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WHO Housing and Health Guidelines and led to our designation as
a WHO Collaborating Centre on Housing and Wellbeing. We are
increasingly explicitly weaving Maori frameworks, values and
processes with traditional Western science.

Introduction

Housing, land, infrastructure and people create a complex system. Housing is essential to
social, cultural and environmental determinants of population health and wellbeing
(Keall et al. 2010; Keall et al. 2012). In high-income countries such as Aotearoa New
Zealand (Aotearoa), people spend most of their time indoors (Baker et al. 2007).
Homes therefore potentially pose a health risk, but also provide opportunities to
improve occupants’ health and increase equity (Howden-Chapman 2021).

He Kainga Oranga/Housing and Health Research Programme was established in 2001
to investigate housing as a key determinant of health (Howden-Chapman and Carroll
2004). At that time, studies of the effects of housing on occupant health were unusual
and required us to explore a wide variety of approaches. We were particularly concerned
about growing inequalities in income, wealth and declining homeownership, particularly
for Maori and Pasifika. We focused on housing, more than other structural determinants
of health, because housing is a fundamental requirement for health and wellbeing. Every-
body needs somewhere warm, dry, safe and affordable to live and call a home, yet
Aotearoa has relatively low building and maintenance standards compared to other
OECD countries (Douwes and Howden-Chapman 2011).

The aim of this article is to highlight why and how we established He Kainga Oranga
and broadly describe the research evolution over the last 25 years. It is not our intention
here to summarise all our work but rather to highlight particular studies, their findings
and their impact on housing policy. Our programme has been designed to provide an
evidence base for improved housing and health policy that highlights the social and econ-
omic determinants of health and prioritises better outcomes for Maori and Pasifika. We
begin by explaining the major influences for establishing He Kainga Oranga before out-
lining our research goals. He Kainga Oranga grew from the experiences of the Asthma
Research Programme, which had already conducted several community studies to
improve housing. Crane and colleagues intervened to improve heating and ventilation
to control dust-mites (Crane et al. 1998). Public health, medical and Maori researchers
collaborated with Wairarapa marae, concerned about high rates of asthma, to develop
Asthma Prevention Plans, delivered at local marae (Beasley et al. 1993; D’Souza et al.
1994).

Te Ropa Rangahau Hauora a Eru Pomare research and other research had highlighted
ethnic inequalities, which signalled the importance of designing sampling strategies that
could addressed Te Tiriti o Waitangi and where possible incorporate equal explanatory
power for Maori and Pakeha. These reports showed that the limited availability of
quality, culturally appropriate housing, and discrimination in the rental housing
(Harris et al. 2012) were associated with household crowding and higher rates of respir-
atory and infectious diseases (Pomare et al. 1995; Blakely et al. 2005; Robson and Harris
2007; Te Ropu Rangahau Hauora a Eru Pomare 2007).
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Our parallel research in Pasifika communities followed in Dr Ian Prior’s footsteps and
his long-standing relationship with the Tokelau community (Huntsman and Hooper
1997; Howden-Chapman and Woodward 2001) which indicated that many of these
issues also affected the Pasifika community. Many multi-generational Pasifika families
live in conventional three-bedroom houses designed for nuclear families, partly for cul-
tural reasons and mutual support, but partly to lower each person’s rent burden (Pene
et al, 2009a and 2009b). Stats NZ has highlighted that both Pasifika and Maori extended
families continue to be more likely to be crowded.' While most occupants are aware of
the risks of household crowding and practise household behaviours to minimise these
risks (Tiatia et al. 2016), crowding remains an important risk factor for close-contact
infectious diseases, such as tuberculosis (Baker et al. 2011) meningococcal disease
(Baker et al. 2000), rheumatic fever (Jaine et al. 2011; Bennett et al. 2022) and
COVID-19 (Howden-Chapman et al, 2023). Furthermore, poor air and water quality
and lack of access to adequate plumbing and sanitation, particularly in rental housing,
are identified as household factors that contribute to the burden of infectious diseases
(Amore et al. 2021), which are borne unequally by Maori and Pasifika households
(Baker et al. 2012).

As a result of our partnership with the Tokelau community, which highlighted the
fundamental problem of lack of affordable extended-family housing for migrants in
Aotearoa compared to Tokelau (Howden-Chapman et al. 2000; Pene et al. 2009a), archi-
tect John Gray, Tokelau elders and researchers co-designed a multi-bedroom house for
extended Pasifika families, which was built by Housing NZ in Porirua East, Wellington
(Gray et al. 2008). Particular attention was paid to the multigenerational needs of the
family and the need for good ventilation and heating (Pene et al. 2009a). This was the
first occasion in which our research had a direct impact on the design and building of
public housing.

Another significant international influence on our research programme was the
momentum to link housing and health research through the UN Sustainable Development
Goals (SDGs). The SDGs reinforced our systematic approach to addressing housing and
the link to climate change (Howden-Chapman et al. 2017b; Grant et al. 2021). Urgent
action is needed to mitigate climate change and make cities more sustainable, by increasing
housing density and increasing active and public transport (Nilsson et al. 2018). Our sister
research programme at the NZ Centre for Sustainable Cities, established in 2008, links our
housing research to the pressing challenges of these wider urban systems, while supporting
healthy, inclusive communities with diverse populations (Stuart and Thompson-Fawcett
2010; Ryks et al. 2014; Urge—Vorsatz et al. 2014; Olin et al. 2022).

Research goals

He Kainga Oranga’s overarching research goal is to contribute to the policy evidence
needed to improve the quality and supply of sustainable housing, and hence health
and wellbeing (Davis and Howden-Chapman 1996). Nationally, we work closely with
iwi Maori and Maori Urban Authorities, community agencies, government departments
and the Crown entity Kainga Ora-Homes and Communities. Internationally, our
national and international contribution was recognised by our designation in 2021 as
a WHO Collaborating Centre on Housing and Wellbeing.”
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He Kainga Oranga began with the goal of analysing the evidence that poor quality
housing affects health, and what practical interventions can make a difference, particu-
larly for younger and older populations (Howden-Chapman et al. 1999), as well as
Maori, Pasifika and other extended or multigenerational families, who live, or want to
live together. Our multidisciplinary team works on the ‘borders of disciplinary imagin-
ation’ (Haigh et al. 2019), recognising that our view of the role of different types of evi-
dence and their practical adequacy are not necessarily shared by others. We are building
particularly on our decades long partnerships with the Tt Kokiri Marae Keriana Olsen
Trust and Ta Kotahi Maori Asthma Research Trust and Otago’s Memorandum of
Understanding with Ngati Toa Rangatira. Our ethos of ‘no survey without service’ is
to ensure that the communities who share their knowledge with us also benefit from
their engagement.

Increasingly, we are relying on Stats NZ’s Integrated Data Infrastructure (IDI) which,
within strict and appropriate ethical and privacy constraints, and active consideration of
Maori data sovereignty, allows us to analyse linked government administrative data on all
citizens/residents and households to increase understanding of the antecedents of health
and wellbeing, as well as the consequences. A key current goal is not only to utilise the
Western-based model of science, but also to recognise and prioritise more explicitly
Maori and Pasifika worldviews and research approaches in framing and answering
important questions about the health and wellbeing impacts of housing. Our current
efforts in relation to this goal are discussed toward the end of this paper, in the
‘Weaving together Western and Indigenous frameworks’ section.

Housing interventions for health and wellbeing
Temperature, respiratory and cardiovascular disease

Many homes in Aotearoa are cold in winter (Howden-Chapman et al. 2009; Howden-
Chapman et al. 2012). Excess winter mortality occurs when housing does not adequately
protect occupants from winter temperatures and infections (Davie et al. 2007; Telfar
Barnard et al. 2008; Mann et al. 2009; O’Sullivan et al. 2011; Viggers et al. 2013; O’Sulli-
van et al. 2015), because of the combined effects of low-quality housing, inadequate insu-
lation and fuel poverty linked to low incomes (Boardman 2010). Energy costs have risen
about 40% faster than other household costs over the past 20 years® and usually only
limited areas of homes are heated; children’s bedrooms, which are often south-facing,
are frequently unheated (Shorter et al. 2022). Inadequately heated houses are more
likely to be damp and this can lead to the growth of mould (Oreszczyn et al. 2006)
which, independently of temperature, can cause respiratory difficulties (Institute of
Medicine of the National Academies 2004). A case control study of children living in
cold, damp houses found that these children were more likely to be hospitalised for
acute respiratory conditions (Ingham et al. 2019) and that once a child was admitted
to hospital, they were more likely to be readmitted (Oliver et al. 2018).

These descriptive studies indicate that low indoor temperatures can cause illness and
death, particularly among vulnerable young and older people, but focus less on preven-
tive public health interventions and action to improve housing policy or building stan-
dards. After the 1970s oil shocks, the International Energy Agency focused on the
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demonstrable co-benefits of improving thermal efficiency in existing housing (Ryan and
Campbell 2012) and referenced the underlying evidence produced by He Kainga Oranga.
The Housing, Insulation and Health Study was a household intervention, evaluated by a
randomised control trial (RCT) of retrofitted insulation in 1,350 households, with 4,407
occupants, of whom two-thirds at baseline reported damp and three-quarters reported
mould (Howden-Chapman et al. 2005). We deliberately enrolled 200 households in
each of seven areas with significant Maori populations and organisations: South Auck-
land, Taranaki, Bay of Plenty, Nuhaka/Mahia, Porirua, Christchurch and Hokitika;
half these households were Maori (49%) and a fifth were Pacific (22%) compared to
15% and 6% respectively in the total population (Howden-Chapman et al. 2005). The
intervention resulted in a significant increase in indoor temperatures and decrease in
humidity in the insulated houses, as well as savings in energy consumption relative to
control houses. These indoor environment changes were sufficient to significantly
improve the occupants’ self-reported health, wheezing, visits to doctors, days off work
and children’s days off school (Howden-Chapman et al. 2007). Although a reduction
in hospitalisations was not statistically significant, a cost-benefit analysis found
benefits outweighed costs by a ratio of 1.8-1 (Chapman et al. 2009). In many quantitative
studies, sample sizes are not sufficient to produce statistically significant conclusions for
Maori subpopulations, but we followed the recommendations of Maori colleagues to
ensure the sample would provide parity of explanatory power to enable identification
of any differential Maori / non-Maori effect of the intervention (Reid et al. 2017).

As the average indoor temperature in the houses in the Housing, Insulation and Health
Study did not reach the WHO recommended 18°C (64°F) we followed this trial with the
Housing, Heating and Health Study, which involved replacing unsafe, portable unflued
gas heaters (UFGHs) in the homes of 409 children with asthma (Gray et al. 2008).
Because UFGHs release nitrogen dioxide (NO,) and other combustion by-products
such as formaldehyde, they were replaced at no cost to the homeowner with their
choice of a more efficient and effective heater: a flued gas heater; a heat pump; or a
wood-pellet burner (Boulic et al. 2008; Howden-Chapman et al. 2008). Homes in the
intervention group subsequently had significantly lower levels of NO, in both living
areas and children’s bedrooms (Gillespie-Bennett et al. 2008). Measurements of daily
lung function and hourly indoor temperature showed that higher indoor temperatures
had a small, but significant positive association with short-term variations in the lung
function of children with asthma, who suffered greater upper and lower respiratory
symptoms and used reliever medication more frequently (Gillespie-Bennett et al. 2011;
Pierse et al. 2013). Independently-measured school absences were reduced by 21%
(Free et al. 2010). Despite these 2008 findings being disseminated widely, UFGHs con-
tinue to be legal and widely available. They are more likely to be used by low-income
tenants because they are portable and the fuel, though more expensive, can be pre-
purchased.

In 2009, the Government rolled out the Warm-up NZ Programme nationally. The
basis for investment in this combined insulation and heating scheme was the demon-
strable health benefits (Howden-Chapman et al. 2007; Gray et al. 2008) and the estimates
of cost-effectiveness in terms of morbidity and mortality prevented, compared with the
costs of remediation (Chapman et al. 2017). This Programme has now been evaluated
three times, first in a quasi-experimental cohort study using an administrative sample
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of about 900,000 people that looked at the risk of mortality for older members of the
cohort, who had prior cardiovascular or respiratory hospitalisations, compared to a
matched control group. The study found a significant protective effect from the ret-
rofitted insulation for those with existing circulatory conditions, accompanied by a fall
in energy use; but no significant changes were found for the addition of a heating inter-
vention (Preval et al. 2017). A second quasi-experimental evaluation used a retrospective
cohort design and compared changes in hospital admissions for intervention and control
groups from 2009 to 2014 (Fyfe et al. 2020). Hospital admission rates were significantly
lower in the intervention population. Post-intervention, lower hospital admission rates
were found for asthma, cardiovascular disease, and ischaemic heart disease among
Pasifika Peoples and for people over 65 years. There was also a four percent reduction
in pharmaceuticals for treating respiratory exacerbations in the intervention group,
but no change in medication to prevent asthma (Fyfe et al. 2022). The third most
recent two-year study of the health and energy effects of the installation of heat-
pumps found significant increases in indoor temperatures, well-being and reductions
in electricity bills with a wellbeing Benefit Cost ratios of 7.49. *

Another approach to warming the indoor environment follows studies in the UK
(Osman et al. 2008; Osman et al. 2010) and Aotearoa (Viggers et al. 2013) which have
explored using heating vouchers to reduce fuel poverty in vulnerable households. A
recent UK House of Commons report has highlighted definitional issues of fuel
poverty-as yet unresolved in Aotearoa—which make monitoring policy effectiveness pro-
blematic (Hinson and Bolton 2022). In 2019, the NZ Government introduced a Winter
Energy Payment for people over 65 years and welfare beneficiaries (New Zealand Min-
istry of Social Development 2022). To evaluate the effectiveness of this policy, people
over 55 years with doctor-diagnosed chronic obstructive pulmonary disease were
recruited into the RCT Warm Homes for Elder New Zealanders Study, where their
houses were insulated and they received an electricity voucher. The primary outcome
was exacerbations requiring treatment with antibiotics, and/or corticosteroids (Viggers
et al. 2013). The initial results showed no significant health gain among the intervention
group, although secondary analyses suggested a lower mortality rate among participants
assigned to the initial intervention group, suggesting that behavioural modification,
through timing of messaging, may be important to the intervention group (Viggers
et al, submitted).

Cold houses increase damp and mould, which was recently highlighted by the tragic
death in the UK social housing of a two-year-old child from mould,” and also accounts
for a substantial proportion of the burden of respiratory disease in NZ (Riggs et al. 2021).
Two of our intervention studies have focused on the vulnerability of children exposed to
cold bedrooms. The MOULD study was an incident case-control study involving 150
children, aged between one and seven years, with new-onset wheeze, each of whom
was matched to two control children with no history of wheezing. Children were skin
prick tested with common allergens to establish atopy. The intervention was thermostatic
heaters installed in the children’s bedrooms. Repeated measures of temperature and rela-
tive humidity were taken (Shorter et al. 2022); the presence and type of airborne microbes
were collected on novel electrostatic dust cloths and analysed by qPCR. Neither tempera-
ture, relative humidity, nor microbes were associated with new-onset wheezing (Karvo-
nen et al. 2019). Each child’s home was assessed for moisture damage, condensation, and
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mould growth by researchers, independent building assessors and parents. There was a
strong, positive, dose-dependent association between observations of visible mould and
new-onset wheezing in children. This association between mould and new-onset wheeze
was not modified by the children’s atopic status, suggesting a non-allergic association
(Shorter et al. 2018). A linked study, NEST, being submitted, is a primary prevention
study focused on babies, which aims to protect newborn infants being hospitalised for
respiratory symptoms by heating the infants’ rooms and providing a variety of sleep-
sacks made of different materials to explore the possible effects of these materials on
the development of allergy and respiratory disease.

Indoor air quality, ventilation and infectious diseases

Children, people with chronic illnesses or disabilities and older people are more vulnerable
to the indoor housing environment as they spend more time at home and make more
demands on the home (Baker et al. 2007; Preval et al. 2017). WHO guidelines (World
Health Organization 2009a and 2009b) considered natural ventilation as one of the most
effective ways to reduce spread of infection and maintain health and wellbeing, although
this relies on good quality outdoor air; some of our work has illustrated the association
between indoor and outdoor NO, levels in urban areas (Shaw et al. 2020). Indoors, infec-
tious airborne viral particles can accumulate, putting everyone in the room at risk of infec-
tion, unless indoor air is continuously replaced with outdoor air (Escombe et al. 2007).

As Baker and colleagues have shown, lack of ventilation in homes contributes to the
transmission of pulmonary tuberculosis (Baker et al. 2008), which is usually an airborne
disease spread through infectious aerosols generated by infected people (Riley et al.
1995). Good ventilation is not only beneficial in preventing infectious disease trans-
mission but can reduce indoor moisture and concentrations of toxic indoor air pollu-
tants. According to the US Environmental Protection Agency, indoor air pollutant
levels are typically two to five times higher than outdoor levels, and in some cases can
exceed outdoor levels of the same pollutants a hundred-fold (United States Environ-
mental Protection Agency 2022).

Mandatory lockdowns to prevent the spread of COVID-19 have highlighted the
importance of appropriate building, heating and ventilation standards to prevent the
spread of close-contact infectious disease, while accommodating viable day-to-day
living and working arrangements. COVID-19 amplified existing inequalities linked to
housing in low-, middle- and high-income countries (Shorter et al. 2022). The recog-
nition of the importance of these factors was further amplified when it became evident
that the COVID-19 virus was spread by airborne transmission (Morawska and Milton
2020), and socialising outside was safer than inside.

People who had been confined by lockdowns and were able to afford to move
between houses, favoured suburbs with more space, both inside, which facilitated
working from home, and outside. In many countries, the COVID-19 recovery
stimuli created varying economic impacts. Along with a housing boom benefiting
those with discretionary income, millions of people, particularly in the informal
economy, lost income or jobs, and are behind in rents or mortgage payments, and
are more at risk of eviction or foreclosure (Joint Center for Housing Studies of
Harvard University 2021). Consequently, the NZ government along with many
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other countries introduced eviction moratoriums. He Kainga Oranga researchers
working with researchers from Waikato-Tainui College for Research and Develop-
ment, and Ta Kotahi Maori Asthma Trust, secured a Marsden-funded research
grant, Representation, Discourse and Reality: Eviction and its consequences in 2017.
Through this we have conducted in-depth interviews on the profound effect of evic-
tion on families before and during the COVID pandemic (Chisholm et al. 2021a)
and noted an imbalance of power between landlords and tenants in the Tenancy Tri-
bunal (Toy-Cronin and Bierre 2022).

Injuries and disabilities

In the WHO Housing and Health Guidelines Development Group (Howden-Chapman
et al. 2017), household risks for injuries are highlighted as one of the key factors for pro-
tecting public health, particularly for people with disabilities (World Health Organization
2018). Keall and colleagues showed that high rates of home injury correspond to the high
prevalence of housing hazards, indicating that addressing safety is a likely pathway to
reducing injury rates (Keall et al. 2013). The Home Injury Prevention Intervention
(HIPI) RCT, conducted with WISE Better Homes in Taranaki, studied rates of fall inju-
ries for occupants in 840 homes (Keall et al. 2015). Half of these homes were randomised
to receive modifications, such as handrails on outside steps and internal stairs and grab
rails for bathrooms; control homes received the same modifications at the end of the trial.
There was a 26% reduction in the rate of injuries caused by falls in the treatment group
compared to the controls, and injuries specific to the home-modification intervention
were cut by 39%. An economic analysis of this intervention found that the costs of
home fall injuries fell by 33%, indicating that more expensive/severe injuries were
likely to have been prevented to a greater extent than more minor injuries. The social
benefits of injuries prevented were estimated to be at least six times the costs of the inter-
vention. This benefit-cost ratio could be at least doubled for older people and increased
by 60% for those with a prior history of fall injuries (irrespective of age).

As the HIPI study did not have adequate explanatory power to estimate the safety
benefit for Maori, Cunningham and colleagues carried out a trial of 150 homes with
Maori occupants, supplemented by a further 100 Maori homes funded by the He
Kainga Oranga research programme. Combining both studies there was a 31% reduction
in the rate of fall injuries in the modified homes compared with households in the control
group (Keall et al. 2021). Because Maori households are on average larger than non-
Maori households, the intervention cost of each fall injury prevented was only around
two-thirds of that for the previous HIPI intervention, indicating even greater cost-effec-
tiveness and potential to reduce injury for Maori. This study demonstrated the benefits of
conducting a separate study with Maori participants as opposed to a single larger study
consisting of Maori and non-Maori: the focus could clearly be on the results for Maori,
with potentially much greater policy traction, rather than for Maori as a comparison
group. Even though a given study involving both Maori and non-Maori can achieve
equal explanatory power for each group (Reid et al. 2017), a statistically significant esti-
mate of the difference in benefits between the groups normally demands far larger sample
sizes (assuming that such a difference does exist).
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Housing standards and their enforcement

Housing standards vary from country to country, because of different climates, geogra-
phy, housing stock and culture. They can be formal like a Building Code, which is part of
the country’s legislative framework, or informal as with the regular home inspections by
the women’s committees in Tokelau. Housing and health policies can also be centralised
or collaborative. The overall effectiveness of formal guidelines to improve health and
wellbeing, building codes and regulations, remains unclear and is an important research
area (Werna et al. 2020). Regulations in Aotearoa are in some cases contentious
(Howden-Chapman et al. 2011); state involvement to create and enforce housing stan-
dards can theoretically raise the cost of providing housing for lower income households,
but also increase health and wellbeing, prevent hospitalisations and promote equity. The
enforcement of legislation, particularly in rental housing, often lacks adequate scrutiny
from planning and building control agencies, particularly for low-income households
with significant socio-economic deprivation (Bierre et al. 2015; Sharpe et al. 2018;
Chisholm et al. 2020a).

By contrast with Aotearoa, in England and Wales, the Health and Safety Rating
System (HHSRS) became legally applicable to all dwellings and enforceable in 2006
(Housing Health and Safety Rating System (England) 2006, and Housing Health and
Safety System (Wales) 2006, applying Part 1 Housing Act 2004. HMSO, UK). The
HHSRS was later incorporated into the Decent Homes Standard, an administrative
standard applied to all public sector dwellings and a target for all private rented dwell-
ings (Homes (Fitness for Human Habitation) Act 2018 et al., Department for Commu-
nities and Local Government 2006; Howden-Chapman et al. 2017a). This Standard
highlighted that unhealthy dwellings not only have a negative impact on physical,
mental and social wellbeing, but also interfere with occupiers’ feeling of being ‘at
home’. Progress in achieving these standards is regularly reported in the House of
Commons and the media (Ministry of Housing 2018).

He Kainga Oranga adapted the HHSRS framework to Aotearoa rental housing as a
voluntary Rental Housing Warrant of Fitness (RWoF) proposal. This RWoF was based
on the evidence of removing health hazards identified in the RCTs outlined above (Gil-
lespie-Bennett et al. 2013; Bennett et al. 2016; Telfar-Barnard et al. 2017, 2019; Chisholm
et al. 2019a; Pierse et al. 2020; Werna et al. 2020). While it generated considerable policy
and public interest, it was eclipsed by the NZ Healthy Homes Guarantee Act (New
Zealand Government 2017), which established the Healthy Homes Standards for
rental housing. With a few exceptions (e.g. injury hazards), it had similar scope to the
RWoF. The Ministry of Business, Innovation and Employment is responsible for initiat-
ing enforcement.

A collaborative partnership between local communities, academics, medical staff, the
Ministry of Health and the private sector has developed a broad-based intervention
informed by the WHO Healthy Housing Guidelines (World Health Organization
2018) called the Healthy Homes Initiative (HHI) (Chisholm et al. 2019b; International
Science Council and British Broadcasting Documentary 2022). The HHI is a targeted
programme to remediate the homes of low-income families who have had a child hospi-
talised for respiratory or infectious diseases, to prevent the readmission of children into
hospital (Pierse et al. 2020). Over three-quarters of the participating children are from
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Maori and Pasifika homes. An independent, interim outcomes evaluation carried out by
Pierse and colleagues utilising administrative IDI data found that the HHI programme
had received 15,330 eligible referrals and delivered over 40,000 interventions to low-
income households. This resulted in 1533 fewer hospitalisations, 9443 fewer general
practice visits and 8784 fewer filled prescriptions in the first year after the programme’s
intervention. The consequent savings to the health care system are estimated at approxi-
mately NZ$10.4 million annually, with the break-even investment period expected to be
less than two years. This is a conservative estimate, as the initial analysis was based only
on health outcomes from the first year after intervention and only for the referred child
account (Pierse et al. 2019a). The latest report takes benefits for all household members
into account over three years and shows a broad range of benefits: hospitalisations per
person were reduced by 19.8% and school attendances and employment increased
(Pierse et al. 2019b, 2022).

Inequalities and cumulative disadvantages

Housing has not only been a core activity area for public health but is a central com-
ponent in tackling poverty (Shaw 2004). There is growing international evidence that dis-
parities in housing are patterned along with other social, demographic, economic and
environmental factors and contribute to the cumulative burden of persistent poor
health outcomes in affected groups (Howden-Chapman et al, 2023). Figure 1 shows
the socio-economic and demographic factors that shape housing, as well as the pathways
and interventions that can be made to improve health and wellbeing.

Owning a home is the largest asset for most households and tenure patterns graphi-
cally highlight which groups have an asset base to buffer them in hard times. Maori,
Pasifika, disabled and low-income people, who have lower rates of homeownership,
are more likely to be exposed to poorer rental housing conditions and consequently
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have higher levels of avoidable housing-related hospitalisations (Howden-Chapman et al.
2021). Housing costs are relatively high internationally and until recently have consumed
an increasing proportion of disposable household income. The quality of the urban
neighbourhood contributes to this pattern of advantage and disadvantage. Housing
affordability is partly determined by the occupants’ costs of transport, which are in
turn affected by housing location and the accessibility of public transport (Center for
Transit-Oriented Development and Center for Neighborhood Technology 2006).

Stability and mobility

Insecure housing is historically patterned in many countries by ethnic and income
inequality, which adds to cumulative disadvantage. The experience of land loss is an
element common to many colonised Indigenous people. Ongoing alienation of Indigen-
ous people’s communal land has severely restricted the location, quality and suitability of
housing that is available to them, for example, socially-based tenure options or multi-
generational housing typologies like papakainga. Moreover, land alienation reduces
the intergenerational asset base and cultural connections to the homeland (Kunitz
2007; Thom and Grimes 2022), inhibiting Maori access to multiple spaces of belonging.
The notion of home for Maori ‘incorporates multiple scales and spaces’ (Olin et al. 2022,
p- 7), which recognise the importance of maintaining connection with the ‘ancestral
whenua’ (Berghan 2021, p. 6), In addition, new migrants, facing discrimination in the
rental housing market, are often ‘trapped’ in inadequate housing leading to anxiety
and reduced wellbeing (Teariki 2017).

There has been little research into the health effects of residential mobility and
instability (Kearns and Parkes 2003), particularly for children and adolescents. It
reduces the predictability of the environment and disrupts social networks, which can
affect wellbeing. We know that moving house is a stressful experience and for tenants
is less likely to be voluntary. In Aotearoa, a retrospective cohort study of children
born in 2004, using data from the IDI, recorded children’s contact with government ser-
vices to study both the socio-emotional behavioural (SEB) and health effects of moving
residence. Of 313,164 children who had completed a before-school check showing SEB
difficulties at four years of age, over two-thirds (69%) had moved house since they
were born and 12% had moved more than four times. There was a linear association
between residential mobility and increased SEB difficulties; and children exposed to
greater residential mobility were eight percent more likely to obtain SEB difficulties
scores, which are clinically problematic, than children exposed to fewer moves
(Nathan et al. 2019). Using the same cohort, potentially avoidable hospitalisations
were determined from hospital discharge data. Half the children had moved by two
years of age; again there was a linear association between higher residential mobility
and the increased likelihood of avoidable hospitalisation (Nathan et al. 2022).

Rental housing, housing providers and wellbeing

There has been comparatively little research into the important ways in which housing
services, beyond those directly provided by the dwelling, can underpin positive health
and wellbeing (Clapham et al. 2018). The housing maintenance behaviour of landlords
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in response to incentives, taxation and regulatory policies is a key factor (Chisholm et al.
2019). Research on HHIs has shown that improving housing quality gives people an
increased sense of place, belonging and greater sense of wellbeing (McKay and Eggleton
2022).

Tenants have poorer health on most health and wellbeing measures. Two recent
studies, both qualitative and quantitative, have focused on tenant wellbeing while explor-
ing the additional impact of broader organisational processes and factors. A Scottish
study, Housing Through Social Enterprise study, found that housing improvements and
the quality of the housing services improved tenant wellbeing while providing them
with a sense of home, and a recuperative space to retreat from daily life (Garnham
et al. 2022). The study raises important questions about the limits to which either
social or private housing providers can meet the needs of vulnerable tenants. It suggests
that approaches to housing for low-income tenants need to go beyond providing a basic
dwelling, to successfully intervene in the cycle of poverty, poor housing and poor health.

Tenant wellbeing is also the main focus of our current MBIE-funded programme,
Public housing and urban regeneration: maximising wellbeing (PHUR), an ongoing,
multi-centre, multi-disciplinary, five-year research programme that takes a commu-
nity-based participatory systems approach (Israel et al. 1998) and focuses on the
broader co-benefits of improving public housing in urban areas (Chapman et al.
2017). This programme evaluates the current major investments in public and affordable
housing as part of urban regeneration, framed by a social, cultural, health and environ-
mental wellbeing model aligned to the current government’s wellbeing budget model
(Rangiwhetu et al. 2020). The research team is working in collaboration with seven
public and community housing providers: Tamaki Regeneration Company; Kainga
Ora-Homes and Communities, Porirua City Council and Ngati Toa Rangatira; Welling-
ton City Housing; the Wainuiomata Marae Trust; Otautahi Community Housing Trust,
Dwell Housing Trust; and Salvation Army Social Housing. Some of the context for this
project is provided by our previous University of Otago-funded research on how ideas
about tenure mix are informing urban regeneration (Chisholm et al. 2021a, 2021b)
and how contrary to conventional views, the concentration of public housing in a com-
munity supports tenant wellbeing (Chisholm et al. 2022).

A survey of the factors affecting the health and wellbeing of tenants is being analysed
and these data will be supplemented by interviews with board and executive members
and measures of tenant outcomes from the IDI. Overall, the research team is focused
on: the landlords’ governance and financial arrangements; management reporting, par-
ticularly in relation to matauranga Maori and the politically binding Te Tiriti o Waitangi;
the design, quality, and scale of housing; the quality of the indoor environment; the com-
munity formation in relation to the surrounding neighbourhood and the influence of
local urban design; energy and transport access; and the carbon emissions associated
with the operational energy used in the housing and the tenants’ transport (Chapman
and Howden-Chapman 2021). Other outcomes are the landlords’ approach to sustaining
tenancy, the quality of urban regeneration efforts and outcomes, and the overall impacts
on tenants’ and community wellbeing.

One of the overarching objectives of the programme is to make Te Ao Maori central to
the research, given that Maori make up over a third of public housing tenants (Chisholm
etal. 2022). All projects are reviewed and given feedback by Maori researchers within our
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team, particularly in terms of how they give effect to Vision Matauranga and kaupapa
Maori research methods. Three papers viewing wellbeing from different cultural perspec-
tives are currently being finalised; including one which outlines a Whakawhanaunga-
tanga Maori Wellbeing Model (Penny et al, in preparation) and one which outlines a
Pasifika Wellbeing Framework (Teariki et al, in preparation). Another paper Maori Per-
spectives on Sustainability (Logan-Riley et al., in preparation) will contribute to the
growing literature on this topic.

One of the critical measures of sustainability in relation to the built environment is
reducing the amount of carbon embodied in new multi-level apartments, for example
by substituting engineered timber for concrete slabs, as well as remediating existing
public and other housing (Urge-Vorsatz and Chapman 2021), and the ongoing emissions
from household energy use (Grant et al. 2021) including from transport. Emissions can
be reduced not only through higher energy efficiency standards, but also by locating
housing closer to public transport interchanges and routes, which reduces emissions
of local and global pollutants, particularly greenhouse gases, and provides multiple
health co-benefits (World Health Organization 2011; Urge-Vorsatz et al. 2014). The
increasing rapidity of climate change makes it clear that tenants and other occupants
need to be protected from extreme temperatures—more intense, prolonged heatwaves,
as well as increasing periods of intense, cold weather. In our PHUR research programme,
we are collecting household data in both summer and winter, along with electricity con-
sumption, to better understand the relation between indoor temperatures and wellbeing.

Towards a more integrated approach

Improving the quality of housing and housing services so that people can have equitable
access to affordable, warm, dry, safe houses, is at the forefront of public health research,
policies and practice. Not only can improving housing lower the evident burden of
disease (BoD), but there is growing evidence that it can increase the wellbeing of occu-
pants and the communities in which they live (Rolfe et al. 2020; Rolfe and Garnham 2020;
Davillas et al. 2022), as well as contributing to environmental sustainability (Chapman
and Howden-Chapman 2021).

Following on from earlier work on the environmental BoD associated with inadequate
housing in Europe (Braubach et al. 2011), we conducted an Aotearoa BoD study which
analysed the considerable costs of poor housing arising from crowding, cold, damp or
mould, and injury hazards linked to falls (Riggs et al. 2021). Hospitalisation data, no-
fault accident insurance claims and mortality data were used to estimate the annual
BoD from the most severe cases, as well as the resulting costs to the public sector.
Using measures of the value of a statistical life, the estimated indirect cost of deaths
and direct public sector costs attributable to these housing conditions was approximately
NZ$141 million annually. A total of 229 deaths annually could also be attributable to
adverse housing conditions. The costs to society from these deaths were around NZ$1
billion per year.

The BoD approach is an effort to evaluate many aspects of housing in terms of a con-
sistent economic assessment of the health costs of the current housing system and
implicitly the health benefits where better housing is provided, using the dollar value
of costs and benefits to compare various policy investments (Keall et al. 2011). More
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recently, another way to view the impacts of housing is as an asset and researchers have
considered returns on investments from various interventions (Davison et al. 2020).
Being explicit about the assumptions that drive public health benefits entails considering
the effect of assumptions on outcomes (Chapman et al. 2017). To date, this thinking
tends to be underpinned by a narrow idea of trade-ofts — dollars invested in one area
are not available to be invested elsewhere - rather than thinking in terms of complemen-
tary positive outcomes in health and wellbeing. Improving people’s living conditions, for
example, by installing efficient heaters can not only reduce hospitalisation costs, but also
improve comfort and higher quality life-years.

The government wellbeing policies and housing policies are prefaced on co-benefits,
which align with outcomes elsewhere in the urban system and beyond. For example, in
addition to directly saving health costs from better quality housing, better located
housing in well, connected, walkable and activity-friendly neighbourhoods can also
lead to more physical activity and thereby generate health benefits including less
obesity (Sallis et al. 2016).

Weaving together western and indigenous approaches

In response to Maori preference for hapori to be able to build on communally-owned
land, there is increasing state funding for papakainga housing within the Maori
housing framework MATHIL.® MAIHI is a place-based approach and looks to develop
partnerships with local Maori organisations who know their communities best, and
can apply a kaupapa Maori lens to deliver solutions that are relevant to the various
benefits of investing in marae-based housing and home-ownership and co-delivered
by Maori. The MAIHI programme, though not without sectoral complications, recog-
nises the growing desire for Maori to co-determine the rules of engagement with the gov-
ernment (Walker and Barcham 2010), underscored by Te Matapihi, the Maori peak
housing organisation” and Waitangi Tribunal reports.

Our approach to investigating health and wellbeing in relation to housing and neigh-
bourhoods has primarily focused on research methods and guidelines that prioritise
structural interventions that protect occupants from temperature extremes and injuries,
as well as social and cultural practices around household crowding, a prime driver of
infectious, close-contact diseases. For example, we know that people who feel secure in
their identity, including their cultural identity and history of place, are more likely to
report a more complete sense of wellbeing.

We prioritise collaborating with Maori and Pasifika communities and practise our
values of ‘no survey without service’ to ensure that individuals, whanau (families) and
communities who share their knowledge with us also benefit from their engagement.
Depending on the questions we and our community partners are asking, we seek
equal explanatory power between Maori and non-Maori participants, or when appropri-
ate seek only Maori or Pasifika participants to enable group-to-group comparisons.

One of the positive challenges and opportunities in public health research in Aotearoa
is identifying the limitations to Western approaches and continuing to learn from Indi-
genous approaches. We increasingly incorporate Te Ao Maori and Pasifika perspectives
and concepts, which fundamentally look at health and wellbeing through a more holistic
lens and include positive and negative impacts on mental, spiritual and cultural wellbeing
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and resilience (Macfarlane and Macfarlane 2019; Logan-Riley 2022). We are committed
to undertaking research in partnership with Maori communities and Pasifika organis-
ations, developing whanaungatanga (relationships) and prioritising kanohi ki te
kanohi (face-to-face) and wananga (learning) opportunities. Whenever we are invited,
we strongly support Maori-led research and exchange knowledge and research
findings with our partners and participants through inclusive hui (meetings) and other
mediums (such as joint publications or short films accessible via YouTube).?

Our commitment to Te Tiriti o Waitangi and giving effect to Vision Matauranga is
evidenced by our focus on methodologies and interventions which support the
kaupapa of our Maori partners, as well as the advancement of Maori iwi, hapt and
whanau. In Wainuiomata, the urban Maori Trust is partnering with Kainga Ora to
build papakainga housing with solar PV panels which, once linked to the marae, have
the potential to form a smart grid providing opportunities for on-site energy sharing
leading to reduced energy costs to residents as well as greater energy resilience to the
community. He Kainga Ora and potentially Te Puni Kokiri are government partners
in He Tipu Manahau, innovative research which highlights to government agencies
the strengths of Maori community processes, resources and structures, such as commun-
ally-owned land, the marae and the Wainuiomata Trust’s support of social and cultural
practices, which non-Maori communities can also learn from (Stuart and Thompson-
Fawcett 2010).

We are also engaged with the Waitangi Tribunal’s Kaupapa Inquiry on Housing Policy
and Services, through the facilitation of Te Matapihi. Our evidence provided to the Tri-
bunal focused on homelessness and was heard at Te Puea Memorial Marae in August
2021. Our evidence drew on our work from the MBIE-funded research programme
Ending Homelessness in New Zealand: Housing First (Ombler et al. 2017; Lawson-Te
Aho et al. 2019; Pierse et al. 2019; Fraser et al. 2021; Fraser et al. 2022), and our work
on severe housing deprivation (Amore et al. 2021) and housing lacking basic amenities
(Viggers et al. 2021). Further contributions to this Inquiry is revolving around the Tri-
bunal’s categories of whenua Maori, social/public housing, health and housing, and
the housing market. Because our research is increasingly guided by matauranga Maori,
and because we have an explicit aim of reducing inequities and enabling Maori advance-
ment, our contribution adds a supportive voice to the testimony of Maori whanau and
Maori organisations and demonstrates how obligations under the Te Tiriti o Waitangi
can be fulfilled to the benefit of all involved.

As our research develops, we will continue learning and interweaving Western and
Indigenous approaches to maximise co-benefits. We recognise that from an Indigenous
perspective, ‘home’ is ‘a place of belonging, safety, connection and acceptance [....] to
people and communities ... [not simply to] a physical location or dwelling’, a place of
connection with tipuna (ancestors) and ‘spiritual safety’ (Boulton et al. 2022, p. 4). We
are more explicitly beginning to explore the wellbeing benefits associated with alternative
housing approaches that shift away from the stand-alone house and colonial ideals to
more inclusive, collectively-oriented housing models that may better support the creation
of ‘home’ in this wider sense. Some of these alternatives include co-housing, papakainga,
and other shared, multi-generational or socially-based tenure options. Shifting to
embrace urban development derived from diverse cultural values to meet a range of
housing and tenure needs is complex and contested. For Maori and Pasifika this shift
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needs to happen in a self-determined way that leads to more inclusive and equitable
environments through both statutes and practices related to urban planning and
housing. Some culturally responsive frameworks, processes and urban intensification
standards exist (such as the Te Aranga Maori Design Principles in Auckland/Tamaki
Makaurau’ or The Ministry for the Environment/Manatd moé te Taiao (MfE)’s
recently-created medium density design guide that incorporates Te Ao Maori)."" Yet
more Indigenous-led research and innovation is needed to realise culturally responsive
built environments; and more equitable policies and processes are needed to support
the creation of high-quality home spaces in accessible, supportive neighbourhood
environments (Olin et al. 2022).This however, is dependent on establishing more
effective pathways for Maori and Pasifika peoples to enter and progress through the
often long and highly westernised research career labyrinth that currently predominates
in Aotearoa.

Conclusion

Ways to improve the quality of housing and highlight housing equity in relation to Maori
and Pasifika are increasingly moving to address the cultural suitability of housing and
neighbourhoods, led by these communities and their understandings of wellbeing and
‘home’. The concentration of Western approaches is increasingly being challenged by Indi-
genous approaches, participation and sharing of decision making. In times of rapid climate
change there is increased openness to embracing and learning from Indigenous knowledge.
Growing manifestations of climate change are increasing the numbers of people facing
extreme temperatures, with related health and physical risks of flooding, fires and landslips.
In many cases, housing is inadequate to protect occupants and maintain good health and
wellbeing in the long term. Raising the building standards of new and existing houses,
while heeding the adaptations of Indigenous approaches, is essential for public health and
done well, can also be an important part of climate mitigation and adaptation. He Kainga
Oranga’s research has contributed to greater recognition of the broad cultural, health,
social, environmental and economic co-benefits of improving housing design and placement.
The size of these challenges to the public’s physical and mental wellbeing requires
action at many levels with recognition of the potential for significant co-benefits
(Baker et al. 2020). At the global level, the SDGs and the 2018 WHO Housing and
Health Guidelines (World Health Organization 2018) provide a robust evidence base
for coordinated international action, to which we are contributing as a WHO Coordinat-
ing Centre on Housing and Wellbeing. National-level organisations, central and city gov-
ernments, iwi, hapu, Maori urban authorities and local communities will need to enact
and support policies that provide incentives for building of quality, affordable, culturally-
appropriate homes in the right places, in a timely way for households of all ethnicities.
Interweaving Western and Indigenous approaches not only better reflects the make-up
of New Zealand society in the twenty-first Century and the intention of Te Tiriti o Wait-
angi, it can lead to co-benefits that draw on the strengths of each approach and provide a
more complete picture of the relationship between housing and urban environments,
health and wellbeing. He Kainga Oranga has contributed to this important work, but
clearly more research with complementary knowledge exchange remains to be done.
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Notes

1. https://www.stats.govt.nz/assets/Uploads/Reports/Living-in-a-crowded-house-exploring-
the-ethnicity-and-well-being-of-people-in-crowded-households/living-in-a-crowded-
house-exploring-the-ethnicity-and-well-being-of-people-in-crowded-households.pdf
https://www.healthyhousing.org.nz/about/who-collaborating-centre

Stats NZ Consumer price index: March 2022 quarter | Stats NZ HV calculations
https://motu-www.motu.org.nz/wpapers/22_14.pdf
https://www.bbc.co.uk/news/uk-england-manchester-63635721
https://www.hud.govt.nz/our-focus/our-maihi-approach/

Te Matapihi gives voice to the Maori housing sector, assisting individuals, whanau, hapa
and iwi with housing policy, growth, resources and information.

8. The Housing Insulation and Health Study. https://www.youtube.com/watch?v
=wbObl3tnleA&t = 45s. The Housing, Heating and Health Study, https://www.youtube.
com/watch?v=U8EcY83W63U, https://www.healthyhousing.org.nz/news-events/science-
healthier-home

9. https://www.aucklanddesignmanual.co.nz/design-subjects/maori-design/te_aranga_
principles

10. https://environment.govt.nz/publications/national-medium-density-design-guide/
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