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Abstract

International evidence suggests that homelessness and housing insecurity are
associated with increased mortality, and for people that were formerly homeless, moving
into secure housing is associated with decreased mortality. This paper explores the
mortality among a cohort of formerly homeless people in Aotearoa New Zealand, who are
now in Housing First, a programme designed to support housing security by providing
wraparound support as well as stable housing. The Integrated Data Infrastructure was
used, which links our de-identified cohort data with administrative data from various
Aotearoa New Zealand government departments. Of the 390 in the Housing First cohort,
33 had passed away during the follow-up period, the majority of whom were men (63 per
cent). The cohort that had experienced homelessness had an average age of death that
was 18 years younger than that of a comparative sample from the Aotearoa general
population. Notably, our findings also indicate that women utilising the Housing First
programme tend to experience longer life expectancy compared to men. Our study
underscores the need for continued support among people who have experienced
homelessness due to their increased risk of mortality even after obtaining housing,
highlighting the significance of early intervention and prevention.

Keywords: Homelessness; housing first; mortality; survival analysis; evaluation.

Copyright: © 2025, Author(s). This is an open access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.



p. 21. A Survival Analysis of Mortality in a Housing First Population in Aotearoa New Zealand

Introduction

Homelessness in Aotearoa New Zealand (henceforth Aotearoa NZ to acknowledge the
central place of Te Reo Maori and Te Ao Maori; Aotearoa is the Te Reo Maori name for
the country) is a growing social concern. In Aotearoa NZ homelessness is defined broadly,
to include living situations where people with no other options to acquire safe and secure
housing are: in temporary accommodation, sharing accommodation with a household,
or living in uninhabitable housing (Statistics New Zealand, 2009). Using this definition,
the estimated population of those experiencing homelessness rose from at least 41,000
in 2013 t0 102,123 in 2018, and then to 112,496 in 2023 (Amore, 2016; Amore et al.,
2021; Statistics New Zealand, 2024), with an overall population prevalence rate of 2.3
per cent. The increase in size of this population between 2013 and 2018 is partially due
to subsequent analysis, which identified an additional 60,000 people living in
uninhabitable housing, making this the most prevalent form of homelessness in
Aotearoa NZ (Amore et al., 2021). There are strong, complex relationships between
housing and health. Homelessness is linked to adverse health outcomes, including
higher rates of preventable acute and chronic medical conditions, traumatic injuries,
assaults, serious psychiatric disorders, mental health issues, and disability (Davies &
Wood, 2018; Charvin-Fabre et al., 2020). Significantly, Maori, the Indigenous population
of Aotearoa NZ, Pacific People, and migrants are at a greater risk of experiencing
homelessness compared to Pakeha/New Zealand Europeans (Amore, 2016; Amore et
al., 2021). This disparity is a direct consequence of historical and ongoing colonisation
in Aotearoa NZ. Land loss and confiscation, and loss of economic power and
infrastructure, have led to significant inequities in housing (Groot et al., 2011; Lawson-
Te Aho et al., 2019). As a part of this vicious cycle, Maori are underrepresented in home
ownership and overrepresented throughout the housing support system and in
homelessness statistics (Ministry of Housing and Urban Development, 2014; Houkamau
& Sibley, 2015; Varona et al., 2021).

There is international evidence showing that the experience of homelessness is a risk
factor for premature mortality (O'Connell. 2005; Hwang et al., 2009; Aldridge et al.,
2019; Seastres et al., 2020). Adults who experience homelessness have mortality rates
three to four times that of the general population (0’Connell, 2005). Additionally, almost
one-third of these deaths are determined as preventable with timely and appropriate
healthcare (Morrison, 2009; Henwood et al., 2015). There is evidence indicating that
transitioning from homelessness to stable housing is linked to a decreased risk of
mortality (Metraux et al., 2011). However, the literature on the influence of housing on
health disparities, including mortality rates, remains unclear (Henwood et al., 2015).

Housing First (HF) is a support model designed for people experiencing homelessness
with a high level of complex needs (Tsemberis et al., 2004). The HF approach involves
supporting people unconditionally to access permanent housing and concurrently
providing comprehensive support services, known as wrap-around support (Tsemberis
et al., 2004; Tsemberis, 2011). Globally, HF has demonstrated its effectiveness in
providing housing stability and improved social, health, and justice outcomes compared
with usual services, such as shelters or emergency housing (Groton, 2013; Patterson et
al., 2013; Aubry et al., 2016; Aquin et al., 2017; Rezansoff et al., 2017; Baxter et al.,
2019). Across Aotearoa NZ, HF has yielded substantial positive outcomes for people
experiencing homelessness, including enhanced overall well-being, reduced use of acute
services such as emergency department usage, reduced rates of interactions with the
justice system, and improved levels of income (Ombler et al., 2024; Fraser et al., 2023).
However, post housing, their outcomes still differ substantially from the general
population, showing the lasting impact and disadvantages of having experienced
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homelessness. This paper conducts a survival analysis for individuals housed by a HF
programme in Aotearoa NZ. This programme, The People’s Project (TPP) was Aotearoa
NZ's first large-scale HF programme, established in 2014 as a response to growing
visible homelessness on the streets of Kirikiriroa-Hamilton (a city in the north island of
Aotearoa NZ) (Irvine & Sherson, 2021). TPP is driven by a local mental health non-
governmental organisation (NGO), in partnership with Waikato-Tainui (the local Maori
iwi/tribe); local council; local businesses; and government agencies including Health,
Social Development and Corrections (Irvine & Sherson, 2021).

The work of TPP has been described in more detail in our previous papers (Pierse et
al., 2019; Ombler et al., 2024; Fraser et al., 2021). Briefly, the programme aligns with
HF core principles, prioritises people living without shelter, in emergency housing, or
shared accommodation without secure tenure, for 12 months or more in the last three
years, and who have a high level of complex needs. Housing is provided through working
with public housing (government or community housing providers, paying an income-
related rent set at 25 per cent of income) or directly with private landlords and an
Accommodation Supplement. A multidisciplinary team deliver support according to
people’s priorities, using intensive case management, with a staff ratio of 1:20, when
possible. However, central government funding of TPP was limited during the timeframe
for this analysis which may have reduced staff availability and the programme’s
effectiveness (Tsemberis, 2011; Nelson et al., 2014). As there is very limited research
on the links between homelessness and mortality in Aotearoa NZ, this paper seeks to
provide a description of the mortality rates within a Housing First cohort, and how that
differs to the general population. In addition, we seek to contribute to the international
HF literature by comparing within the HF cohort (e.g., by gender and ethnicity).

Methods

We used survival analysis to study the mortality rates of the 390 formerly homeless TPP
clients who were housed using the HF programme, 33 of whom passed away before 12
December 2022. Using the Integrated Data Infrastructure (IDI), we compared the
mortality rates of the TPP participants with a random general population (GP) sample
(n=33,195) from the resident population of Aotearoa NZ. The GP sample is restricted by
age to the range of the HF cohort and has been selected such that they do not include
the HF cohort. The individuals from the HF cohort are tracked from the date of entry into
housing (September 2014-June 2017) until either the event of death or 12 December
2022 (the point at which analysis for this paper ended). Similarly, the GP is tracked from
9 June 2016 (the median date of housing for the HF cohort) until the end of 2022 or the
event of death. Demographic information was derived from a composite dataset
provided by Statistics New Zealand (Stats NZ), also in the IDI. The IDI is a collection of
administrative data sources for the population of Aotearoa NZ provided by government
agencies, Census and official surveys from samples of the population, and data collected
from some non-governmental organisations (NGOs), maintained and regularly updated
by StatsNZ. The IDI allows for linking de-identified administrative data across a wide
range of government service interactions for the 390 individuals in the TPP HF cohort,
available for IDI linkage (Pierse et al., 2019). Ethics approval for this study was granted
by the University of Otago Human Research Ethics Committee, reference number
16/049.

The survival analysis was conducted using statistical analysis software R Studio (R
Core Team, 2023). The primary purpose of survival analyses is to estimate the time until
an event (such as death, failure, relapse, etc.) happens, and to understand the factors
that may influence this time-to-event outcome among the HF population (Rich et al.,
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2010). All analysis was done on de-identified records in a secure Data Lab environment,
and the necessary privacy, confidentiality, and security measures for IDI research have
been observed. Of relevance, counts under six are suppressed due to confidentiality
requirements; this is indicated in our tables with an ‘S.” Counts outputted are also
randomly rounded to base 3. The HF and GP data come from the October 2022 Refresh
of the IDI. We categorised age into age groups to examine the association between
demographic variables of the HF and GP cohorts using Fisher’s exact and Pearson’s Chi-
squared tests. We utilised hazard functions and Kaplan-Meier survival curves for
descriptive analyses, examining the timing and incidence of death post-move to housing.
Additionally, a Cox proportional hazards regression model was applied to assess the
association between demographic characteristics (gender, ethnicity, and age) of the HF
participants and their risk of death following the transition to housing. To determine the
model fit, goodness-of-fit tests (likelihood ratio, Wald, and score (log-rank)) were used.

Results
Acknowledgement of the Cohort

Before presenting the results of our analyses, we wish to acknowledge those who passed
away in the cohorts, and the impact of these deaths on their families, friends, and wider
communities. In our partnership with TPP, we have been able to see the impact this has
on staff, and all of the work they do to support their clients and wider community as
people pass. We have been moved by the support that TPP provide, such as facilitating
final road trips to the beach, farewelling relatives in other cities, and coming together for
a final favourite meal (personal communication, April 24, 2024). Last year, TPP teams
came together for a Matariki (Maori new year) event to acknowledge the people they had
worked with who had passed away in the past year. TPP kaimahi (team members)
gathered on the banks of Lake Karapiro on the Waikato River, launching a raft with
woven harakeke (flax) flowers and calling out the names of those who had died, as shown
in Figure 1.
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Figure 1: Harakeke flowers being released

Our analysis comprises a total of 390 people in the HF cohort, 33 (approximately
eight per cent of this cohort) of whom passed away up to 12 December 2022. The
comparative cohort consisted of 33,195 people from the GP, of whom 1,029 passed
away during the same time period (approximately three percent). The study spans a
cumulated total risk time of 7.04 years. Table 1 describes the demographic
characteristics of the HF cohort and the GP comparison group. The average age of death
for the HF cohort is 44 years old, compared to 62 years old for the GP. Elevated mortality
rates were identified in the 45-64-year age group within the HF cohort, and a higher
prevalence of deaths was observed among males compared to females (p<0.05) for
those housed by HF. Amongst the GP sample, the mortality trend is similar with a lower
prevalence of deaths observed among females (p<0.01). Approximately 73 per cent of
those in the HF cohort who passed away were Maori (71.5 per cent of the overall HF
cohort were Maori).
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Table 1: Demographics for Housing First and the General Population

Variable Counts (%), HF (n=390) Counts (%), GP (n=33,195)
Deceased Alive | Pvalue Deceased Alive P value
(n=33) (n=357) (n=1,029) | (n=32,886)
Age group 0.057 <0.001
Under 25 S S* 27 (0.5) 4,983
(99.5)
25-44 12 (6.0) 189 75 (0.6) 12,141
(94.0) (99.4)
45-64 15 111 345 (2.9) 11,448
(11.9) (88.1) (97.1)
65+ S S 579 (11.8) 4,311
(88.2)
Gender 0.014 <0.001
Female 12 (5.6) 201 462 (2.7) 16,632
(94.4) (97.3)
Male 21 (11.7) 159 567 (3.4) 16,251
(88.3) (96.6)
Ethnicity
European 12 (5.8) 147 0.2 792 (3.2) 23,616 <0.001
(94.2) (96.8)
Maori 24 (8.5) 258 >0.9 201 (4.0) 4,866 <0.001
(91.5) (96.0)
Pasifika S S* N/A 66 (2.8) 2,298 0.6
(97.2)
Other S S* N/A 63 (1.0) 6,174 <0.001
(99.0)

Note: p values were calculated using Fisher's exact test and Pearson’s Chi-squared test.
S=suppressed if counts are <6 and percentages are from suppressed counts. S*=Secondary
suppression if the suppressed count (S) can be easily calculated. The numbers are randomly
rounded to base three for confidentiality reasons. Percentages are reported by row, e.g., of the HF
women, 5.6 per cent passed away.

Figure 2 illustrates the consistently higher survival probability throughout the study
for the GP sample compared to the HF cohort. After two years of being housed, the
survival probability for the HF cohort was 0.98, slightly lower than the 0.99 observed in
the GP. Due to the steeper mortality gradient seen for the HF cohort, after five years of
being housed, this HF group demonstrated a lower survival probability of 0.93 while the
GP five-year survival probability was 0.98. Our Cox proportional hazard model
demonstrates that the HF cohort had a five-year mortality risk of 2.79 times that of the
GP population over the same time period (p<0.001).
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Figure 2: Kaplan Meyer Graphs for Housing First and General Population
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Figure 3 demonstrates the survival probability within the HF cohort stratified by
gender. The survival curves for women and men initially followed a similar trajectory,
indicating comparable survival experiences. However, a notable divergence in the curves
became evident around the time point of 2.5 years. From this point onward, women
exhibited a consistently higher survival probability compared to men. After five years of
being housed, women demonstrate a relative stable survival probability of 0.97
compared to men at 0.89. The HF women'’s survival probability is much closer to the
women in the GP group at this time point (0.98) compared to the male HF-GP analyses.
Furthermore, the univariate Cox proportional hazard model (Table 2) reveals a significant
gender-based difference, where men have a hazard ratio of 2.38 compared to women
(p<0.05). In the multivariate model, the risk remains high but not significant, with men
having twice the risk of mortality compared to women (p=0.07). The goodness-of-fit tests
show a significant difference in survival times and that the predictors contribute
significantly to the model fit.

© 2025 The Author People, Place and Policy (2025):19(1), pp. 20-34
Journal Compilation © 2025 PPP



p. 27. A Survival Analysis of Mortality in a Housing First Population in Aotearoa New Zealand

Figure 3: Kaplan Meyer Graphs for Housing First between genders
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Table 2: Cox proportional hazards regression analysis for Housing First only
Univariate analysis
Co-variate Coefficient HR Cl SE (b)) z P- value
(bi) [exp(bi)]
Age when 0.046 1.047 1.017-1.077 0.015 | 3.111 | 0.002 **
housed
Ethnicity Maori 0.005 1.005 0.467-2.162 0.391 | 0.012 0.99
Sex Male 0.867 2.380 1.154- 4.908 0.369 | 2.347 0.019*
Multivariate analysis
Co-variate Coefficient HR Cl SE (bi) z P-value
(br) [exp(bi)]
Age when 0.041 1.041 1.010- 1.073 0.015 | 2.680 | 0.007**
housed
Ethnicity Maori 0.192 1.212 0.558- 2.632 0.396 | 0.485 0.628
Sex Male 0.690 1.993 0.949-4.187 0.379 | 1.821 0.069

Note: * denotes statistical significance at the p<0.05 level, ** at the p<0.01 level. Goodness-of-
fit tests for the multivariate analysis: Likelihood ratio test (x2 = 13.31, df = 3, p = 0.004), Wald test
((x2 = 12.8, df = 3, p = 0.005), Score (Log-Rank) test (x2 = 13.44, df = 3, p = 0.004),
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Figure 4 demonstrates the survival probability for the HF cohort stratified between
Maori and non-Maori. At the two-year point, both Maori and non-Maori are at equal
survival probabilities at 0.98. After five years, non-Maori have a survival probability of
0.93 whilst Maori have a survival probability of 0.94. In the univariate and multivariate
models, the hazard ratio is respectively 1.00 (p=0.99) and 1.21 (p=0.63) for Maori. Both
the univariate (HR=1.047, SE=0.0146, p<0.001) and multivariate models (HR=1.04,
SE=0.015, p<0.01) show a statistically significant association between older age at the
time of being housed and elevated risk of mortality.

Figure 4: Kaplan Meyer Graph for Housing First Ethnicities
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Discussion

This paper presents the data of 390 people with unique stories and experiences of
homelessness. Combining these individual stories into meaningful trends is important
for understanding how people experiencing homelessness can be better supported to
live long, healthy lives. This paper is the second in Aotearoa NZ to conduct a survival
analysis to describe the rate of mortality amongst people who have experienced
homelessness, reflecting similar findings to the first, which detailed a thirty-year shorter
life expectancy for those experiencing homelessness, compared to the general
population (Charvin-Fabre et al.,, 2020). Our paper extends these findings by
investigating mortality in the years after being housed, and by gender and ethnicity. Our
analyses show that the HF cohort had a higher mortality rate than the GP, with an
increasing gap in the mortality gradients. While the comparative HF and GP cohorts were
similar in age, the HF cohort passed away at a significantly younger age (on average 18
years younger), with elevated mortality particularly at ages 45 to 64 years, compared to
the GP, for whom most deaths occurred over 65 years of age. An unexpected finding was
a gender effect. While women had a higher survival rate in both cohorts, in the HF cohort,
the survival rate for women after five years (0.97) is very similar to the survival rate of
the GP (0.98). This is in contrast to the survival rate of men in the HF cohort, which is
much lower at 0.89. These findings may suggest that HF solutions to homelessness—
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such as extended models of care—are particularly effective for women, where we see a
considerable improvement in their survival rate from their second-year post-housing
onwards, combined with forthcoming research which will show a post-housing reduction
in healthcare interactions for women in this same cohort. They also suggest that ensuring
timely access to permanent, secure, housing and other support services for women
needs to be a priority in Aotearoa NZ. However, our analyses do not account for entry
time into HF or the nature and severity of homelessness experienced, all of which may
differ by gender, as may the individual vulnerability to impacts of homelessness.

The finding that the HF cohort had higher mortality than the GP supports international
research which shows higher rates of mortality amongst people who have experienced
homelessness compared with the general population (Hwang et al., 2009; Henwood et
al., 2015; Stenius-Ayoade et al., 2018; Aldridge et al., 2019; Seastres et al., 2020;
Tinland et al., 2021). These findings are also consistent with a previous analysis of cause
of mortality in people who have experienced homelessness in Aotearoa NZ, which
showed a 30-year reduced life expectancy in this population (Charvin-Fabre et al., 2020).
Their analysis also showed that three quarters of the deaths would have been amenable
to timely and effective healthcare interventions. In our study, the survival probability rate
for the HF cohort had its biggest decrease in the fourth-year post-housing, demonstrating
that health problems among people who were formerly homeless continue to impact
even after people have been stably housed. Homelessness is often a symptom of long
histories of poverty and discrimination in housing, often following childhoods marked by
adversity (Piat et al., 2015; Kozloff et al., 2016). Experiencing poverty has profound
impacts on health, through experiences including lack of access to healthcare and
education, conditions of work and leisure, and the stresses associated with deprivation
(Marmot et al., 2008). Homelessness further exacerbates these inequities, and
therefore, increases risks of health problems. The high burden of iliness associated with
poverty can be reduced through policies and programmes that reduce these inequities,
particularly when they address inequities early in life (Marmot et al., 2008). In Aotearoa
NZ, thanks to ambitious child poverty targets set in 2018 that aim to halve child poverty
(to reach only ten per cent of all children) by 2028 (Child Poverty Reduction Act, 2018),
there are many initiatives that aim to reduce the health impacts of child poverty from the
level of services, community and government, many of which are outlined in the 2022
Child Poverty Monitor Technical Report (Duncanson et al., 2022). These supports align
with existing evidence in housing and homelessness research, underscoring the
necessity of early and continuous support for people experiencing homelessness due to
their heightened poor health status (Stergiopoulos et al., 2014).

Regarding gender differences in mortality, existing international research is mixed.
Some studies report higher mortality among men, and some amongst women (Cheung
& Hwang, 2004; Hwang et al., 2009; Morrison, 2009; Nielsen et al., 2011; Nusselder et
al.,, 2013; Fine et al.,, 2023). Our results showed that men who had experienced
homelessness had a lower survival probability than women. In particular, these gender
differences only started to become apparent from the second-year post-housing. These
findings suggest that there was a gender difference in survival outcomes from Housing
First in this cohort. This difference may be explained by the experiences of homelessness
that women tend to have, which are more often in overcrowded or inappropriate
accommodation. These experiences may have less of an impact on people’s health
compared to sleeping rough, which is more commonly experienced by men.
Consequently, it is not entirely clear whether the gender difference in HF outcomes is
due to the HF programme itself, though it evidences that despite the clear benefits of
HF, the poor health outcomes that men face are persistent and unable to be sufficiently
ameliorated by HF programmes, resulting in a higher mortality rate for men.
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Research from Aotearoa NZ has shown that some of the main causes of mortality
among people who were experiencing homelessness at the time of their death were
cardiovascular disease and suicide; and 85 per cent were male and 15 per cent female,
suggesting men may have greater personal vulnerability to the severest impacts of
homelessness on health (Charvin-Fabre et al., 2020). Additionally, three quarters of
deaths were deemed amenable to timely and effective healthcare intervention (Charvin-
Fabre et al., 2020). A limitation of this study is that we were unable to assess the specific
causes of mortality. This is due to the size of the cohort when considering comparisons
of mortality rates between HF participants and the general population. Additionally,
confidentiality constraints precluded release of this data. Future research could
investigate the differences in mortality causes amongst larger HF cohorts and the
general population, as well as other low-income populations. Our findings are also
consistent with previous research demonstrating people who are older when
experiencing homelessness are particularly at risk of early mortality (O’Connell 2005;
Henwood et al. 2015; Tinland et al. 2021). In our study, the older a person was when
they were housed, higher the risk of mortality. However, further research is needed to
investigate the differing effects of homelessness based on age in Aotearoa NZ.

While there was no statistically significant ethnicity effect on mortality, there was a
large over representation of Maori in the HF cohort (around 70 per cent compared to
around 15 per cent in the GP cohort). Of Maori in each cohort, there was a higher
proportion who passed away in the HF cohort than in the GP (8.5 per cent compared to
4.0 per cent, see Table 1). This statistic reflects the ongoing role of colonisation in
determining access to housing (Kake, 2016; Lawson-Te Aho et al., 2019), as well as the
ongoing effects of structural racism in the health system impacting the timely and
effective provision of preventative and/or acute health support (Harris et al., 2018). To
address these inequities in housing and health, structural changes must be made to the
current housing and health systems, and enable equitable outcomes.

This study provides important evidence to inform strategies to address the mortality
risk associated with homelessness in Aotearoa NZ. Our findings, alongside previous
evidence of the higher lifetime rates of hospitalisations and welfare benefit receipt in
this cohort (Ombler et al., 2024; Fraser et al., 2023; Pierse et al., 2022) suggest that
interventions that promote equitable access to health and wellbeing measures for
populations at greater risk of homelessness is warranted, as early intervention may have
resulted in longevity rates closer to the general population for this cohort. Upstream of
that, we also advocate for provision of improved (timely, effective, appropriate)
prevention strategies—both universal and targeted for groups most at-risk, across
sectors that influence health and housing-related outcomes. Additionally, the results
highlight the need for ongoing specialist support for people experiencing homelessness
in this country, even after they are stably housed (Henwood et al., 2015). Providing
access to housing alone is unlikely to have improved mortality outcomes for this cohort
(Ombler et al., 2024). The ongoing wraparound support and stability provided by Housing
First programmes can improve quality of life, as well as facilitate community and whanau
connectedness, providing dignity in death for those who are facing these very real
mortality outcomes (personal communication, April 11, 2023). Importantly, we also
continue to advocate for greater prevention of homelessness and poverty, to lessen
these mortality outcomes in the first place.
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