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PURPOSE Around a third of people with cancer will die outside of their preferred place of death, with substantial
variation occurring between and within countries in terms of place of death. Here, we examine place of death
within the New Zealand cancer context, with specific focus on differences between Indigenous Maori and other
ethnic groups.

METHODS Using national-level data, we identified all those who died in New Zealand between 2007 and 2018 of
cancer (N = 107,373), stratified by ethnicity and cancer type, and linked these patients to national health and
mortality records. We then described the crude and age-standardized proportions of cancer deaths by location
separately by ethnic group, and conducted logistic regression to compare odds of death within a given location
between ethnic groups.

RESULTS After adjusting for age, sex, and deprivation, we found that Maori people with cancer are more likely to
die in a private residence than Europeans (46% v 26%; odds ratio [OR] 2.45; 95% Cl, 2.36 to 2.55), and also
somewhat more likely to die in hospital (27% v23%; OR 1.26; 95% Cl, 1.21 to 1.32). Commensurately, Maori
are less likely to die in either hospice inpatient unit (14% v27%; OR 0.48; 95% Cl, 0.45 to 0.51) or residential
care (12% v30%; OR 0.56; 95% Cl, 0.52 to 0.59). Pacific patients generally follow the same pattern as Maori
patients. These findings were largely repeated across cancer types, with some variation in the magnitude not
overall pattern.

CONCLUSION It remains unclear whether these differences reflect differences in preferences for place of death
between ethnic groups, or whether they reflect differences in access to appropriate supportive care. Further
research is required to examine these differences in greater detail.

JCO Global Oncol 8:e2200024. © 2022 by American Society of Clinical Oncology
Creative Commons Attribution Non-Commercial No Derivatives 4.0 License @@ E

INTRODUCTION 12% in South Korea to 57% in Mexico, and the pro-

portion of hospital deaths ranging from 26% in New

A recent systematic review and meta-analysis of
studies from across international contexts found that
more than half (55%) of people with cancer would
prefer to die at home.! Another systematic review
found that this preference for a home death was
shared by these people with cancer, their families,
and the general public.? However, the relationship
between preferred and actual place of death is not
straightforward,® and around a third of people with
cancer will die outside of their preferred place of
death.*® Location of death is often viewed as a quality
indicator for palliative and end-of-life care.”

Internationally, the most common places of death for
people with cancer are within a hospital or at home .2 1°
However, there is substantial variation between
countries, with one multicenter study reporting that the
proportion of cancer deaths in the home ranged from

Zealand and the Netherlands to 87% in South Korea.®

There are also known differences in actual place of
death between racial and ethnic groups living within
countries, with the general pattern being that non-
White populations tend to be more likely to die in
hospital, less likely to die at home, and also less likely
to die in hospice care.®*3 Itis plausible that differences
in place of death between racial and ethnic groups
within a population may indicate differences in access
to high-quality palliative and end-of-life care; such
differences would be congruent with observations of
inequity between races/ethnicities in access to health
care services across the clinical pathway. In New
Zealand, the Indigenous Maori population experience
poorer access to best-practice care, and subsequently
experience poorer health outcomes compared with
non-Maori*4; however, there is a lack of substantial
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CONTEXT

Key Objective

Are there differences in where people with cancer are dying between ethnic groups in New Zealand, and what can be inferred
from these differences regarding access to best-practice palliative and end-of-life care?

Knowledge Generated

In this national study, we found that Maori and Pacific patients are substantially more likely to die in a private residence or in
hospital, and less likely to die in hospice inpatient unit or residential care facilities, than European patients. Whether these
differences reflect reasonable divergences in preferences for place of death between ethnic groups, or differences in
access to appropriate supportive care, requires further investigation.

Relevance

Given the significant divergences in place of cancer death observed between ethnic groups, our findings highlight the need for
clinicians and support staff to ensure that the end-of-life supportive care needs of patients with cancer are met equitably
across the population, regardless of place of death.

evidence regarding differences in access to palliative and
end-of-life care for this population.

Around 9,000 people die of cancer each year in New
Zealand,*® with the Maori population nearly twice as likely to
die of cancer compared with non-Maori.'® There are some
data from a decade ago that show that Maori (in general)
are more likely to die at home and less likely to die in a
hospice inpatient unit (IPU) compared with non-Maori.”
However, since cause of death affects place of death, a
more up-to-date cancer-focused assessment of place of
death by ethnic group and cancer type is required to further
our understanding in this area. As such, the purpose of this
study was to examine place of death within the New
Zealand cancer context, with specific focus on differences
between Maori and other ethnic groups.

METHODS
Participants and Data Sources

The participants in this study were those who died in New
Zealand between 2007 and 2018, where cancer (Inter-
national Classification of Diseases, 10th Revision, Austra-
lian Modification, Third Edition prefix: “C") was identified as
the underlying cause of death (N = 107,373; n = 11,587
Maori, n = 4,185 Pacific, n = 3,206 Asian, n = 87,989
European, and n = 406 Middle Eastern/Latin American/
African/Other [otherwise known as MELAA/Other]). These
participants were identified from the national Mortality
Collection as held by the Ministry of Health.

Variables

Cancer type was identified using the underlying cause of
death variable within the Mortality Collection. For brevity, and
to ensure that our analysis had an equity focus, our cancer-
stratified analyses focused on the nine most-common
causes of specified cancer death for Maori'é: lung, female
breast, colorectal, liver, pancreas, stomach, leukemia, non-
Hodgkin lymphoma, and prostate cancers. Place of death
was determined from the Mortality Collection,* and
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categorized as one of the following locations: hospice in-
patient unit (hospice IPU), public hospital, private residence/
home (including individuals receiving hospice care in their
home at the time of death), residential care facility (including
private care facilities, rest homes, centers, or lodges), or
other (ie, location other than one of these facilities/locations,
such as roads, rivers, and other locations).

Prioritized ethnicity was derived from the Mortality Col-
lection, with people with cancer categorized as either
Maori, Pacific, Asian, European, or MELAA/Other. Maori
are the Indigenous peoples of New Zealand, and around
17% of the population identify as Maori. Pacific peoples are
those New Zealanders who identify as having Pacific Island
ethnicity (eg, Samoan); around 8% of the population
identify as Pacific. Asian peoples are those New Zealanders
who identify as having Asian ethnicity (eg, Chinese); around
15% of the population identify as Asian. Those New
Zealanders who identify as having European ethnicity are
the majority population of New Zealand (70%). The 3% of
New Zealanders who identify as MELAA/Other stem from a
variety of ethnic groups.® Age at death was derived from
the Mortality Collection by using date of birth and date of
death data. Sex was derived from the Mortality Collection,
and defined as either male or female; unfortunately the
available data would not allow for gender attribution beyond
this binary classification. Area deprivation was also derived
from the Mortality Collection, and involved mapping do-
micile code of residence at the time of death to the New
Zealand’s Deprivation Index (NZDep) deprivation scale, a
measure of small-area socioeconomic deprivation.?® For
the purposes of this study, we categorized NZDep (2013
version) into quintiles (1 = least deprived, 5 = most de-
prived). Missing data prevented the attribution of depri-
vation for 3,999 participants (4% of cohort).

Statistical Analysis

As well as determining the crude numbers and proportions of
deaths by location, we also used direct age-standardization
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to determine age-standardized proportions of deaths by
location for our ethnicity-stratified results,?* using the total
Maori cancer population between 2007 and 2018 as the
standard population. We chose this standard population
because (1) the underlying age structure largely reflects that
of Maori people with cancer in this study, and (2) using an
Indigenous standard population is a best-practice approach
when comparing Maori with other ethnic groups, as it nor-
malizes the age structure of the Maori population.??2® The
use of this Indigenous standard also reflects our desire to
focus on outcomes for Maori, who have among the poorest
health outcomes in New Zealand across clinical contexts
and tend to have the poorest access to socioeconomic
resources.'*

We used crude and adjusted logistic regression models to
compare the likelihood of dying in a given location between
ethnic groups. In the adjusted models, we included age
(continuous variable) and sex (male/female) as classic
confounding variables, and also area deprivation (NZDep
quintile). Deprivation was included in the adjusted models
as a means of adjusting for the substantial differences in
socioeconomic deprivation experienced by Maori (and
Pacific) peoples relative to Europeans.'*

Patient consent was not required for this national study of
deidentified health records. Ethical approval was sought
and received from the University of Otago Human Ethics
Committee (reference no. HD18/056).

RESULTS

The crude proportion of deaths, by location of death,
among New Zealanders who died of cancer between 2007
and 2018 is shown in Table 1. We found that, when ethnic
groups are combined, the most common place of cancer
death is within a private residence (crude proportion: 29%),
followed by residential care facilities (27%), hospital (24%),
hospice IPU (19%), or other location (2%).

The age-standardized proportion of deaths by place of
death and ethnicity is shown in Figure 1. These data are
also shown in Table 1 in tabulated form, along with crude
(ie, not age-standardized) proportions and absolute num-
bers of deaths. When all cancer deaths were combined
together, we observed that the most common place for
Maori to die of cancer was in a private residence (age-
standardized proportion: 46%), followed by hospital (27%).
Similarly, the most common place for Pacific patients to die
was in a private residence (39%), followed by hospital
(35%). The most common place for Asian patients to die
was in hospital (34%), followed by hospice IPU (27%). The
most common place for European patients to die was in a
private residence (31%), followed by hospice IPU. The
most common place for MELAA/Other patients to die was
hospice IPU (32%), followed by hospital (30%; Table 1).

Crude and adjusted odds ratios (ORs) comparing the
likelihood of dying at a given location between ethnic
groups is shown for all cancer deaths in Table 2. Even after
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adjusting for potential differences between groups in age,
sex, deprivation, and cancer type, Maori patients were
substantially less likely than European patients to die in a
hospice IPU (adjusted OR 0.48; 95% Cl, 0.45t0 0.51) or in
a residential care facility (0.56; 95% Cl, 0.52 to 0.59),
around twice as likely to die in a private residence (2.02;
95% Cl, 1.93 10 2.11), and somewhat more likely to die in
hospital (1.10; 95% Cl, 1.05 to 1.16). A similar trend was
observed for Pacific patients. Asian patients were less likely
than European patients to die in a private residence (0.79;
95% Cl, 0.73 to 0.86) or in residential care (0.76; 95% Cl,
0.68 to 0.83), similarly likely to die in a hospice IPU (0.94;
95% Cl, 0.86t0 1.03), and substantially more likely to die in
hospital (1.68; 95% Cl, 1.55 to 1.81). The MELAA/Other
population appeared less likely to die in a residential care
facility (0.68; 95% Cl, 0.52 to 0.91) than European pa-
tients, but low absolute numbers of deaths prevented
precise results for this group for other locations (Table 2).

The age-standardized proportion of deaths by place of
death and ethnicity is shown for the nine most-common
causes of cancer death for Maori in Figure 2. These data
are also shown in Appendix Table Al in tabulated form. The
same trends observed for the total combined cohort were
also broadly observed for all ethnic groups when data were
stratified by cancer type, with minor variation: for example,
of those Maori patients with lung cancer who died over the
study period, 46% died in a private residence, 27% died in
hospital, 13% died in hospice IPU, 12% died in a resi-
dential care facility, and 2% died in another location.

Crude and adjusted ORs comparing the likelihood of dying
at a given location between ethnic groups is shown sep-
arately by cancer type in Table 3. Again, similar trends to
those observed for the combined cancer cohort were ob-
served when data were stratified by cancer type: for ex-
ample, Maori patients with lung cancer were half as likely to
die in a residential care facility (adjusted OR 0.50; 95% ClI,
0.45 to 0.56) or hospice IPU (0.46; 95% Cl, 0.41 to 0.52),
around twice as likely to die in a private residence (2.17;
95% Cl, 2.00 to 2.35), and somewhat more likely to die in
hospital (1.10; 95% ClI, 1.01 to 1.20).

DISCUSSION

We have described the place of death for New Zealanders
dying of cancer over a 12-year period, and also presented
patterns by ethnic group. After adjusting for age, sex, and
deprivation, Maori patients with cancer are more likely to
die in a private residence than European patients, and also
somewhat more likely to die in hospital. Commensurately,
Maori are less likely to die in either hospice IPU or resi-
dential care. Pacific patients generally follow the same
pattern as Maori patients. Asian patients are more likely to
die in hospital than European patients, similarly likely to die
in hospice IPU, and less likely to die in a private residence
or in residential care. Data for MELAA/Other patients are
difficult to interpret because of low numbers of cancer
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TABLE 1. The Number and Proportions of Cancer Deaths in New Zealand (2007-2018), by Place of Death and Ethnicity

|e 19 Aouing

Total Population Maori Pacific Asian European MELAA/Other
Deaths Crude Age Deaths  Crude Age Deaths  Crude Age Deaths  Crude Age Deaths  Crude Age Deaths  Crude Age
Variable (No.) % Std. % (No.) % Std. % (No.) % Std. % (No.) % Std. % (No.) % Std. % (No.) % Std. %
Total cancer 107,373 — — 11,587 — — 4,185 — — 3,206 — — 87,989 — — 406 — —
deaths
Location of
death
Public 25,429 24 — 3,097 27 27 1,414 34 35 1,070 33 34 19,733 22 23 115 28 30
hospital
Hospice IPU 20,841 19 — 1,512 13 14 618 15 16 763 24 27 17,833 20 27 115 28 32
Residential 28,462 27 — 1,440 12 11 420 10 9 558 17 14 25,977 30 18 67 17 11
care
Other 2,005 2 — 206 2 2 29 1 1 27 1 1 1,735 2 1 8 2 1
Private 30,636 29 — 5,332 46 46 1,704 41 39 788 25 25 22,711 26 31 101 25 26
residence

Abbreviations: IPU, inpatient unit; MELAA, Middle Eastern/Latin American/African; Std., standardized.
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Maori

Pacific
FIG 1. Stacked bar chart showing the age- *E )
standardized breakdown of place of death £ Asian
among New Zealanders who died of can- i
cer, 2007-2018. IPU, inpatient unit; European
MELAA, Middle Eastern/Latin American/
African. MELAA/Other

0
M Hospital

Age-Standardized Proportion of Cancer Deaths (%)

20 40 60 80 100

M Hospice IPU M Residential care [l Other M Private residence

deaths. The above observations were largely repeated
across cancer contexts, with some variation in the mag-
nitude of differences, but not in the general pattern.

Our observation that Maori and Pacific were substantially
more likely to die in a private residence than European
patients is contrary to observations in both the United
Kingdom and the United States, where ethnic minorities
with cancer are typically less likely to die at home than
European/White patients.t1%1113 This trend has also been
found outside the cancer context. Our observation that
Maori, Pacific, and Asian patients with cancer are more
likely to die in hospital compared with European patients is
consistent with international evidence.>'%'2 It should be
noted that although we have found some differences and
some similarities in results relative to other international
contexts, there is striking variability internationally in place
of death among patients with cancer or with diseases re-
quiring palliative care.®?*

In this study, place of death describes only the broad lo-
cation where an individual was at the time of their death; it
cannot tell us the quality of care they received in the build-
up to death, or where they preferred to die. As such, in the
context of informing improvements in the provision of
supportive care around the time of death, our findings
cannot be used to determine whether one location of death
is better than another, or whether one ethnic group or
another is more or less likely to die in accordance with their
preferences.

First, our observation that Maori and Pacific patients with
cancer are more likely to die of their cancer in a private
residence means that Maori and Pacific whanau and
supporters may be providing in-home care for whanau
dying of cancer to a greater extent than European patients.
It remains unclear whether this additional burden is met by
increased assistance to deliver this care, such as might be
made available through community provision of palliative
care/hospice services (such as home nursing). However,
these observations serve as an impetus for ensuring that
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there is equity in the provision of home support for these
families, and equity in the way palliative care is funded
across different settings and different District Health
Boards. Further research is required to understand both of
these factors.

Second, we observed some variation in place of death of
cancer to cancer—but very little variation in differences
between ethnicities. In other words, regardless of cancer
type, Maori were more likely to die at in a private residence,
and less likely to die in hospice IPU or in residential care.
This suggests that the drivers of differences in place of death
are universal (or pan-cancer) and therefore, likely relate to
factors that are patterned according to ethnic group. How-
ever, as noted above, we cannot distinguish these unique
factors from the available data; they may reflect underlying
differences in preference for place of death, or other patient,
service, or environmental factors that may drive death
location.'®2® The current absence of high-quality published
data on the pathway leading up to death prevents us from
further understanding what these factors might be, and
whether intervention is needed to achieve equity between
ethnic groups—or whether these differences reflect rea-
sonable divergences in preferences between ethnic groups
(eg, it remains unclear whether Maori are less likely to die in
hospice IPU because these environments are less suitable
locations from the perspective of Maori patients). These
relationships remain underexplored in the New Zealand
setting, and are therefore worthy of future research.

As noted above, we did find some variation in place of death
between cancers. In some cases, these might be explained
by the typical age of patients: for example, nearly 40% of
the patients with prostate cancer (median age at death: 80
years, data not shown) died within residential care, com-
pared with 18% of patients with leukemia (75 years) and
19% of patients with both liver (70 years) and stomach (72
years) cancer. This is consistent with international
evidence.?® Death within public hospital was the highest for
blood cancers (leukemia 43% and non-Hodgkin lym-
phoma 35%), compared with around 20% for all cancers
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TABLE 2. Crude and Adj. ORs, Comparing the Likelihood of Dying in a Given Location Between Ethnic Groups
Pacific

Location of Death

Maori

Asian

MELAA/Other

Crude OR (95% CI)

Adj. OR (95% CI)

Crude OR (95% CI)

Adj. OR (95% CI)

Crude OR (95% CI)

Adj. OR (95% CI)

Crude OR (95% CI)

Adj. OR (95% CI)

European

Public hospital

1.26 (1.21 to 1.32)

1.10 (1.05 to 1.16)

1.77 (1.65 to 1.89)

1.49 (1.39 to 1.60)

1.73 (1.61 to 1.87)

1.68 (1.55 to 1.81)

1.37 (1.10 to 1.70)

1.25 (0.99 to 1.57)

Reference

Hospice IPU

0.59 (0.56 to 0.63)

0.48 (0.45 t0 0.51)

0.68 (0.63 to 0.74)

0.56 (0.51 t0 0.62)

1.23 (1.13 10 1.34)

0.94 (0.86 to 1.03)

1.56 (1.25 to0 1.93)

1.17 (0.93 to 1.47)

Reference

Private residence

2.45 (2.36 to 2.55)

2.02 (1.93 to 2.11)

1.98 (1.85 to 2.10)

1.63 (1.53 to 1.75)

0.94 (0.86 to 1.02)

0.79 (0.73 to 0.86)

0.95 (0.76 to 1.19)

0.86 (0.68 to 1.09)

Reference

Other

0.90 (0.78 to 1.04)

1.33 (1.13 to 1.56)

0.35 (0.24 to 0.50)

0.48 (0.33 10 0.72)

0.42 (0.29 to 0.62)

0.53 (0.36 t0 0.79)

1.00 (0.50 to 2.02)

1.17 (0.55 to 2.49)

Reference

Residential care

0.34 (0.32 to 0.36)

0.56 (0.52 to 0.59)

0.27 (0.24 to 0.30)

NOTE. Adj. ORs are adjusted for age, sex, deprivation, and cancer type.
Abbreviations: Adj. OR, adjusted odds ratio; IPU, inpatient unit; MELAA, Middle Eastern/Latin American/African; OR, odds ratio.

0.43 (0.38 to 0.47)

0.50 (0.46 to 0.55)

0.76 (0.68 to 0.83)

0.47 (0.36 to 0.61)

0.69 (0.52 to 0.91)

Reference

|e 19 Aouing
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FIG 2. Stacked bar chart showing the age-standardized breakdown of place of death among those who died of cancer, stratified by type of cancer: (A)
breast cancer, (B) colorectal cancer, (C) leukemia, (D) liver cancer, (E) lung cancer, (F) non-Hodgkin lymphoma, (G) pancreatic cancer, (H) prostate

cancer, and (I) stomach cancer. MELAA, Middle Eastern/Latin American/African.

except lung (25%). This is in keeping with other interna-
tional contexts, wherein most blood cancer deaths occur in
hospital.?”?° Plausible reasons for this include the time
from diagnosis to death, the acute nature of the iliness, and
the difficulty/complexity in safely treating and caring for
some patients with blood cancer outside of hospital
environments.?” These findings emphasize that there is
some patterning to where patients with certain cancers are
likely to die, with this patterning driven by the unique
characteristics of these cancers.

A strength of this study is that we have used national-level
data to describe place of death for all registered cancer

JCO Global Oncology

deaths in New Zealand over more than a decade, which
enhances the generalizability of our findings. In terms of
limitations, this study relies on the accuracy of clinical
coding, including cause of death coding. We note that in
some instances private residence can be conflated with
home, when in fact the private residence of death may not
be the home of the patients (eg, it may be the home of a
relative). We also note that deaths in nonhospice residential
care facilities include a wide range of facility types, in-
cluding private hospitals, lodges, and aged care
facilities—making it difficult to interpret differences be-
tween ethnic groups for this category. Because of the use of
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Cancer

Maori

Pacific

Asian

TABLE 3. Crude and Adj. ORs, Comparing the Likelihood of Dying in a Given Location Between Ethnic Groups, Separately for the Nine Most-Common Causes of Cancer Death for Maori

MELAA/Other

Crude OR (95% CI)

Adj. OR (95% CI)

Crude OR (95% CI)

Adj. OR (95% CI)

Crude OR (95% CI)

Adj. OR (95% CI)

Crude OR (95% CI)

Adj. OR (95% CI)

European

Breast

Location of death

Public hospital

1.31 (1.12 to 1.55)

1.12 (0.94 to 1.34)

2.48 (2.01 to 3.06)

2.14 (1.71 to 2.69)

2.15 (1.66 to 2.79)

1.91 (1.46 to 2.50)

2.18 (1.17 to 4.08)

1.92 (0.98 to 3.74)

Reference

Hospice IPU

0.59 (0.49 to 0.71)

0.50 (0.41 to 0.62)

0.64 (0.49 to 0.84)

0.56 (0.42 to 0.75)

0.86 (0.64 to 1.16)

0.59 (0.43 to 0.80)

1.35 (0.71 to 2.59)

0.90 (0.44 to 1.86)

Reference

Residential care

0.35 (0.29 to 0.43)

0.56 (0.45 to 0.70)

0.29 (0.21 to 0.39)

0.42 (0.29 to 0.60)

0.48 (0.34 to 0.66)

0.95 (0.67 to 1.36)

0.38 (0.16 to 0.91)

0.66 (0.26 to 1.66)

Reference

Other

1.00 (0.63 to 1.59)

1.52 (0.91 to 2.53)

Reference

Private residence

243 (2.11 to 2.80)

2.05 (1.75 to 2.39)

1.54 (1.25 to 1.90)

1.26 (1.00 to 1.58)

1.12 (0.86 to 1.47)

0.93 (0.71 to 1.23)

0.55 (0.24 t0 1.22)

0.53 (0.23 to 1.21)

Reference

Colorectal

Location of death

Public hospital

1.01 (0.85 10 1.20)

0.96 (0.80 to 1.15)

1.13 (0.88 to 1.46)

1.06 (0.81 to 1.38)

1.37 (1.08 to 1.75)

1.45(1.13 to 1.86)

1.73 (0.92 to 3.28)

1.80 (0.93 to 3.50)

Reference

Hospice IPU

0.62 (0.50 to 0.76)

0.46 (0.37 t0 0.57)

1.10 (0.85t0 1.42)

0.85 (0.64 t0 1.12)

1.52 (1.19t0 1.93)

1.14 (0.88 to 1.47)

1.86 (0.98 t0 3.52)

1.29 (0.64 to 2.60)

Reference

Residential care

0.39 (0.32 to 0.47)

0.66 (0.53 to 0.82)

0.28 (0.20 to 0.40)

0.48 (0.33 t0 0.70)

0.56 (0.43 t0 0.74)

0.79 (0.59 to 1.07)

0.25 (0.09 to 0.70)

Reference

Other

1.44 (0.94 to 2.22)

2.40 (1.52 to 3.79)

0.75 (0.31 to 1.84)

1.03 (0.38 to 2.82)

Reference

Private residence

2.53 (2.20 t0 2.92)

2.00 (1.72 t0 2.33)

2.01 (1.61 to 2.50)

1.50 (1.18 to 1.89)

0.89 (0.70 to 1.15)

0.76 (0.59 to 0.99)

0.95 (0.48 to 1.89)

0.72 (0.35 to 1.49)

Reference

Leukemia

Location of death

Public hospital

1.28 (1.03 to 1.59)

0.96 (0.75 to 1.22)

1.73 (1.27 to 2.37)

1.24 (0.89 to 1.74)

1.71 (1.20 to 2.44)

1.47 (1.01 to 2.14)

1.12 (0.42 to 3.01)

0.81 (0.29 to 2.27)

Reference

Hospice IPU

0.63 (0.44 to 0.92)

0.67 (0.45 to 0.99)

0.72 (0.44 t0 1.18)

0.82 (0.48 to 1.37)

1.00 (0.60 to 1.66)

0.97 (0.57 to 1.62)

0.40 (0.05 to 3.06)

Reference

Residential care

0.33 (0.22 to 0.49)

0.77 (0.50 to 1.2)

0.27 (0.15 to 0.50)

0.60 (0.30 to 1.19)

0.44 (0.25 t0 0.79)

1.04 (0.55 to 1.94)

0.26 (0.03 to 1.97)

Reference

Other

Reference

Private residence

1.83 (1.45t0 2.31)

1.48 (1.15 t0 1.92)

1.28 (0.91 to 1.82)

1.05 (0.72 to 1.53)

0.89 (0.57 to 1.38)

0.62 (0.38 to 1.00)

2.69 (1.00 to 7.25)

2.14 (0.78 to 5.86)

Reference

Liver

Location of death

Public hospital

1.17 (0.94 to 1.46)

1.01 (0.79 to 1.29)

1.89 (1.43 to 2.50)

1.62 (1.18 to 2.21)

1.67 (1.22 to 2.28)

1.62 (1.17 to 2.24)

1.45 (0.51 to 4.15)

1.54 (0.52 to 4.58)

Reference

Hospice IPU

0.69 (0.53 to 0.89)

0.65 (0.49 to 0.86)

0.54 (0.37 to 0.79)

0.57 (0.38 to 0.86)

1.37 (0.99 to 1.90)

1.15 (0.81 to 1.62)

2.48 (0.94 1o 6.55)

1.44 (0.48 to 4.31)

Reference

Residential care

0.29 (0.21 to 0.40)

0.48 (0.34 t0 0.67)

0.20 (0.12 to 0.34)

0.31 (0.18 to 0.53)

0.59 (0.40 to 0.87)

0.82 (0.55 to 1.23)

0.41 (0.09 to 1.79)

Reference

Other

0.47 (0.18 to 1.19)

0.59 (0.21 to 1.62)

Reference

Private residence

2.34 (1.92 to 2.84)

2.00 (1.61 to 2.49)

2.02 (1.55 to 2.63)

1.68 (1.25 t0 2.25)

0.69 (0.49 to 0.97)

0.67 (0.47 to 0.96)

0.52 (0.15 t0 1.82)

Reference

Lung

Location of death

Public hospital

1.19 (1.10 to 1.29)

1.10 (1.01 to 1.20)

1.53 (1.32 to 1.78)

1.37 (1.17 to 1.60)

2.01 (1.71 to 2.36)

1.98 (1.68 to 2.34)

2.14 (1.21 t0 3.77)

1.98 (1.07 to 3.64)

Reference

Hospice IPU

0.53 (0.47 to 0.59)

0.46 (0.41 to 0.52)

0.62 (0.50 to 0.76)

0.57 (0.46 to 0.71)

1.08 (0.89 to 1.31)

0.89 (0.73 to 1.09)

0.80 (0.37 to 1.7)

0.64 (0.28 to 1.46)

Reference

Residential care

0.35 (0.32 to 0.39)

0.50 (0.45 to 0.56)

0.29 (0.23 t0 0.37)

0.39 (0.31 to 0.49)

0.58 (0.48 t0 0.71)

0.68 (0.55 to 0.84)

0.49 (0.23 to 1.04)

0.65 (0.29 to 1.45)

Reference

Other

1.02 (0.79 to 1.33)

1.32 (0.99 to 1.78)

0.45 (0.21 to 0.96)

0.57 (0.27 t0 1.23)

Reference

Private residence

2.47 (2.30 to 2.66)

2.17 (2.00 to 2.35)

2.10 (1.83 to 2.42)

1.86 (1.61 to 2.16)

0.76 (0.63 t0 0.91)

0.72 (0.59 to 0.88)

0.68 (0.34 to 1.36)

0.68 (0.33 to 1.42)

Reference

(Continued on following page)
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Cancer

Maori

Pacific

Asian

MELAA/Other

Crude OR (95% CI)

Adj. OR (95% CI)

Crude OR (95% CI)

Adj. OR (95% CI)

Crude OR (95% CI)

Adj. OR (95% CI)

Crude OR (95% CI)

Adj. OR (95% CI)

TABLE 3. Crude and Adj. ORs, Comparing the Likelihood of Dying in a Given Location Between Ethnic Groups, Separately for the Nine Most-Common Causes of Cancer Death for Maori (Continued)

European

Non-Hodgkin lymphoma

Location of death

Public hospital

1.23 (0.95 to 1.60)

1.02 (0.77 to 1.34)

1.96 (1.37 to 2.81)

1.46 (0.98 to 2.16)

2.16 (1.50 to 3.11)

2.07 (1.42 t0 3.01)

0.82 (0.29 t0 2.33)

0.83 (0.28 to 2.41)

Reference

Hospice IPU

0.41 (0.26 to 0.65)

0.40 (0.25 to 0.66)

0.57 (0.32 to 1.03)

0.58 (0.31 to 1.08)

0.79 (0.47 to 1.34)

0.72 (0.42 to 1.23)

3.43 (1.30 to 9.06)

3.15 (1.16 to 8.56)

Reference

Residential care

0.48 (0.34 to 0.69)

0.75(0.51 to 1.11)

0.25 (0.13 to 0.49)

0.34 (0.17 to 0.70)

0.44 (0.26 t0 0.74)

0.52 (0.29 t0 0.92)

0.39 (0.09 to 1.69)

Reference

Other

1.03 (0.41 to 2.60)

1.50 (0.57 to 3.95)

Reference

Private residence

2.16 (1.66 to 2.82)

1.83 (1.37 to 2.43)

1.66 (1.12 to 2.44)

1.48 (0.97 to 2.25)

0.93 (0.60 to 1.46)

0.86 (0.54 to 1.36)

0.77 (0.22 to 2.70)

Reference

Pancreas

Location of death

Public hospital

1.46 (1.19to 1.81)

1.37 (1.09 to 1.71)

2.11 (1.52 to 2.93)

191 (1.351t0 2.71)

1.50 (1.06 to 2.11)

1.53 (1.08 to 2.17)

1.33 (0.57 to 3.07)

1.39 (0.60 to 3.24)

Reference

Hospice IPU

0.54 (0.43 to 0.68)

0.44 (0.34 to 0.56)

0.60 (0.41 to 0.89)

0.50 (0.33 t0 0.76)

1.31 (0.96 to 1.78)

1.05 (0.76 to 1.46)

1.26 (0.60 to 2.65)

1.10 (0.51 to 2.37)

Reference

Residential care

0.35 (0.26 to 0.46)

0.49 (0.36 to 0.66)

0.23 (0.13 t0 0.42)

0.30 (0.16 to 0.55)

0.62 (0.42 to 0.91)

0.85 (0.56 to 1.30)

0.58 (0.22 to 1.50)

0.77 (0.28 t0 2.12)

Reference

Other

1.16 (0.58 to 2.35)

1.96 (0.93 to 4.16)

Reference

Private residence

2.10 (1.76 to 2.50)

1.92 (1.59 to 2.33)

1.78 (1.32 to 2.4)

1.68 (1.23 to 2.31)

0.79 (0.57 to 1.09)

0.75 (0.54 to 1.04)

1.04 (0.50 to 2.15)

0.86 (0.40 to 1.82)

Reference

Prostate

Location of death

Public hospital

1.20 (0.97 to 1.49)

1.13(0.90 to 1.41)

163 (1.20t0 2.21)

1.49 (1.08 to 2.04)

1.56 (1.02 to 2.38)

1.64 (1.07 to 2.52)

0.92 (0.31 to 2.73)

Reference

Hospice IPU

0.51 (0.37 to 0.70)

0.40 (0.29 to 0.55)

0.74 (0.49 to 1.13)

0.66 (0.43 t0 1.01)

1.05 (0.63 to 1.74)

0.87 (0.51 to 1.49)

2.01 (0.78 to 5.14)

2.38 (0.86 to 6.6)

Reference

Residential care

0.42 (0.33 t0 0.52)

0.57 (0.45 10 0.72)

0.39 (0.28 to 0.55)

0.55 (0.39 t0 0.77)

0.60 (0.40 to 0.91)

0.68 (0.44 to 1.06)

1.22 (0.53 to 2.84)

1.40 (0.54 to 3.64)

Reference

Other

0.81 (0.43 to 1.55)

1.04 (0.54 to 2.03)

Reference

Private residence

2.90 (2.41 to 3.49)

2.30 (1.89 to 2.80)

2.19 (1.65 to 2.90)

1.72 (1.27 t0 2.31)

1.28 (0.83 to 1.96)

1.14 (0.74 t0 1.78)

0.36 (0.08 to 1.53)

Reference

Stomach

Location of death

Public hospital

1.36 (1.10 to 1.68)

1.12 (0.89 to 1.42)

1.33 (0.99 to 1.79)

0.99 (0.72 to 1.38)

1.64 (1.19 to 2.26)

1.55 (1.11 to 2.17)

2.64 (1.07 to 6.49)

2.64 (1.07 to 6.55)

Reference

Hospice IPU

0.55 (0.42 to 0.70)

0.43 (0.33 to 0.58)

0.61 (0.43 to 0.86)

0.54 (0.37 to 0.79)

1.58 (1.15 to 2.16)

1.25 (0.90 to 1.74)

0.38 (0.09 to 1.62)

Reference

Residential care

0.26 (0.19 to 0.36)

0.46 (0.32 to 0.65)

0.27 (0.17 to 0.43)

0.47 (0.29 to 0.76)

0.59 (0.40 to 0.87)

0.96 (0.63 to 1.47)

0.57 (0.17 to 1.95)

Reference

Other

1.26 (0.66 to 2.44)

1.58 (0.75 to 3.36)

Reference

Private residence

2.25 (1.87 to 2.70)

2.10 (1.71 to 2.58)

2.22 (1.72 t0 2.87)

2.14 (1.62 to 2.83)

0.62 (0.44 to 0.88)

0.57 (0.40 to 0.81)

NOTE. Adj. ORs are adjusted for age, sex, and deprivation. ORs not shown where the number of deaths over the follow-up period was < 5.
Abbreviations: Adj. OR, adjusted odds ratio; IPU, inpatient unit; MELAA, Middle Eastern/Latin American/African; OR, odds ratio.

1.16 (0.46 to 2.92)

1.14 (0.45 to 2.88)

Reference
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prioritized ethnicity within this study (wherein ethnicity was
prioritized in order of Maori, Pacific, Asian, MELAA/Other,
and European®), there may be some undercounting of
ethnic groups (eg, a Maori individual who also identifies as
Pacific will only be counted in the Maori group). We have not
considered the potential ramifications of this study’s findings
on costs of care provision, and this may be an area of future
research. Finally, we have highlighted the caveats associated
with interpretation of the place of death variable above.

It is highly unlikely that any of these limitations could
meaningfully affect the key findings of this study, nor the
potential ramifications and recommendations that are
based on them.

In conclusion, in this national study of ethnic differences in
cancer deaths across more than a decade, we found that
Maori and Pacific patients are substantially more likely to
die in a private residence or in hospital, and less likely to die
in hospice IPU or residential care facilities, than European
patients. It remains unclear whether these differences
reflect reasonable divergences in preferences for place
of death between ethnic groups, or whether they reflect
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APPENDIX

TABLE A1. Crude and Adjusted Proportions of Cancer Deaths, by Place of Death and Ethnicity, for the Nine Most Common Causes of Cancer Death for Maori

Total Population Maori Pacific Asian European MELAA/Other

Deaths Crude Deaths Crude Age Std. Deaths Crude Age Std. Deaths Crude Age Std. Deaths Crude Age Std. Deaths Crude Age Std.
Cancer (No.) % (No.) % % (No.) % % (No.) % % (No.) % % (No.) % %
Breast

Location of death

Public hospital 1,661 21 221 24 24 152 37 37 93 34 33 1,180 19 20 15 34 85

Hospice IPU 1,738 22 144 15 15 68 17 16 58 21 21 1455 24 29 13 30 30

Residential Care 2,004 26 118 13 13 43 10 10 45 16 18 1,792 29 19 6 14 13

Other 169 2 21 2 2 — — — — — — 139 2 2 — — —

Private residence 2,239 29 426 46 46 143 85 36 77 28 28 1586 26 29 7 16 16
Colorectal

Location of death

Public hospital 3250 22 181 22 22 81 24 23 93 28 27 2,881 22 21 14 33 35

Hospice IPU 3,023 20 114 14 16 75 22 26 95 28 33 2725 21 30 14 33 32

Residential care 4,061 28 113 14 12 35 10 8 63 19 15 3846 29 16 — — —

Other 289 2 23 3 2 5 1 1 — — — 258 2 1 — — —

Private residence 4,134 28 394 48 48 142 42 42 82 24 24 3,505 27 33 11 26 26
Leukemia

Location of death

Public hospital 1,627 43 169 47 46 93 55 57 69 54 54 1289 41 48 7 44 60
Hospice IPU 516 14 34 9 10 18 11 12 18 14 15 445 14 15 — — —
Residential care 695 18 28 8 7 11 6 5) 13 10 9 642 20 9 — — —
Other 67 2 — — — — — — — — — 60 2 1 — — —
Private residence 907 24 124 35 36 46 27 26 26 20 21 704 22 27 7 44 31

Liver

Location of death

Public hospital 718 25 136 25 25 90 35 34 66 32 35 421 22 25 5 29 28
Hospice IPU 602 21 88 16 16 34 13 14 57 28 31 416 22 25 7 41 44
Residential care 563 19 47 9 8 16 6 6 33 16 12 465 25 17 — — —
Other 45 2 5 1 1 — — — — — — 37 2 2 — — —
Private residence 979 34 265 49 50 116 45 45 45 22 20 550 29 31 — — —
Lung
Location of death
Public hospital 5,107 25 1,045 27 27 273 32 32 257 39 89 3,512 24 25 20 40 49
Hospice IPU 3,541 18 433 11 13 109 13 17 137 21 24 2,854 19 25 8 16 13
Residential care 4,845 24 470 12 12 87 10 10 124 19 14 4,156 28 18 8 16 14
Other 356 2 72 2 2 7 1 1 - - - 269 2 1 — — -
Private residence 6,334 31 1,839 48 46 368 44 41 145 22 22 3,972 27 30 10 20 21
Non-Hodgkin
lymphoma

Location of death

Public hospital 1,262 35 100 39 40 62 50 54 64 52 56 1,031 34 38 5 29 25
Hospice IPU 574 16 20 8 8 13 10 11 17 14 16 517 17 20 7 41 53
Residential care 850 24 37 14 12 10 8 7 16 13 9 785 26 13 — — —

(Continued on following page)
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TABLE A1. Crude and Adjusted Proportions of Cancer Deaths, by Place of Death and Ethnicity, for the Nine Most Common Causes of Cancer Death for Maori

(Continued)
Total Population Maori Pacific Asian European MELAA/Other
Deaths Crude Deaths Crude Age Std. Deaths Crude Age Std. Deaths Crude Age Std. Deaths Crude Age Std. Deaths Crude Age Std.
Cancer (No.) % (No.) % % (No.) % % (No.) % % (No.) % % (No.) % %
Other 62 2 5 2 1 — — — — — — 57 2 1 — — —
Private residence 826 23 97 37 39 39 31 28 25 20 18 662 22 27 — — —
Pancreas
Location of death
Public hospital 1,015 18 130 23 23 54 30 34 45 23 21 779 17 17 7 21 22
Hospice IPU 1376 25 89 16 18 31 17 20 60 31 36 1,186 26 32 10 30 35
Residential care 1,195 21 55 10 8 12 7 5 31 16 15 1,092 24 13 5 15 9
Other 76 1 9 2 1 = = = = = = 63 1 1 — — —
Private residence 1,931 35 285 50 50 83 46 41 53 27 26 1,499 32 37 11 33 35
Prostate
Location of death
Public hospital 1,501 20 113 22 25 60 28 25 30 27 16 1,294 19 22 — — —
Hospice IPU 1,144 15 44 9 11 26 12 22 18 16 51 1,050 16 27 6 27 59
Residential care 2,901 39 111 22 16 45 21 14 32 29 16 2,703 41 20 10 45 18
Other 174 2 10 2 1 — — — — — — 162 2 2 — — —
Private residence 1,800 24 226 45 47 81 38 38 29 26 17 1,462 22 29 — — —
Stomach
Location of death
Public hospital 748 22 151 26 26 68 25 27 59 29 31 462 20 21 8 40 53
Hospice IPU 712 21 82 14 15 41 15 16 64 32 35 523 23 28 — — —
Residential care 641 19 44 7 7 21 8 7 31 15 13 542 24 13 — — —
Other 54 2 12 2 2 — — — — — — 37 2 1 — — —
Private residence 1,215 36 301 51 51 137 51 49 45 22 21 725 32 36 7 35 26

NOTE. Data not shown where the number of deaths over the follow-up period was < 5.

Abbreviations: IPU, inpatient unit; MELAA, Middle Eastern/Latin American/African; Std., standardized.
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