management training or CDEM support, who opened and operated emergency maternity
clinics under their own initiative. While LMCs are commended for operating EMCs and
ensuring patients received ongoing care, their experiences highlighted gaps which could

improve emergency management response in the future.
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In recent events in NZ, infant feeding has not adhered to international legislation, as
infant formula was given in all aid boxes to any parents with an infant. Providing formula to
all infant parents, including breastfeeding mothers, may inadvertently communicate that
formula is a better option for infant feeding than breastmilk.

The expectation of emergency managers is to only operate evacuation centres short
term and relocate people to alternative accommodation. While in recent events evacuation
centres have not been overrun, a future event like the HSZ earthquake and tsunami is
predicted to displace significantly more people, forcing evacuation centres to scale up
operations. If an event the scale of the HSZ scenario were to take place when there are a
significant number of tourists (e.g., summer, Rugby World Cup, Art Deco Weekend), there
may not be adequate vacancy in hotels or holiday rentals to accommodate the affected
population. The expected hundreds to thousands of fatalities and tens of thousands of
injuries would put significant strain on the availability of health services. I'YCP requiring
care, critical or otherwise, may find it difficult to access due to crowding and significant
wait times. Parents of infants, especially infants too young to be vaccinated, may be
especially hesitant to go to crowded healthcare facilities. Thus, it is important emergency
management include specific plans for IYCP in regards to feeding, safe accommodation, and
continuity of maternity care following a significant event.

How might emergency management better meet the needs of IYCP in an event?

The needs of IYCP could be better met though including LMCs in welfare group
function planning. LMC:s are likely to serve as first responders in an event, and having an
existing relationship with CDEM would likely enable them to better meet the needs of not

only I'YCP, but those with minor injuries requiring care. The structure of maternity care and
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healthcare systems in NZ could allow emergency management and TWO to work with
LMC:s to create and implement innovative planning for [YCP.

Alternatively, at a national level, an ['YCP coordinator position could be created
within NEMA, who would act as a consultant for CDEM and welfare groups in planning
and event response and recovery. The responsibilities associated with this position would
align with those outlined in the OG-IFE including, but not limited to: analysing and
updating existing ['YCP policy and guidelines, developing and implementing communication
strategies, developing preparedness plans in collaboration with other sectors, coordinating
infant feeding support and management during an event, and managing any conflicts of
interest (IFE Core Group, 2017).

5.3 Recommendations
Based on the research findings, the following recommendations are intended to improve
I'YCP outcomes in future emergencies.

+ It would be highly beneficial to include midwives in welfare group function
meetings and plans. Midwives possess a deep and intimate knowledge of the
community they work in, but are not involved in planning for risk reduction. It is
likely assumed LMC midwives fall under the TWO umbrella in the welfare group
function, however as self-employed contractors, they are a separate entity.
Midwifery organisations should work with their members to identify appropriate
regional LMC representatives to attend and advocate at welfare group meetings.
The role could be funded by NEMA as part of their commitment to “direct a
greater share of emergency management investment in community resilience

initiatives” and “expand the number and quality of formal agreements with
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businesses, community organisations, (...) to deliver assistance in times of
emergency” (NZ Government, 2024, p.17-18).

Emergency management would benefit from I'YCP specific training, as currently
none exists. Additionally, specialised training for midwives may make them feel
more prepared and confident participating in welfare groups, CIMS, and
responding to an event. The courses could be developed as a collaborative effort
between NEMA and midwifery organisations or university midwifery lecturers.
Midwifery organisations should create planning for EMCs, including an
organisational structure with clear roles and responsibilities. If LMCs are able to
open and operate EMCs immediately after an event, it may reduce 'Y CPs reliance
on hospitals for maternity care and treatment of minor injuries, leaving hospitals
better able to help those in need of critical care.

During an event, additional supplies may be required to facilitate maternity care
during an event. These additional supplies could be stored together as an
emergency supplement to standard birth kits. Maternity organisations should
develop a recommended list of items for members. LMCs should be reminded of
these prior to a forecasted event (if possible to forecast) to charge their equipment
and ensure emergency birth kits are stocked.

Mothers of infants do not have access to accurate, functional emergency
preparedness advice on infant feeding which adheres to legislation and best
practices. It may be beneficial to develop information resources such as a multi-
hazard disaster app with a corresponding physical pamphlet. At the bare

minimum, the existing TWO (2024) guidelines need significant updating. This
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document should be reviewed by an expert in infant feeding in emergencies to
ensure it adheres to international legislation and best practices.

Many regions of NZ do not have a full-time emergency manager employed as a
member of council staff. Staff filling this role during an emergency may not feel
comfortable or educated enough to make decisions for I'YCP which align with
legislation. This may be ameliorated by contracting with I'YCP specialists to
respond during an event.

Evacuation centres may be dangerous for infants and young children who are at
higher risk of injury as safe infant sleep may not be supported and there may be
uncontrolled hazards such as power outlets and cables. A baby friendly space,
accessible to parents of infants and young children, would have a space where
children could play safely, breastfeeding is supported, and have the supplies
necessary for safe sleep. A BFS could provide formula, supplies for use, and
information on safe preparation on request.

CDEM and/or TWO should ensure that culturally appropriate psychosocial
support for pregnant women, mothers, and young children is available as part of

recovery to improve resilience and decrease risk of adverse outcomes.

5.4 Limitations and Future Research

A limitation in the findings of this research was that, other than myself, the

experiences and perspectives of pregnant women and parents of infants and young children

during the severe weather events were not researched. To fit within the constraints of a

Masters project, only the perspectives of professionals were considered. First hand accounts

of pregnant women and the parents of infants and young children may provide a more
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nuanced picture of their needs and concerns during and after an event. Additional research
should be done to document their experiences, ideally before too much time has lapsed since
the event they experienced following hazard events. Their perspectives may provide the
context necessary to design guidelines tailored to local contexts.

Another limitation was the small sample size. With few participants from either
category, it is difficult to extrapolate whether findings are likely to be true across NZ. As
there were no more than a few participants from each organization or category, it was
impossible to achieve data saturation (Marshall et al., 2013). Future research would benefit
from more interviews with members of the welfare group function, midwives, and NEMA.

While research has shown the benefits of breastfeeding in an emergency, it may not
be achievable for some mothers. Organisations providing formula should develop policies to
ensure it is given appropriately and safely. Researchers could then assess the efficacy of
these policies by evaluating if and how well the policies are followed after a future event.

As the NZDF plays a significant role in disaster relief in both domestic and
neighbouring Pacific islands (Govt. New Zealand, 2022), an audit of their [YCP planning
and procedures could be conducted. This would help ensure the NZDF provides ['YCP with
necessary humanitarian and disaster relief supplies in a safe and expedient manner.

5.5 Conclusion

This research has provided the first data from an exploratory study of NZ’s
preparedness and ability to meet the needs of IYCP in an event. These findings could be
used to improve the outcomes for ['YCP during and after an event by ensuring their needs
are accounted for and planned for in each of the 4Rs. To reduce risk, roles and

responsibilities of welfare group members should be clarified, LMCs need to be included in
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welfare group planning, and LMCs need to create their own emergency plans. Readiness
could be enhanced by ensuring patients and LMCs are prepared for an event by creating
comprehensible, tailored plans with accurate information. During response, I'Y CP safety
could be improved at emergency management centres through the use of baby tents with
breastfeeding support, safe sleep areas, and formula with appropriate feeding implements.
Once an event shifts to recovery, policies to maintain and strengthen psychosocial wellbeing
can improve IYCP and community resilience.

During Cyclone Gabrielle, the initiative of LMCs enabled I'YCP to access care and
treatment when they were unable to access hospitals. Emergency management and other
community responders should look to them as an example of resourcefulness, determination,

and commitment to care during and after an event.
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Appendix 1: Information Sheets
Information Sheet For Emergency Management Interviewees

A< MASSEY JOINT
w NIVERSITY CENTREFO
V TE RUNENGA KI POREMUROA DlsASTER
UNIVERSITY OF NEW ZEALAND RESEARCH

Infants, Young Children, and Pregnant Women in Emergencies in New Zealand

What is this research about?

In 2010, the World Health Assembly (WHA) recognized emergency preparedness plans of most
member states were not addressing the unique needs of infants, young children, and pregnant
women in emergencies (IYCP). As such, the WHA urged all member states to develop and
implement plans for IYCP. Audits of IYCP planning have been conducted in Australia (Gribble, 2019)
and the United Kingdom (WBTi, 2016), however no such audits have been performed in New
Zealand.

This research, while not a full audit, aims to identify the strengths and weaknesses of New Zealand'’s
IYCP response in recent emergencies, particularly Cyclone Gabrielle in the Hawkes Bay. To do this,
we are interviewing representatives from responding agencies (e.g., NEMA, NZDF, MoH, Red
Cross), organisations which could be beneficial in supporting IYCE response (e.g., NZ College of
Midwives, Plunket), and academic experts.

After the interviews have been completed, we will be holding a limited number of focus groups to
evaluate potential ways to improve New Zealand’s IYCP response for future events.

What will this research involve?
The initial research will take place as an interview and is not expected to last more than an hour.

The themes and questions we will ask you about during the interviews include:
e What emergency did you respond to and what was your role?
e How has NZ prepared for [YCP?
e What training have you received regarding IYCP and evacuation of pregnant women and
young children?
e How do you envision you (or your organisation) being involved in [YCP response in the
future?
With your consent, the interview will be recorded for later transcription and analysis. Once
transcribed, you will have the opportunity to review the transcript to ensure accuracy and clarify any
information. Afterwards, you will be asked to sign a release of transcript for which gives the
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researchers consent to use the interview data for the evaluation.

What will the information be used for?

The interviews will be analysed using thematic analysis. This is a common type of analysis in which
researchers look for patterns in the data to find themes. From there, we aim to develop guidelines
and potential improvements to strengthen New Zealand’s IYCE response in future events.

How will privacy be maintained?

All data gathered will be stored in a secure, password protected drive accessible only to the
researchers. Additionally, pseudonyms will be used in the final write up, unless otherwise requested.
This research will be published as part of a Master's thesis, and may also be published in a peer

reviewed journal in the future.

Do | have to take part?
You are under no obligation to accept this invitation. If you decide to participate, you have
the right to:

e decline to answer any particular question;

e withdraw from the study (by 31 March 2024, before final write-up occurs);

e ask any questions about the study at any time during participation;

e be given access to a summary of the project findings when it is concluded;

e ask for the recorder to be turned off at any time during the interview.

Please reach out if you would like any further information.

Contact Details
Dr. David Johnston Deanna Wells
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Information Sheet For Responding Organisations

A< MASSEY JOINT

w NIVERSITY CENTREFO
V TE RUNENGA KI FOREMUROA DlsAsTER
UNIVERSITY OF NEW ZEALAND RESEARCH

Infants and Young Children in Emergencies in New Zealand

What is this research about?

In 2010, the World Health Assembly (WHA) recognized that emergency preparedness plans of most
member states were not addressing the unique needs of infants, young children, and pregnant
women in emergencies (I'YCP). As such, the WHA urged all member states to develop and
implement plans for IYCP. Audits of [YCP planning have been conducted in Australia (Gribble, 2019)
and the United Kingdom (WBTi, 2016), however no such audits have been performed in New
Zealand.

This research, while not a full audit, aims to identify the strengths and weaknesses of New Zealand’s
IYCP response in recent emergencies, including Cyclone Gabrielle in the Hawkes Bay. To do this,
we are interviewing representatives from responding agencies (e.g., NEMA, NZDF, MoH, Red
Cross), organisations which could be beneficial in supporting IYCE response (e.g., NZ College of
Midwives, Plunket), and academic experts.

After the interviews have been completed, we will be holding a limited number of focus groups to
evaluate potential ways to improve New Zealand’s IYCP response for future events.

What will this research involve?

The initial research will take place as an interview and is not expected to last more than 90 minutes.
Additionally, we ask that, if possible, you read and have a think about the questions and attached
Ministry of Health resource in advance.

Consent

With your consent, the interview will be recorded for later transcription and analysis. Once
transcribed, you will have the opportunity to review the transcript to ensure accuracy and clarify any
information. Afterwards, you will be asked to sign a release of transcript for which gives the
researchers consent to use the interview data for the evaluation.

What will the information be used for?
The interviews will be analysed using thematic analysis. This is a common type of analysis in which
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researchers look for patterns in the data to find themes. From there, we aim to develop guidelines
and potential improvements to strengthen New Zealand'’s IYCE response in future events.

How will privacy be maintained?

All data gathered will be stored in a secure, password protected drive accessible only to the
researchers. Additionally, pseudonyms will be used in the final write up, unless otherwise requested.
This research will be published as part of a Master's thesis, and may also be published in a peer

reviewed journal in the future.

Do | have to take part?
You are under no obligation to accept this invitation. If you decide to participate, you have
the right to:

e decline to answer any particular question;

e withdraw from the study (by 31 March 2024, before final write-up occurs);

e ask any questions about the study at any time during participation;

e be given access to a summary of the project findings when it is concluded;

e ask for the recorder to be turned off at any time during the interview.

Please reach out if you would like any further information.

Contact Details
Professor David Johnston Deanna Wells
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Interview Questions

For reference, below is a picture of an evacuation centre in the Hawkes Bay after Cyclone Gabrielle
in 2023.
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Questions:

e Has your organisation been involved in something like this before? If not, how do you think
your organisation could be involved?

e What challenges do you think the women and children could encounter in an evacuation
centre? If you don’t have first hand experience in an evacuation centre, please base your
answers on the picture above.

Photo source: https://www.newshub.co.nz/home/new-zealand/2023/02/cyclone-

gabrielle-seasonal-workers-among-napier-residents-forced-to-flee-as-evacuations-

continue.html)

e A*“baby tent” is a space designated for women with infants and young children and pregnant
women. What resources (people, information, supplies, etc.) do you think would need to be
available in a baby tent? What resources would you expect to have to keep infants and
young children safe during the day and at night? How do you think a baby tent could
encourage best feeding practices?

e Mothers are often rendered invisible in work that focuses on children, particularly in an
emergency. How do workers in the tent ensure the physical and mental health of the
mothers is looked after?

e How do you think your organisation could be involved specifically in a baby tent?

o Are there any licensing or legal concerns? (For example, could a retired midwife or
nurse provide lactation support if her licence is no longer valid?)
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o  Would training specific to I'YCP in emergencies be useful for members (former or
otherwise) of your organisation?
Do you feel members of your organisation should discuss emergency preparedness as part
of pre- or ante- natal care? If they should, what resources do you think they would need to
feel confident in discussing it?
What are your thoughts on the current MoH resource (starting pg. 5) or linked below?
Feeding Your Baby in an Emergency: For babies aged 0—12 months

Do you have any additional comments you'd like to share?
Is there anyone you think we should contact about participating in this research?
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MINISTRY OF

HEALTH H 2 ¥
MANATU HAUORA New Zealand Government

Feeding Your Baby in an
Emergency: For babies
aged 0-12 months

Introduction

Emergencies can happen at any time with little or no warning. Babies are
at more risk of becoming dehydrated or getting an infection so they need
special care and attention in an emergency.

To keep your baby safe and healthy:

« have a plan for what you will do in emergencies

« have emergency supplies ready.

Breastfeeding is the best way of feeding your baby in an emergency. Breast milk
is safe and helps your baby fight off infections.

If you are using formula, you will need infant formula and clean water as well
as feeding and sterilisation equipment to look after your baby in an emergency.
You need to be able to deal with a:

o cutinthe water supply. If you are using formula, a top priority is to
have safe, drinkable water plus enough water for sterilising and cleaning
equipment.

« power cut. You need a plan for how you will sterilise equipment and purify
water if you are preparing formula without your usual power supply.

Discuss with your family how you can be prepared for an emergency so that
everyone in the household stays safe and healthy.

There are 2 parts to this brochure.

« Part1tells you how to get ready to care for your baby in an emergency.
« Part 2 tells you how to get thru an emergency while caring for a baby aged

0-12 months.
Part 1: Get ready - Preparing for an emergency Page 2
Part 2: Get thru - Feeding your baby in an emergency. Page 3
Checklist: Feeding your baby in an emergency Page 6

November 2015 HP6264
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Part 1: Get ready - Preparing for an emergency

Emergency supplies

This list of emergency supplies will be enough for
3-5 days. It will help you look after your baby when
you do not have your usual water and electricity
supplies.

For all babies -you will need:

« 30 disposable nappies

« one box of baby wipes

» one bottle of alcohol-based hand sanitiser
« rubbish bags for dirty nappies

» any medicines or creams your baby needs.

You may also choose to have:
« one box of disposable gloves
« spare clothes, a blanket or special toy.

For breastfeeding mums

You will need bottled water and nutritious snacks
for mum (muesli bars, dried fruit and nuts, breakfast
biscuits, crackers with peanut butter, tinned fish,
baked beans).

For formula fed babies - you will need:

one tin of unopened infant formula (900 g), or

if your baby needs special infant formula (eg,
because of an allergy), enough infant formula for
two weeks. Always get your prescription in time
before your supplies run low

Note: Swap the tin every time you buy a new one so
that your emergency tin never gets too close to its
use-by date

5 litres of commercially bottled water (non-
carbonated) for preparing formula (if your baby is
under 3 months, you will need to boil this water
before using it to make up formula)

a container with a lid to store boiled water

two or more clean feeding bottles and teats or a
cup if your baby can drink from it (easier to clean).
Bottles labelled EN14350 are good quality and
marked with accurate measurements,
which is important for making up
formula

« kitchen tongs.

To wash your hands and work surfaces, and to clean

and sterilise bottles and teats, you will need:

« 15-20 litres of stored water. If your freezer is big
enough, store some water in there.
Note: This 15-20 litres is just to feed formula to
your baby. You will also need at least 3 litres of
water each day for each other person in the family.

two rolls of paper towels

one small bottle of dishwashing liquid
soap for hand washing

one bottle of alcohol-based hand sanitiser.

Note: You need to have (or have access to) a gas

stove, barbecue or wood burner to boil water for
preparing formula. Make sure you have enough

fuel for it in your emergency supplies as well.

For babies aged 6-12 months
To feed your baby, you will need:

suitable emergency food supplies such as tinned
fruit and vegetables, tinned fish and beans, plain
cereals and crackers - get enough of this food for
other members of the family too

« acanopener.

Having some jars or pouches of baby food is also
helpful.

Getaway Kit for leaving in a hurry

You need a packed kit ready for when you need to

leave in a hurry. Your kit should have:

- nappies, baby wipes and hand sanitiser

« if you are feeding formula to your baby, 1 tin of
infant formula, bottled water, clean bottle and teat
and sterilising (Milton) tablets

« afew jars or pouches of baby food if your baby is
eating solids

« spare clothing, a blanket and medicines that your
baby needs.

Tip: If your baby often stays with family or carers, think about

having some emergency supplies at their place as well as at home.

one box of water purification tablets
(such as Aquatabs).

To sterilise bottles and teats in an emergency, you

need:

» one pot with a lid (large enough to fit two or more
bottles) for sterilising in either hot or cold water

« one box of sterilising tablets (such as Milton
30 tablet box) for sterilising in cold water

More information

For a full list of emergency items you need for all of
your family, go to: http://getthru.govt.nz/how-to-get-
ready/emergency-survival-items

For information on how to fill and store water
containers safely, go to: http://getthru.govt.nz/how-
to-get-ready/how-to-store-water

2 Feeding Your Baby in an Emergency: For babies aged 0-12 months
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Part 2: Get thru - Feeding your baby in an emergency

If you are breastfeeding

Keep breastfeeding. Do not start formula feeding
and do not wean your baby from the breast in an
emergency.

If you are both breastfeeding and formula feeding,
it is best to increase breastfeeding. If possible, only
breastfeed your baby and stop formula feeding
during the emergency.

You need plenty of fluids and snacks. Remember:
‘Looking after the mum is looking after the baby.’

Breastfeeding can help calm you and your baby. A
mum can make enough milk even when stressed.
But stress can affect the flow of milk and make
babies fuss at the breast. It helps if you feed your
baby often. Keep your baby close and have skin-to-
skin contact where possible.

If you are in a Civil Defence Centre, ask for a quiet,
comfortable place to breastfeed.

If you are using expressed breast milk
You can keep expressed breast milk (fresh or thawed)
at room temperature for up to 4 hours. If you are not
sure when it thawed, do not use it.

Keep any frozen breast milk deep in the freezer and
only open the freezer when you need to.

If you are using a breast pump, you must be able

to sterilise it. See the next page to find out how to
sterilise feeding equipment including breast pumps
in an emergency.

If you cannot sterilise the breast pump, you can
express breast milk by hand.

If you are feeding formula to your baby

« If you have a safe water supply and electricity or
gas, make formula as you usually do.

« If you do not have running water or electricity or
gas, it is difficult to prepare formula. But you can
doit.

« Always have an extra unopened tin of formula

as part of your emergency supplies. Every time
you buy a new tin, swap it with the one in your

emergency supplies. Don’t use formula that is past

its use-by date.

» Use newborn formula for babies aged 0-6 months.

This formula is also suitable for older babies.

Tip: If your emergency water is a strange colour, it may
be because sterilising in cold water is not working propetly.

In this case, it is better to use the hot water method.

If you recently stopped breastfeeding

If you stopped breastfeeding in the last few
weeks, you may be able to start making milk
again, especially if your baby is under 4 months.

- Hold baby skin to skin, offering the breast as
comfort.

- Have short breaks (1-2 hours) between trying
to breastfeed your baby.

« Keep using formula until baby is getting
enough breast milk.

« Get help from breastfeeding experts such as
a lactation consultant, La Leche League or
breastfeeding peer supporters.

If you are looking after a baby separated from
breastfeeding mum

« Using another mother’s breast milk may be an
option for some women, family and whanau.
You need to be sure this milk is safe as a very
small number of serious infectious diseases
can be passed on through breast milk.

« You can feed the baby with safe formula. Use
clean equipment and follow the instructions
on the next page.

How to prepare infant formula safely

Surfaces, hands and utensils must be as clean

as possible to prevent your baby getting sick. Be
absolutely sure that the water you use to make up
formula is safe. Follow the steps below to prepare
safe formula for your baby when you do not have
your usual electricity, gas and water supplies.

Step 1: Clean surfaces and wash hands

1. Wet the work surface with clean water, squirt it
with dishwashing liquid and rub it with a paper
towel.

2. Puta clean paper towel down to work on if the
surface is not normally used to prepare food or if
it is too rough to clean.

3. Follow the 20/20 rule for hand washing:

Wash your hands with warm soapy water for

20 seconds and dry them with a clean paper towel
for 20 seconds. If you can’t use warm, soapy water,
wipe any visible dirt off your hands with a baby
wipe and then wash your hands with an alcohol-
based hand sanitiser.

Feeding Your Baby in an Emergency: For babies aged 0-12 months 3
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Step 2: Sterilise bottles, teats and equipment,
including breast pumps

1. Wash the bottles with warm, clean, soapy water.
Always wash the bottles immediately after using
them.

2. Sterilise in hot water or cold watetr.
a. Sterilising with hot water

— Fill a pot with enough water to cover the
items. Put the lid on.

- Bring the water to the boil on a gas stove,
barbecue or wood burner. Boil in a rolling
boil for 1 minute.

- Keep the pot covered until you need the
items.

— Use clean tongs to lift the items out of the
pot.

- Keep the pot covered so that you can re-boil
the water and use it again the next day.

b. Sterilising with cold water and sterilisation
tablets

- Inaclean pot, mix water with the right
number of sterilisation tablets (for example,
two Milton tablets are needed for 4 litres of
water).

— Plunge the bottles, teats and the
measuring jug into the solution.
Make sure there are no air
bubbles.

— Put the lid on and soak the items
for at least 15 minutes. You can
keep the items in the solution
until you need them.

- Make a new solution every 24 hours. You
can use the old sterilising water for other
things such as washing hands or cleaning
surfaces.

Step 3: Make your replacement water safe

If your usual drinking-water supply is not available,
make your replacement water safe in one of these
ways.

1. The safest water for preparing formula is
commercial bottled water that is sealed. If your
baby is less than 3 months old, you must still boil
this water and let it to cool to room temperature
before using it.

- Ifyou are using stored or delivered water
for preparing formula, you have to boil it for

babies of all ages.

- Ifyou use an electric jug, boil a full jug until it
cuts out.

- Ifyou use a stove top kettle, boil the water until
the kettle makes a loud whistle.

- Ifyou use a pot on the stove or barbecue, bring
the water to a rolling boil for 1 minute.

2. If you cannot boil the water, you can use water
purification tablets (such as Aquatabs). Follow the
instructions on the packet.

Once you have safe water:

« fill the sterilised bottle(s) with safe water and cool
the water to room temperature

«» add the formula powder to the bottle just before
you need it

« cover any left over boiled water, store it away from
direct sunlight in a sterile container or bottle and
use it within 24 hours. After 24 hours, you will need
to re-boil the water to make it safe again.

Step 4: Prepare infant formula

1. Follow the instructions on the formula tin, using
safe water and sterilised equipment to feed.

2. Ifyou have any formula left over, use it within 2
hours.

Tip: If you don’t have a suitable bottle, you can try feeding your
baby formula:

- from a sterilised cup. Let the baby sip, take your time and don’t
pour the formula down baby’s throat. Babies need practice to
drink from a cup and some find it difficult

» with a sterilised spoon.
Make sure the cup or spoon is sterilised.

3. Wash the bottle and teat with clean soapy water
straight after you have used them.

If your baby is eating solid foods

« If you are breastfeeding, breastfeed more often so
your baby needs less solid food, or only give your
baby breast milk.

« If you are formula feeding but don’t have enough
formula, and your baby is over 9 months, give your
baby more solid food and safe water.

Tip: Before feeding your baby solids, wash your
baby’s hands or wipe them with a baby wipe and
then wash with hand sanitiser.

4 Feeding Your Baby in an Emergency: For babies aged 0-12 months
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« You can use ready-to-eat baby food straight from
the jar or pouch. Once you have opened it, give it to
your baby straight away and do not keep it for more
than 2 hours at room temperature.

« You can prepare food for baby from ingredients
you have for the rest of the family. Make sure the
texture and consistency of the food is suitable for
the age of your baby.

- Do not give your baby food that has passed the
best-before date or perishable food (food that can
rot or go bad) that has not been chilled.

If your supplies are low or if you need help

« If you have thawed foods, use foods that have
stayed cold.

« Throw away high-risk foods that have been at
room temperature for more than 2 hours. High-risk
foods include meat, seafood, egg dishes, made-up
baby cereals and rice. Heat food until it is piping
hot to kill germs. Babies are at more risk of getting
food poisoning than older children and adults.
Remember: ‘If in doubt, throw it out.

Listen to your local radio and follow Civil Defence instructions.

Ask neighbours for help. Some shops may be open. Take cash as Eftpos may be down.

Phone PlunketLine 0800 933 922.
Phone Healthline 0800 611 116.

Contact your midwife or local maternity unit if your baby is less than 6 weeks old.

Contact your Well Child Nurse or Plunket Nurse if your baby is older than 6 weeks.

Talk with Civil Defence staff operating in your area or contact or visit your nearest operating Civil Defence

Centre.

Useful websites for everyone
Get Thru website for preparing an emergency Kit:

http://getthru.govt.nz/how-to-get-ready/emergency-survival-items

How to fill water containers: http://getthru.govt.nz/how-to-get-ready/how-to-store-water

Keeping food safe during emergencies: www.foodsmart.govt.nz/elibrary/keeping_food_safe.htm

Useful website if you are breastfeeding your baby
www.health.govt.nz/your-health/healthy-living/babies-and-toddlers/breastfeeding

Useful website if you are feeding your baby formula

Ministry of Health’s Feeding Your Baby Infant Formula gives detailed advice on feeding infant formula:
www.healthed.govt.nz/resource/feeding-your-baby-infant-formula

Acknowledgement

The Ministry of Health (New Zealand) acknowledges that material in this resource has been adapted, with kind
permission, from Food for Infants in Emergencies ©State of Queensland (Queensland Health) (2011)
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Checklist: Feeding your baby in an emergency
« Be prepared with supplies for your baby for 3-5 days.

« Keep breastfeeding or breastfeed more in an emergency. Breastfeeding is the best and safest way to feed a
baby in an emergency.

« To prepare infant formula safely, follow these steps.

Step 1: Clean your work surface and wash your hands.

-20/20 rule: Wash with warm, soapy water for 20 seconds and dry with clean paper towel for

-20 seconds Or use alcohol-based hand sanitiser.

Step 2: Sterilise bottles, teats and equipment.
- Hot water: Boil equipment in water for 1 minute.
or

- Cold water: Use sterilising tablets and soak for at least 15 minutes.

Step 3: Make water safe for preparing formula.

- Use commercial bottled water that is sealed. Boil it if your baby is under 3 months.
or

- Boil stored water for 1 minute (for babies of all ages).

or

- Use water purification tablets (such as Aquatabs) (for babies of all ages).

Step 4: Prepare formula following the instructions on the tin.
- If your baby is eating solids offer safe foods and ‘if in doubt, throw it out’.

« Ask for help and support to keep your baby safe and healthy.
« Listen to your local radio and follow Civil Defence instructions.
» Askneighbours for help.

« Talk with Civil Defence staff in your area or contact or visit your nearest operating Civil Defence
Centre.

« Phone PlunketLine 0800 933 922.
« Phone Healthline 0800 611 116.

« Visit Civil Defence website: http://getthru.govt.nz

6 Feeding Your Baby in an Emergency: For babies aged 0-12 months
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Focus Group Information Sheet

A MASSEY JOINT
w NIVI:,R l’I‘Y CEN'rRE
S DISASTER
UNIVERSITY OF NEW ZEALAND RESEARCH
April 2024

Focus group: Infants, young children and pregnant women in emergencies

What is this research about?

In 2010, the World Health Assembly (WHA) recognised that emergency preparedness plans of most
member states were not addressing the unique needs of infants, young children and pregnant
women in emergencies (IYCP-E). As a result, the WHA urged all member states, including Aotearoa
New Zealand, to develop and implement plans for IYCP-E. As part of my research towards a
Masters in Emergency Management at Massey University, | have conducted interviews with a range
of practitioners and policy experts working in this area to gain an understanding of how the current
system has worked in recent disasters and its strengths and weaknesses.

Our initial findings suggest that an area which could be strengthened is for emergency management
to work proactively with community groups, particularly midwives, to strengthen the 4Rs (reduction,
readiness, response, and recovery) of emergency management. The importance of community
involvement was also strongly emphasised in the “Government Inquiry Into the Response to the
North Island Severe Weather Events” released earlier in April 2024. We have developed some
potential solutions to strengthen readiness and response that we feel would benefit from group

discussion and feedback.

The focus group will use the Hikurangi Subduction Zone scenario developed by East Coast Labs as
a starting point for discussion. The full scenario can be found here and a video introducing it can be
found here. An IYCP-focused synopsis has been included on page 3 of this information sheet.

What will this research involve?
We expect the focus group to last up to two hours.

With your consent, the interview will be recorded for later transcription and analysis. Once
transcribed, you will have the opportunity to review the transcript to ensure accuracy and clarify any
information.

What will the information be used for?

The information collected will be used to refine the proposed solutions and in the development of any
guidelines for collaborative emergency management to improve outcomes for IYCP in future
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emergencies.

How will privacy be maintained?

As this is a group interview, it is impossible to guarantee anonymity as participants may work

together or have previously met. We are therefore asking all participants treat the focus group as

confidential.

All data gathered will be stored in a secure, password-protected drive accessible only to the
researchers. Only generalised findings will be reported and no individual will be identifiable. Any
quotes will be attributed to a pseudonym, unless otherwise requested. This research will be

published as part of a Master's thesis, and may also be published in a peer-reviewed journal in the

future.

Your rights as a participant

You are under no obligation to accept this invitation. If you decide to participate, you have

the right to:

decline to answer any particular question;

withdraw from the study (by 15 June 2024, before final write-up occurs);
ask any questions about the study at any time during participation;

be given access to a summary of the project findings when it is concluded;
ask for the recorder to be turned off at any time during the interview.

Please reach out if you would like any further information.

Contact Details
Professor David Johnston Deanna Wells
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Appendix 2: Interview Materials
Interview Questions

Abbreviations used:
IYCP: Infant, young children, and pregnant
IYCF-E: Infant and young child feeding in emergencies
IYCE: Infant and young children in emergencies

For responding organizations (e.g. NEMA, NZDF):

e Can you please tell us about yourself? What was/is your role? What emergencies
have you responded to or been involved in recently (last 5 years)?

e What are some strengths of NZ's IYCP response?

e What training have you received regarding IlYCP? (Evacuations, shelter, etc.)

e What mechanisms are in place for coordinating I'YCP response?

e What, if any, considerations were given to sheltering IYCP?

e How was continued breastfeeding supported in shelters? Examples include: Baby
tents, breastfeeding support (midwives, lactation consultants, etc.), availability of
additional fluids and snacks, etc.

o s information about sustained breastfeeding available in multiple
languages?

e How are breastmilk substitutes (i.e. formula) handled?

o Are/were donations accepted?
o How is formula handled (e.g. stored like medicine, given out in evacuation
packs)?

e How do you feel you could be better supported in meeting the needs of IYCP?

e |s there anyone you think we should get in touch with about this research?

e Do you have any additional comments you'd like to share?

For groups potentially supporting response (e.g. NZ College of Midwives, Plunket)

e How were you or your organization involved in supporting [YCP? If you weren’t
involved, how do you see your organization as being utilized in ['YCP response in
the future?

e What concerns do you have regarding IYCP response?

e How do you envision being involved in IYCP response in the future?

e Healthcare specific (esp. Midwives, Plunket): Do you feel comfortable discussing
IYCF-E as part of pre- or ante- natal care? How would you broach the subject?

e |s there anyone you think we should get in touch with about this research?

e Do you have any additional comments you'd like to share?
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Emergency Management Interview Materials

Infants, Young Children, &
Pregnant Women in
Emergencies
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How has your
organisation planned for
the needs of IYCP? What
do you feel are the
strengths of this

Planning? L

163



Do you feal prepared to meet the needs of IYCP in an
emergency?

What # any tranings, have you received on IYCP?

What mechansms are in placa for coordinating 1YCP

o ‘What, if any, considerations are given when sheltering
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o How are the feeding needs of IYCP met?
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Iycp Professionals Interview Materials

Infants, Young Children, &
Pregnant Women in
Emergencies
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What concerns do you hawve about IYCP emergency
response?
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A“baby tent” is a space designated for
women with infants and young children
and pregnant women.

What resources (people, information,
supplies, elc.) do you think would need to
be available in a baby tent?

:‘v MALY h

What supplies would you expect to have to
keep infants and young children safe during
the day and at night?

How do you think a baby tent could
ancourage best feeding practices?

"» MAMY n

How do you think your organisation could be
involved specifically in a baby tent?

Are there any licensing or legal concems? (For
example, could a retired midwife or nurse provide
lactation support if her kicence is no longer valid?)

Would training specific to IYCP In emergencles be
useful for members (former or otherwise) of your
organisation? AT

Mothers are often rendered invisible in work
that focuses on children, particularly in an
emargency. How do workers in the tent
ensure the physical and mental health of the
mothers is looked after?

.‘; MASAVY '

Do you feel members of your organisation
should discuss emergency preparedness as
part of pre- or ante- natal care?

If they should, what resources do you think
they would need to feel confident in

discussing it?
',".'“?!'T” .

166
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Appendix 3: Focus Group Materials

Hikurangi Subduction Zone Earthquake and Tsunami Scenario

This scenario was developed by East Coast Labs to improve community resilience along the East
Coast of the North Island through research, risk reduction, education, planning and community
engagement. The scenario was developed for use by Civil Defence and Emergency Management
groups, iwi, businesses, and hapd most likely to be impacted by an event on the Hikurangi
subduction zone including the Hawke’s Bay and Wellington.

Using this scenario, we would like to discuss how emergency management and midwives could work
together to meet the needs of IYCP, particularly (but not limited to) those who have been displaced
and are dependent on Civil Defence Centres (also known as evacuation or welfare centres).

To narrow the scope of this scenario, we will be focusing on Kate’s first seven days following the
earthquake and tsunami. Kate had her first child 3 weeks ago, with no complications. Neither Kate,
nor the baby, were injured in the event, but did evacuate to the nearest CDC as their house was in

the path of the tsunami.

The earthquake

At 9 AM on a winter school day, a Magnitude 8.9 earthquake occurs on the Hikurangi subduction
zone, 70 kilometres off the coast of Porangahua in the Hawke’s Bay. This is a catastrophic
earthquake, and is considered credible based on geological evidence. Many weak buildings in
regions between Wellington and the Eastern Cape will be destroyed after experiencing prolonged
and strong shaking.

The tsunami

A set of tsunami waves triggered by the earthquake will arrive 13 minutes after the earthquake, with
the largest waves arriving later. The tsunami is predicted to run up to at least 10 metres above sea
level, and will cause damage to large portions of the coastline.

Main impacts on infrastructure

The Hawke’s Bay region is expected to be without power, water supply, wastewater collection and
treatment, and telecommunications for the first seven days. Hawke’s Bay airport will be rendered
permanently non-operational, and ports will be impacted. Road access to Hawke’s Bay will be
completely cut off for the first seven days after the initial earthquake.

Napier Health Centre, located less than a kilometre from the coast will be severely damaged and
unusable for months. Hawke’s Bay Fallen Soldiers’ Memorial Hospital in Hastings is inaccessible to
those in Napier due to damage to bridges.

Social impacts
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Following these events, there could be hundreds of fatalities and thousands of injuries. The bodies of
those who have died in the event may not be able to be gathered quickly, which may not only be
traumatising for survivors, but may also increase the spread of disease. Families with unaccounted
for loved ones will experience high stress levels while waiting for an answer.

Due to damage to the hospital in Napier and infrastructure damage on the route to Hastings, many of
the injured are unable to access necessary medical care. Those who are severely injured or have
pressing medical needs (i.e., a pregnant woman in or near labour) may have few options for care
without a medical evacuation by helicopter. As telecommunications will be unavailable for the first
seven days, it will be difficult for health professionals to keep track of their patients, especially if they
are displaced in the event.

Thousands of people will be unable to return to their homes resulting in mass displacement. Many
people will stay with family or friends in un or less affected areas, however many will utilise CDC.
Families with infants may have left home with just their nappy bag (or even less). A CDC may not
immediately have the necessary supplies (nappies, safe sleep options, food, etc.) to accommodate
IYCP. These supplies will be difficult or impossible for families in and around Napier to purchase as
the nearest open grocery stores will be in Havelock North and Hastings.

Weather conditions
Based on past weather records, the temperature will fluctuate between -1.8 to 20.7°C, and there will

be about 108.3 mm of rainfall throughout the month.

Particular risks for IYCP

e Inaccessibility of hospitals, lead maternity carer offices, and neonatal units due to severe
infrastructure damage

e Infection and disease transmission due to contaminated water

e Food insecurity

e Hypothermia due to exposure to inclement weather (rain, wind, cold)

e Privacy for pregnant and breastfeeding women

e Breastfeeding support

e Formula handling and availability

e Safe sleeping for infants

e Food accessibility and availability for IYCP

Solutions for Improved IYCP Outcomes
One of the solutions we would like to discuss is the use of a baby room or tent accessible to IYCP
staffed by a midwife or Plunket nurse in addition to the necessary emergency management

personnel.

Regarding safe infant sleep, a proposed solution would be staging/storing “baby boxes”, a durable
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https://www.nytimes.com/2016/07/07/world/what-in-the-world/finland-baby-box.html?unlocked_article_code=1.oE0.3Fkg.wjeAR-OA0NTx&smid=url-share

cardboard box which doubles as a cot, at various locations throughout the country for distribution in

an emergency.

Photo Source: The New York Times

These baby boxes would be lightweight, could be stored nearly flat, and would contain necessary
nonperishable items including: an infant appropriate mattress, a sheet, nappies, and some clothing.
These boxes could be stored vacuum sealed to keep the contents clean and dry until needed, and
marked with the age the box is designed for. Once families leave the CDC, the baby box would
provide a safe sleep space for the infant in their new accommodation.

Our final proposed solution relates to readiness, specifically changes to Get Ready to make the
website more user friendly. This would be done by creating a quiz which generates a list of
emergency supplies, with quantities, based on the given answers. (An example will be shown as part
of the focus group).
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Example Getready Quiz

Emergency
Ready

TAILOR YOUR PLAN

S NE M e JOINT
A WG > 2% nwns CENTREFOR
e+ EMERGENCY MANAGEMENT 3 E@}’ MAYSEY  DISASTER
& "UNT RESEARCH

How many people live in your home?

3

s ‘~““ﬁmw TE KUNENGA JOlNT
A QLUBEAE > o cesca GENTREFOR
e o J EMERGENCY MANAGEMENT RN 5+ falt A ® | ES Tt i = o
s UL RESEARCH
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What are their ages?

1| 0-6 months
6-23 months
2-18 years

2| 18-65 years
65+ years

o i ““ﬁm‘ TE KUNENGA JOINT Ao — —
HAWKE'S BAY EE el CENTREFOR
Sove e EMERGENCY MANAGEMENT S 3¢ f UMl\ﬁﬁiEYY DISASTER
- "N’ « RESEARCH

How is the 0-6 month old fed

Exclusively breastfed

Expressed (pumped) breastmilk
Combination breastfed and formula fed
Fomula fed

/ = N ﬁ 9 TE KUNENGA JOINT Sy
HAWKE'S BAY Rt CENTREFOR

cvie J EMERGENCY MANAGEMENT [ 3+ i Uth}gglleY DISASTER
- —" RESEARCH
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How is the 0-6 month old fed

Exclusively breastfed

Expressed (pumped) breastmilk
Combination breastfed and formula fed
x| Fomula fed

8- 'X\Mtﬁmﬂ TE KUNENGA JOINT —
HAWKE'S BAY [§ T o ) KIPURRIUROA CENTREFOR

vieeJ EMERGENCY MANAGEMENT &5 §@€' Aoy DISASTER
FENC L\ RESEARCH

Do you live in a rural area?

& v meme  JOINT
R > 0o NS CENTREFOR

ey UL = SP MASEY  DISASTER
& MUY RESEARCH
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Your 3 Day Emergency Kit:

1 unopened can formula
5 litres bottled water

For preparing formula

24-30 litres stored water
For adult drinking water and to sterilise
bottles and wash hands

Shelf stable food and snacks

suitable emergency food supplies such as tinned
fruit and vegetables, tinned fish and beans, plain
cereals and crackers

Nappies and Wipes

A HAWKE'S BAY
SvreeJ EMERGENCY MANAGEMENT B3

Rubbish Bags

Water Purification Tables
Dish soap & cleaning supplies

Hand Sanitiser

Disposable paper cups*
*pottles can be used if it is possible to boil water for
sterilising

JOINT
CENTREFOR
DISASTER
RESEARCH
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