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Background
People with psychosis experience worse cardiometabolic health
than the same-aged general population. In New Zealand,
Indigenous Maōri experiencing psychosis have greater risk of
cardiometabolic and other physical health problems.

Aims
To identify a cohort of adults accessing secondary mental health
and addiction services in NewZealand, with a previous psychosis
diagnosis as of 1 January 2018, and compare odds of hospital
admission outcomes, mortality and receipt of cardiometabolic
blood screening between Maōri and non-Maōri in the following
2 years.

Method
Crude and adjusted logistic regression models compared odds
of hospital admission outcomes, mortality and receipt of cardi-
ometabolic blood screening (lipids and haemoglobin A1c)
between Maōri and non-Maōri, occurring between 1 January
2018 and 31 December 2019.

Results
A cohort (N = 21 214) of Māori (n = 7274) and non-Māori (n =
13 940) was identified. Māori had higher adjusted risk of mortality
(odds ratio 1.26, 95% CI 1.03–1.54), and hospital admission with
diabetes (odds ratio 1.64, 95% CI 1.43–1.87), cardiovascular

disease (odds ratio 1.54, 95% CI 1.25–1.88) and any physical
health condition (odds ratio 1.07, 95% CI 1.00–1.15) than non-
Māori. Around a third of people did not receive recommended
cardiometabolic blood screening, with no difference between
Māori and non-Māori after covariate adjustment.

Conclusions
Maōri experiencing psychosis are more likely to die and be
admitted to hospital with cardiovascular disease or diabetes
than non-Maōri. Because of the higher cardiometabolic risk
borne by Maōri, it is suggested that cardiometabolic screening
shortfalls will lead to worsening physical health inequities for
Maōri experiencing psychosis.
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People with psychosis experience premature mortality,1 caused by
increased rates of physical illness, injury, poisoning and suicide.2,3

Increased physical illness among people with psychosis relates to
a variety of complex risk factors, including cardiometabolic
side-effects from antipsychotic medications.4,5 Higher rates of car-
diovascular disease (CVD) and diabetes are of particular concern,
especially because outcomes can be improved if these diseases are
detected and treated early, and their poor prognoses if left unman-
aged.4,6 In addition, people with psychosis can experience substan-
tial barriers to accessing appropriate psychiatric and physical
healthcare.4,7,8

In New Zealand, Indigenous Māori comprise approximately
17% of the population.9 Māori experience stark health inequity
compared with non-Māori, and particularly when compared to
New Zealand Europeans, who make up about 72% of the popula-
tion.10 Māori health inequity arises within the context of historical
and contemporary settler colonisation and racism, which has bene-
fited primarily European settlers while over-exposing Māori to risk
factors for poor health over multiple generations.11 Consequently,
Māori live, on average, 7 years less than non-Māori.12

Te Tiriti o Waitangi/The Treaty of Waitangi (Te Tiriti), signed
between Māori and the British Crown in 1840, is foundational to the
uncodified constitution of New Zealand.13 Recommendations made
by the Waitangi Tribunal are a contemporary basis for the implemen-
tation of Te Tiriti principles in health service delivery and policy.14 In
particular, the principle of active protection guides ‘the Crown’s

responsibility to protect actively Māori health and wellbeing through
the provision of health services… [and] requires the Crown to make
available to Māori, as citizens, health services that reasonably and
adequately attempt to close inequitable gaps in health outcomes with
non-Māori’.14 The principle of partnership furthermore recognises
the right of Māori to ‘choose how they organise themselves, and
how or through what organisations they express their tino rangatira-
tanga [sovereignty]’.14 However, Māori-led health services have been
strategically underfunded by the Crown,14 and Crown-run national
health services have, to date, inadequately met Māori need.15,16

Recent New Zealand studies of people with psychosis and
related disorders have reported that Māori have worse physical
health and mortality outcomes than non-Māori. Among New
Zealand adults with bipolar disorder, a recent study reported
higher morbidity and mortality among Māori compared with
non-Māori over a 5-year follow-up period.17 Similarly, inequities
were found in cardiometabolic (diabetes and CVD-related) hospital
admissions, as well as all-cause mortality, for rangatahi (young)
Māori, emerging approximately 4–7 years following a first-
episode psychosis diagnosis.18 However, no present data exist on
Māori versus non-Māori physical health and mortality differences
among all New Zealand adults experiencing psychosis (i.e.
diagnosed with any psychotic disorder).

Recent New Zealand research on youth with psychosis
has quantified relative socioeconomic privileges (in education,
employment and criminal justice) among non-Māori youth when
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compared with rangatahiMāori in the year before being diagnosed
with first-episode psychosis.19 To date, there is no evidence of phys-
ical health inequity for rangatahi Māori before or at first-episode
psychosis diagnosis,19 but inequities emerge in the years immedi-
ately following first-episode psychosis, and continue to increase.18

Rangatahi Māori are also approximately twice as likely as
non-Māori youth to be diagnosed with a psychotic disorder.20

Considering the inequitable physical health and premature mortal-
ity found for Māori in previous bipolar and psychosis studies,17,18

this is a critical health equity concern.
Recommendations for the physical health care of people with

psychosis in New Zealand have been published,21,22 including
current New Zealand Ministry of Health CVD risk assessment
and management guidance,23 and implemented in practice guide-
lines used by clinicians, such as community health pathways for
general practice and family medicine in New Zealand.24

Cardiometabolic blood screening is one important prevention tool
for identifying risk of developing serious health conditions. To
screen for CVD and diabetes risk, it is recommended that lipids
and haemoglobin A1c (HbA1c) are tested every 12 weeks during a
person’s first year taking antipsychotic medication, at least annually
thereafter, and when responsibility for monitoring is being trans-
ferred from secondary care.21,23 Additionally, because of inequity
in CVD risk burden for Māori, Pacific and South Asian peoples in
the general population, it is recommended that CVD screening in
the general population starts 15 years earlier than for people
without known risk factors.23 However, although national popula-
tion CVD screening guidelines include serious mental illness (e.g.
schizophrenia) as a significant risk factor that warrants CVD
screening, New Zealand has no formal national guidelines or pro-
gramme for CVD or metabolic screening for people with psychosis.
Conversely, the United Kingdom, for instance, has a free annual
physical health screening programme for people with psychosis.25

Because of heightened cardiometabolic risk, all people experien-
cing psychosis should receive routine cardiometabolic blood screen-
ing. However, limited resourcing and barriers to care mean that it is
likely there are gaps in screening coverage.7,8 Because of physical
health inequity, Māori are a priority group for cardiometabolic
health screening and intervention in the general population.23

Among people experiencing psychosis, Māori appear to experience
similar physical health inequities to those observed for Māori in the
general population.17,18 Thus, although cardiometabolic screening
is recommended for all people experiencing psychosis, the likely
inequitable cardiometabolic risk borne by Māori experiencing
psychosis renders this group high priority.

However, there are reasons to expect inequitable cardiometabolic
screening coverage forMāori. AMāori-led body of qualitative research
has voiced experiences of structural racism in the health system as a
strong barrier to receiving general care.16 Rangatahi Māori with
early-course psychosis have reported both racism and psychosis-
related prejudice when engaging with health services.26 Other recent
work has documented structural barriers which prevent Māori with
bipolar disorder from receiving appropriate healthcare in New
Zealand.15,27,28 These barriers for Māori sit in addition to established
barriers to physical health care for all people with psychosis.7,8

Additionally, building on recent research on physical health
equity and mortality among adults experiencing bipolar disorder17

and youth following first-episode psychosis,18 physical health
and mortality equity data are needed for adults experiencing
psychosis.

Aims

This study uses linked national health data for people aged 16–64
years, who are in contact with secondary mental health and

addiction services, with a psychosis diagnosis. It builds on previous
research by assessing both physical health and mortality measures
and receipt of routine cardiometabolic blood screening (lipids and
HbA1c) as a preventative physical healthcare measure. Over a
2-year study period (1 January 2018 to 31 December 2019), the
aims of this study are:

(a) Compare Māori and non-Māori risk of hospital admission
(including CVD- and diabetes-specific hospital admissions)
and mortality.

(b) Compare Māori and non-Māori odds of receiving cardiometa-
bolic blood screening (lipids and HbA1c).

(c) Compare the above outcomes between Māori dispensed anti-
psychotic medication and Māori not dispensed antipsychotic
medication.

Method

Ethics

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008. All procedures
involving human patients were approved by University of Otago
Ethics Committee (reference number HD22/089).

Participants

The study cohort was formed based on data from the Programme
for the Integration of Mental Health Data (PRIMHD) as part of
Te Whatu Ora/Health New Zealand National Collections data.
PRIMHD contains data from all publicly funded specialist mental
health and addiction service contact in New Zealand since July
2007.29 From PRIMHD, we identified a cohort of people (Māori
and non-Māori) aged 16–64 years, with a recorded psychosis diag-
nosis on or before 31 December 2017, and who were alive on
1 January 2018. Cohort inclusion was capped at a maximum age
of 64 years as mental health and addiction service use data are
incomplete for people aged 65 years and older.30 Inclusion codes
were DSM-IV and ICD-10 diagnostic codes for schizophrenia,
type 1 bipolar disorder, schizoaffective disorder, depressive disorder
with psychotic symptoms, organic psychotic disorder, substance-
induced psychotic disorder and psychosis not otherwise specified.
People with psychosis were identified via both DSM-IV and ICD-
9/10 regularly across the cohort identification period. Different
regions transitioned from using ICD-9 to ICD-10 at different
times during the time period. Diagnostic codes are given in the
Supplementary material (Supplementary Table 1 available at
https://doi.org/10.1192/bjo.2024.759). No differentiation was made
between in-patient and out-patient events. Only primary and
other relevant diagnoses were used for study inclusion (provisional
diagnoses were excluded). People were excluded if they had no
recorded contact with mental health and addiction services during
the 2-year study period (1 January 2018 to 31 December 2019);
this was done so the cohort includes only people for whom there
was demonstrated opportunity to perform cardiometabolic screen-
ing (i.e. contact with a clinician). Participant consent is not required
to analyse de-identified National Collections records.31

Measures

Data were linked between National Collections data-sets32 via an
encrypted National Health Index (NHI) identifier, covering hospital
admission (National Minimum Dataset (NMDS)), mortality
(Mortality Collection), laboratory (Laboratory Claims Collection),
mental health and addiction service use (PRIMHD) and
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pharmaceutical dispensing (Pharmaceutical Collection). Data were
extracted from 1 January 2018 to 31 December 2019.

In New Zealand, in-patient admission diagnostic coding is per-
formed by trained coders who code each diagnosis based on a stan-
dardised set of rules applied to the clinical file. In out-patient
specialist care, a diagnosis must be entered by clinicians either at
discharge or after 3 months of care.

Ethnicity and other demographic data were obtained from the
master NHI data-set. Ethnicity was collected during healthcare
interactions, with protocols for collection stipulating that this
should be self-identified ethnicity.33 Māori patients were identified
by prioritised ethnicity; patients were categorised as Māori if they
were recorded asMāori, regardless of any other recorded ethnicities.
All other patients were categorised as non-Māori. To align with
Te Tiriti,14 all main analyses compared Māori and non-Māori.

Hospital admissions

Hospital admissions during the study period were defined with
diagnostic codes recorded in the NMDS. The NMDS contains all
public and some private hospital admission data. Most hospital
care, in particular all acute admissions, takes place in the public
system, so this gives good coverage of hospital admission events.
All hospital admissions were filtered to only include medical and
surgical admissions (Health Specialty Codes beginning ‘M’ or ‘S’),
thus excluding psychiatric admissions. Four categories of admission
were defined based on presence of specific ICD codes as primary or
additional diagnostic codes: (a) physical health, (b) injury/poison-
ing, (c) CVD and (d) diabetes.

Physical health hospital admissions. Physical health covered a
broad category of admissions with any recorded physical health
condition diagnosis, excluding conditions related to pregnancy
and childbirth (ICD-9 codes 001–289, 320–629, 680–739; ICD-10
codes A00–E89, G00–N99).

Injury/poisoning hospital admissions. These were defined as
admissions with any recorded diagnosis of an injury (including
burns) or poisoning (ICD-9 codes 800–999; ICD-10 codes
S00–T88).

CVD-related hospital admissions. These were defined as admis-
sions where any relevant diagnosis of CVD was recorded (see
Supplementary Table 2 for codes).

Diabetes hospital admissions. These were defined as admissions
where any relevant diagnosis of diabetes (ICD-9 code 250; ICD-
10 codes E10–E11; gestational diabetes was excluded) was recorded.

Cardiometabolic blood screening

The Laboratory Claims collection contains claim and payment
information for community laboratory tests that have been pro-
cessed by the HealthPAC General Transaction Processing System,
and laboratory test information from Pegasus Health and Medlab
South.34 From the data, records of lipids and HbA1c tests were iden-
tified. Lipids screening was defined as completed if any relevant test
was recorded (i.e. any of triglycerides, total cholesterol, high-density
lipoprotein cholesterol, low-density lipoprotein cholesterol or total
cholesterol/high-density lipoprotein ratio).

Mental healthcare

Several aspects of mental health and addiction care during the study
period were identified from PRIMHD and the Pharmaceutical
Collection data: (a) placed under Mental Health (Compulsory
Assessment and Treatment) Act 1992 (any section); (b) psychiatric

in-patient admission (intensive care, acute or subacute); (c) use of
seclusion (within an in-patient setting) and (d) dispensing of
typical and/or atypical antipsychotic medications.

Physical multimorbidity at study entry (M3)

Physical multimorbidity at study entry (1 January 2018) was
assessed with a modified version of the M3 multimorbidity
index.35 Multimorbidity is quantified with ICD-10 diagnoses
recorded in hospital admission data over a 5-year lookback period
from study entry. The M3 assigns weights from 55 medical condi-
tions based on their predictiveness of mortality. The present study
concerns physical health status, so five psychiatric categories were
excluded from theM3 score calculation (major psychiatric disorder,
mental and behavioural disorder, anxiety and behavioural disorder,
drug and alcohol codes). To describe physical health at study entry,
M3 scores were categorised into 0, >0 to <1, 1 to <2, and ≥2. A score
of zero indicates that no relevant diagnostic codes were present in
hospital admission data; higher scores indicate presence of
condition(s) associated with higher mortality.

Covariates

Gender and date of birth were obtained from the NHI data-set.
Socioeconomic deprivation was assessed with New Zealand Index
of Deprivation 2018 quintiles, which indicates the relative depriv-
ation for geographic areas of New Zealand, based on the 2018
New Zealandcensus.36 Regression analyses were adjusted for poten-
tial confounding by gender, age and socioeconomic deprivation.
The New Zealand Index of Deprivation 2018 quintiles were
treated as ordinal in regression models. Age was treated as linear
and scaled into 5-year increments to aid interpretability of odds
ratios. Both crude and adjusted estimates are presented because,
for screening in particular, indicated ages differ between Māori
and non-Māori (in the general population), so adjustment for age
may obscure important differences in indicated screening.

Non-psychotic psychiatric comorbidities were identified from
the NMDS and PRIMHD. Psychiatric comorbidities were cate-
gorised into depression, anxiety, substance disorders and personal-
ity disorders (see Supplementary Table 3 for codes).

Analysis

All data cleaning and analysis was performed in the R software
environment for Windows (R 4.1, R Institute, Vienna, Austria; see
https://cran.r-project.org/bin/windows/base/). Reporting follows
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines.37

Descriptive analyses

Descriptive analyses of Māori and non-Māori cover demographic,
clinical and service use characteristics, including multimorbidity
and hospital admissions before study entry. These descriptive ana-
lyses are presented as profiles (counts and percentages): no formal
statistical comparisons are made, as the objective of this table is to
describe general differences by ethnicity that may be relevant for
considering confounding.37

Maōri versus non-Maōri comparisons

Logistic regression models were estimated to compare Māori and
non-Māori in risk of hospital admission, mortality and cardiometa-
bolic blood screening over the 2-year study period. Because of the
cardiometabolic risks associated with antipsychotic medication,
further logistic regression models restricted to Māori were used to
compare cardiometabolic admissions and blood screening in
Māori receiving antipsychotic medication with Māori not receiving
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antipsychotic medication. Further logistic regression models also
compared Māori males and Māori females in risk of hospital admis-
sion, mortality and blood screening. Logistic regression models
assume follow-up time is consistent across the sample.

Supplementary analysis

A supplementary analysis was performed to quantify likely inequi-
ties for Pacific peoples, who sit outside the scope of the present
research aims, but who also experience significant health inequities
in New Zealand. Although these findings are not directly related to
the aims of the present study, the study data-set presented an oppor-
tunity to disseminate supplementary findings in this underre-
searched area. Crude and adjusted analysis of hospital admission,
mortality and blood screening outcomes were re-estimated for
three ethnic groups: Māori, Pacific peoples and New Zealand
European. Pacific peoples (n = 1769) and New Zealand European
(n = 9702) ethnicities were identified by using the NHI data-set.33

Results

A total of 21 214 people were included in the study cohort, accord-
ing to the inclusion criteria (see Fig. 1). About a third of the study
cohort were Māori (n = 7274, 34.3%).

Table 1 describes the demographic and clinical characteristics of
Māori and non-Māori at study entry. Relative to non-Māori, Māori
tended to be younger, exposed to more socioeconomic deprivation
and have higher physical multimorbidity at study entry. Māori were
more likely to have diagnoses of schizophrenia, substance-induced
psychosis, schizoaffective disorder and unspecified psychosis; and
less likely to have diagnoses of bipolar disorder and depression
with psychosis. Māori were also more likely to have diagnoses of
substance use and personality disorders, and less likely to have diag-
noses of major depression and anxiety disorder. Māori were more
likely to be dispensed antipsychotic medication (typical and atyp-
ical) and be placed under the Mental Health Act, and were nearly
twice as likely to experience seclusion.

Risk of hospital admission, mortality and cardiometabolic blood
screening during the study period are presented in Table 2.
Approximately a quarter of the cohort were admitted to hospital
with a physical health condition over the study period, and approxi-
mately a fifth were admitted to hospital with an injury or poisoning.
Cardiometabolic admissions were uncommon, but more common
among Māori that non-Māori. After adjustment for confounding
by age, gender and socioeconomic deprivation, Māori were more
likely to be admitted to hospital with any physical health condition
(odds ratio 1.07, 95% CI 1.00–1.15), CVD (odds ratio 1.54, 95% CI
1.25–1.88) and diabetes (odds ratio 1.64, 95% CI 1.43–1.87), and
had a higher risk of mortality (odds ratio 1.26, 95% CI 1.03–1.54).

Of the 4718 people admitted to hospital with injury or poison-
ing, 825 were coded as self-harm: 236 Māori (3.2% of total Māori)
and 589 non-Māori (4.2% of total non-Māori). Cause of death
data were only available for the first year of follow-up, as 2019
cause of death data were not yet available at the time of extraction.
Of the 214 deaths in 2018, 125 (58.4%) were attributed to a medical
cause: 35 to cancer, 35 to CVD, 16 to respiratory conditions, 13 to
metabolic/nutritional/endocrine conditions (e.g. diabetes), and 26
to other physical health conditions. The remaining 89 deaths were
from non-medical events: 47 from suicide, 28 from accidental poi-
soning (18 from medications; ICD-10 code X41) and 14 from other
events (e.g. transport accident). During the study period, there were
32 895 total hospital admissions involving 10 322 unique patients;
10 386 admissions were same-day discharges.

Less than two-thirds of Māori received recommended screening
for lipids (60.1%) and HbA1c (65.6%). Māori were less likely receive

lipids (crude odds ratio 0.90, 95% CI 0.85–0.96) and HbA1c (crude
odds ratio 0.85, 95% CI 0.80–0.91) blood screening than non-Māori.
However, after adjustment for differences in age, gender and socio-
economic deprivation, there was no statistical difference between
Māori and non-Māori in rates of screening for lipids (odds ratio
1.02, 95% CI 0.96–1.09) or HbA1c (odds ratio 0.97, 95% CI
0.91–1.04). In adjusted models, higher socioeconomic deprivation
(odds ratio 1.05, 95% CI 1.02–1.07) and older age (odds ratio
1.23, 95% CI 1.22–1.25; scaled to represent a 5-year age difference)
were significant positive predictors of lipids screening receipt. Older
age (odds ratio 1.20, 95% CI 1.18–1.21) and female gender (odds
ratio 1.44, 95% CI 1.35–1.53) were significant positive predictors
of HbA1c screening receipt.

Table 3 compares receipt of blood screening and diabetes- and
CVD-related hospital admissions between Māori dispensed anti-
psychotic medication and Māori not dispensed antipsychotic medi-
cation. Māori who were dispensed antipsychotic medication (mean
38.5 years, s.d. = 11.6) tended to be older than Māori not dispensed
antipsychotic medication (mean 37.5 years, s.d. = 12.2; t[6417.7] =
3.45, P < 0.001). Māori males were also more likely to be dispensed
antipsychotic medication than Māori females (χ2[1, n = 7272] =
64.9, P < 0.001). After covariate adjustment, Māori who were dis-
pensed antipsychotic medication were more likely to have screening
completed for lipids (odds ratio 1.51, 95% CI 1.37–1.67) and HbA1c

(odds ratio 1.37, 95% CI 1.24–1.52), more likely to be admitted to
hospital with diabetes (odds ratio 1.60, 95% CI 1.29–1.98) and
less likely to be admitted to hospital with CVD (odds ratio 0.72,
95% CI 0.53–0.99).

Further analysis compared outcomes for Māori males and
Māori females within the study cohort. These comparisons were
adjusted for age, as Māori females (mean 39.7 years, s.d. = 12.3)
were older than Māori males (mean 37.1 years, s.d. = 11.5;
t[5616.5] = 9.22, P < 0.001). Māori females were more likely to be
admitted to hospital with any physical health condition (odds
ratio 1.66, 95% CI 1.48–1.85), injury/poisoning (odds ratio 1.55,
95% CI 1.38–1.74) and diabetes (odds ratio 1.71, 95% CI
1.40–2.09). No difference was found for CVD-related hospital
admissions (odds ratio 0.98, 95% CI 0.71–1.34). Māori females
appeared less likely to die, although the estimate for this difference
was imprecise and did not exclude the null (odds ratio 0.77, 95% CI
0.55–1.07). Māori females were less likely to receive lipids screening
(odds ratio 0.89, 95% CI 0.80–0.98), but more likely to receive
HbA1c screening (odds ratio 1.26, 95% CI 1.14–1.40).

Supplementary analysis (see Supplementary Table 4) showed
Pacific peoples with psychosis diagnoses having higher adjusted
risk of hospital admission with diabetes (odds ratio 2.79, 95% CI
2.24–3.46) and CVD (odds ratio 1.86, 95% CI 1.31–2.60) than
New Zealand European people. Pacific peoples had significantly
higher crude and adjusted estimates for lipids (adjusted odds ratio
2.04, 95% CI 1.81–2.30) and HbA1c (adjusted odds ratio 1.75,
95% CI 1.55–1.97) screening receipt compared with New Zealand
European people with psychosis.

Discussion

Summary and interpretation of results

In this large cohort of 21 214 adults with psychosis who access sec-
ondary mental health and addiction services in New Zealand, Māori
had higher adjusted risk of mortality, as well as higher risk of hos-
pital admission with CVD, diabetes and any physical health condi-
tion than non-Māori. Greater inequities were found for
cardiometabolic (CVD- and diabetes-related) admissions than for
the broader physical health admissions category. Māori also had
higher physical multimorbidity (M3 scores) at the beginning of
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the study period, suggesting an overall poorer state of health. Māori
were less likely to receive cardiometabolic blood screening (lipids
and HbA1c), although these differences became null after adjusting
for gender, age and socioeconomic deprivation.

Overall, approximately a third of people did not receive any
recommended cardiometabolic blood screening during the 2-year
study period. It should be noted that only people with recorded
mental health and addiction service contact were included in the
analysis. Thus, this gap in blood screening coverage is not accounted
for by people falling out of service contact; this gap represents
people who had contact with specialist services, and for whom
screening was likely possible.

The estimated cardiometabolic blood screening rates are
broadly comparable to uptake on annual physical health checks
(which include cardiometabolic blood screening) for people experi-
encing psychosis in the UK. During the most recent recorded year,
58.5% of eligible people received their annual physical health check
in the UK.38 Unlike New Zealand, the UK provides free annual
physical health checks for people aged 18 years and over

experiencing psychosis.25 However, despite being free in the UK,
uptake of physical health checks appears broadly in line with cardi-
ometabolic blood screening coverage among patients in New
Zealand. So, although cost is a significant barrier for many people
accessing healthcare,39 UK data suggest that removing cost alone
will not be an adequate solution to achieving universal screening
coverage.

As a human rights and quality-of-care issue, reduction of phys-
ical healthcare barriers for people experiencing psychosis should be
considered urgent. Health policy makers and practitioners may look
to, for example, the Annual Diabetes Review as a formal template
for recommended routine health screening.40 Although annual
monitoring is recommended for people with psychosis in the
general New Zealand CVD risk assessment guidelines23 and
academic literature,21 no physical health monitoring guidelines or
programmes for people with psychosis have been formalised in
New Zealand. The wider research project, which comprises the
present study, will produce recommendations on how physical
health screening can be improved for people with psychosis in

Diagnosis of non-
provisional psychosis 

before 1 January 
2018 in PRIMHD 

( n = 39 479)

Alive at 1 January 

2018 

(n = 36 024)

Aged 16–64 years at 

1 January 2018

(n = 31 746)

Had contact with mental 
health and addiction 

services between
1 January 2018 and 
31 December 2019 

(n = 21 214)

Maori 
(n = 7274)

Non-Maori
(n = 13 940)

Fig. 1 Cohort identification steps. PRIMHD, Programme for the Integration of Mental Health Data.
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New Zealand, particularly Māori. It is clear from the present results
that contact with mental health and addiction services alone does
not ensure completion of recommended cardiometabolic blood
screening, so more work in this area is needed.

Considering the increased physical health risks for Māori with
psychosis, screening for cardiometabolic conditions is a priority.
However, we found that only 60.1% of Māori received recom-
mended lipids screening, and only 65.6% of Māori received recom-
mended HbA1c screening during the study period. Among Māori,
those receiving antipsychotic medication were more likely to have
lipids (64.6%) and HbA1c (68.6%) screening completed. However,
approximately a third of Māori receiving antipsychotics still did
not have any blood screening completed over the 2-year study
period. Māori and non-Māori had comparable adjusted odds of
having blood screening completed. Age was a significant predictor
of both lipids and HbA1c screening, so the crude finding that
Māori are less likely to receive recommended blood screening is
explained, in part, by younger age (Māori were nearly 4 years
younger, on average, in this cohort). Against the background of
enhanced risk for related health outcomes for Māori, as well as
apparently higher rates of antipsychotic dispensing (57.8% com-
pared with 48.6% for non-Māori in this cohort), this is a healthcare
inequity. Facilitating higher screening, particularly soon after
psychosis diagnosis,18 should be a target to improve the physical
health of Māori with psychosis. Otherwise, it appears likely that
the present shortfall in cardiometabolic screening will dispropor-
tionately harm Māori.

Improving the physical health of Māori with psychosis is man-
dated by the principles of Te Tiriti.14 We suggest this should begin
with intentionally facilitating culturally safe healthcare. Recently,
Māori with psychosis have reported both structural and interper-
sonal racism in the New Zealand health system,15,26–28 coupled
with diagnostic overshadowing.8 Accessible physical healthcare
for Māori with psychosis involves clear pathways through care,
improving the clinical culture (as expressed by staff) and the
enhancement of support networks alongside people experiencing
psychosis.28 Kaupapa Māori healthcare models, such as the
Meihana model and Hui process,41,42 enshrine these facilitators in
formal service delivery frameworks based in tikanga (customs)
and te ao (worldview)Māori. Enhancement of Māori with psychosis
will require the privileging of KaupapaMāori healthcare providers,
which have been historically underfunded by the Crown.14 To
attempt to address these issues, Te Aka Whaiora/Māori Health
Authority, was set up as an agency specifically responsible for
health services for Māori. However, a new New Zealand
Government started work to disestablish this entity in late 2023.43

Among Māori, we found that antipsychotic medication was
associated with increased risk for diabetes hospital admission and
reduced risk for CVD hospital admission. The lower rate of CVD
hospital admission is surprising, given the well-established cardio-
metabolic risks of antipsychotic medications.4,5,21 However, one
recent within-person analysis reported no difference in hospital

Table 1 Demographic and clinical characteristics of Maōri and non-
Maōri at 1 January 2018

Maōri Non-Maōri

n % n %

Total 7274 13 940
Gendera

Male 4486 61.7 8028 57.6
Female 2786 38.3 5904 42.4

Mean (s.d.) age, years 38.1 (11.9) 41.9 (12.5)
Age group, years

16–29 2085 28.7 2876 20.6
30–44 2854 39.2 4791 34.4
45–64 2335 32.1 6273 45.0

Deprivation quintile
1 280 3.8 1442 10.3
2 570 7.8 2064 14.8
3 911 12.5 2667 19.1
4 2016 27.7 4029 28.9
5 3476 47.8 3716 26.7

Prior psychosis diagnosesb

Schizophrenia 5289 72.7 8097 58.1
Bipolar disorder type 1 2212 30.4 5252 37.7
Depression with psychosis 581 8.0 1579 11.3
Substance-induced psychosis 1727 23.7 1626 11.7
Schizoaffective 2149 29.5 3317 23.8
Other 1728 23.8 3170 22.7
Organic 107 1.5 192 1.4
Not otherwise specified
psychosis

3322 45.7 5431 39.0

Not otherwise specified
psychosis only

293 4.0 623 4.5

Other prior psychiatric diagnoses
Substance use disorders 5000 68.7 5937 42.6
Depression 1309 18.0 3368 24.2
Anxiety 841 11.6 2885 20.7
Personality disorders 1795 24.7 2861 20.5

Physical multimorbidityc

M3 mean (s.d.) 0.22 (0.48) 0.19 (0.45)
0 4989 68.6 9980 71.6
>0 to <1 1765 24.3 3120 22.4
1 to <2 398 5.5 638 4.6
≥2 120 1.6 200 1.4

Prior cardiometabolic hospital admission
Cardiovascular disease 179 2.5 393 2.8
Diabetes 734 10.1 941 6.8

Mental health treatment during study period
Treated under the Mental
Health Act

2132 29.3 3124 22.4

Seclusion 503 6.9 524 3.8
Typical antipsychotic
medication

1158 15.9 1404 10.1

Atypical antipsychotic
medication

3410 46.9 5636 40.4

Any antipsychotic medication 4202 57.8 6557 48.6

a. A total of ten people (two Maōri and eight non-Maōri) were recorded as other or
unknown gender.
b. All psychiatric diagnoses use an unrestricted lookback period.
c. M3 score and prior hospital admissions for cardiovascular disease and diabetes used a
5-year lookback period from study entry.

Table 2 Risk of hospital admission, mortality and blood screening events for Maōri (n = 7274) compared with non-Maōri (n = 13 940), during the
2018–2019 study period

Maōri, n (%) Non-Maōri, n (%) Crude odds ratio (95% CI) Adjusted odds ratioa (95% CI)

Physical health admission 1786 (24.6) 3544 (25.4) 0.95 (0.89–1.02) 1.07 (1.00–1.15)
Injury/poisoning admission 1570 (21.6) 3148 (22.6) 0.94 (0.88–1.01) 1.02 (0.95–1.09)
Cardiovascular admission 168 (2.3) 281 (2.0) 1.15 (0.95–1.39) 1.54 (1.25–1.88)
Diabetes admission 427 (5.9) 617 (4.4) 1.35 (1.19–1.53) 1.64 (1.43–1.87)
Mortality 163 (2.2) 299 (2.1) 1.05 (0.86–1.27) 1.26 (1.03–1.54)
Lipids screening 4373 (60.1) 8718 (62.5) 0.90 (0.85–0.96) 1.02 (0.96–1.09)
Haemoglobin A1c screening 4770 (65.6) 9629 (69.1) 0.85 (0.80–0.91) 0.97 (0.91–1.04)

a. Adjusted for age, gender and socioeconomic deprivation.
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admission risk for individuals during antipsychotic exposure
periods compared to non-exposure periods, and also reported a
reduction in cardiovascular mortality during antipsychotic expos-
ure periods.44 Another recent study reported that antipsychotic
use is associated with greater adherence to cardiometabolic medica-
tions,45 suggesting a complex interplay of pharmacology and beha-
viours driving the observed patterns.

The overall effect of antipsychotic medications on physical mor-
bidity and mortality appears complex. Despite their cardiometa-
bolic side-effects, antipsychotics reduce all-cause mortality in
people with schizophrenia.46 However, people with psychosis who
take antipsychotic medications have much worse physical health
than the same-age general population.4 Consequently, in addition
to routine clinical monitoring (e.g. blood screening) and interven-
tion, integrated care approaches appear a promising mode of
support for people experiencing psychosis, and their support net-
works, to improve physical health. These approaches take a wider
scope to improving the overall health of people with psychosis, typ-
ically involving support from a team of multidisciplinary specia-
lists.47,48 Early pilot evaluations of multidisciplinary support
programmes have shown promise in New Zealand, including for
Māori.47 However, further rollout and evaluation is needed.

Supplementary analyses (Supplementary Table 4) identified
that Pacific peoples experiencing psychosis receive cardiometabolic
blood screening at substantially higher rates than both Māori and
New Zealand European people experiencing psychosis. These find-
ings demonstrate that it is possible to reach a higher-risk ethnic
group with equitable screening coverage. It should be considered
what factors are facilitating better coverage for Pacific peoples,
and how these may transfer to addressing the present concern of
improving Māori blood screening. Based on the reported experi-
ences on Māori with psychosis in the health system described
above,15,26,27 we suggest that this begins with honouring Te Tiriti
principles of partnership, equity, active protection and options14

in healthcare through funding Kaupapa Māori health services and
maintaining educational and professional pathways for Māori in
the health system.

Strengths and limitations

The study used a national cross-section of people experiencing
psychosis and in contact with publicly funded mental health and
addiction services between 1 January 2018 and 31 December
2019. In New Zealand, nearly all psychiatric care related to psych-
otic mental disorders occurs in the public health system, at least
at some point during care, so the vast majority of eligible patients
will have been included in this study. Encrypted identifiers
enabled linkage of patient records across multiple National
Collections data-sets, providing good national coverage of both
people and health/healthcare events. Notably, the present cohort
contains only active adults accessing secondary mental health and
addiction services in New Zealand, and thus screening gaps in
this group are modifiable through clinicians in these settings.
However, a group of 10 532 people were excluded from the study,

as they did not have contact with mental health and addiction
services during the study period. This exclusion was made
because it was not possible to determine whether this group had
no contact with specialist services because they had no need (e.g.
they may have had very mild and possibly brief psychosis, and
therefore may not be indicated for blood screening) or because
they had, for example, severe negative symptoms.Without specialist
service contact, this group will be harder to reach; however, we
cannot say what their health status or need may be.

There are some limitations to this study. First, cardiometabolic
blood screening was chosen for this analysis, because of the high-
quality and accessible national data. However, there are other
important screening tools and aspects of physical healthcare that
were not able to be accounted for because there was no or less
accessible national-level data (e.g. blood pressure, weight/body
mass index and full CVD risk assessment). Although such work
will be more challenging with present data constraints, future
research drawing on different data-sets is needed to document the
care Māori with psychosis are receiving over time, across healthcare
settings (i.e. in primary care and across various mental health ser-
vices). Second, to best align with Te Tiriti, Māori were referenced
against all non-Māori in main analyses. However, health status
and healthcare received will vary between non-Māori ethnic
groups (see e.g. Supplementary Table 4). Third, although we
adjusted for social deprivation, we were unable to adjust for more
granular predictors of poor health (e.g. tobacco use). Finally, the
NHI ethnicity measure used in this study has been reported to
undercount Māori by 16%,49 meaning some Māori are likely incor-
rectly classified as non-Māori. This may lead to underestimates of
differences by ethnicity.

In conclusion, indigenous Māori adults (aged 18–64 years) with
psychosis who access secondary mental health and addiction ser-
vices in New Zealand had greater adjusted risk of being admitted
to hospital with diabetes or CVD than non-Māori during a 2-year
study period (1 January 2018 to 31 December 2019). Māori and
non-Māori received recommended cardiometabolic blood screen-
ing at similar rates after adjusting for covariates. Overall failure to
complete cardiometabolic blood screening for at least three out of
every ten people with psychosis in New Zealand will lead to substan-
tial cardiometabolic risk going undetected. Because of the increased
physical health burden borne byMāori with psychosis, this failure is
likely to perpetuate and worsen cardiometabolic health and mortal-
ity inequities for Māori experiencing psychosis. The New Zealand
health system must seek to address these gaps in cardiometabolic
screening for people with psychosis, so practitioners can intervene
on modifiable causes of physical illness. Facilitating culturally safe
physical health services for Māori with psychosis is one area that
requires deliberate attention.

The title of this wider research project, Te Pu Korokoro, is
derived from a pūrākau. Pūrākau are a form of narrative or story
that provide context and connections between the present and
the past. They are noted to contain philosophical thought,
epistemological constructs, cultural codes and worldviews that are
vital for collective identity as Māori.50 Many pūrākau portray the

Table 3 Risk of cardiometabolic hospital admission and blood screening for Maōri, compared between those dispensed (n = 4202) and not dispensed
(n = 3072) antipsychotic medication during the 2018–2019 study period

Maōri dispensed
antipsychotics, n (%)

Maōri not dispensed
antipsychotics, n (%)

Crude odds ratio
(95% CI)

Adjusted odds ratio
(95% CI)a

Cardiovascular admission 85 (2.0) 83 (2.7) 0.74 (0.55–1.01) 0.72 (0.53–0.99)
Diabetes admission 288 (6.9) 139 (4.5) 1.55 (1.26–1.92) 1.60 (1.29–1.98)
Lipids screening 2713 (64.6) 1660 (54.0) 1.55 (1.41–1.70) 1.51 (1.37–1.67)
Haemoglobin A1C screening 2882 (68.6) 1888 (61.5) 1.37 (1.24–1.51) 1.37 (1.24–1.52)

a. Adjusted for age, gender and socioeconomic deprivation.
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characteristics of different animals or other elements in the taiao
(environment) that can benefit the well-being and prosperity of
people. The pūrākau of Te Pu Korokoro relates the experience of
Māori experiencing psychosis to that of kuaka (godwit) falling
from the safety of an air pocket into harsh winds during migration.
The present paper quantifies some physical health- and care-related
aspects of this experience. Like the migrating kuaka, Māori with
psychosis must be supported on their own journey. Ultimately,
the aim of Te Pu Korokoro is to deliver recommendations on how
the New Zealand health system can best support these journeys.
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