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Inequity in one-year mortality 
a� er � rst myocardial 

infarction in Māori and 
Paci� c patients: how much is 
associated with differences 
in modi� able clinical risk 
factors? (ANZACS-QI 49)
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ABSTRACT
AIMS: Ischaemic heart disease (IHD) mortality rates a� er myocardial infarction (MI) are higher in Māori 
and Pacific compared to European people. The reasons for these di� erences are complex and incompletely 
understood. Our aim was to use a contemporary real-world national cohort of patients presenting with 
their first MI to better understand the extent to which di� erences in the clinical presentation, cardiovascular 
(CVD) risk factors, comorbidity and in-hospital treatment explain the mortality outcomes for Māori and 
Pacific peoples.

METHODS: New Zealand residents (≥20 years old) hospitalised with their first MI (2014–2017), and who 
underwent coronary angiography, were identified from the All New Zealand Acute Coronary Syndrome 
Quality Improvement (ANZACS-QI) registry. All-cause mortality up to one year a� er the index admission 
date was obtained by linkage to the national mortality database. 

RESULTS: There were 17,404 patients with a first ever MI. European/other comprised 76% of the population, 
Māori 11.5%, Pacific 5.1%, Indian 4.3% and Other Asian 2.9%. Over half (55%) of Māori, Pacific and Indian 
patients were admitted with their first MI before age 60 years, compared with 29% of European/other 
patients. Māori and Pacific patients had a higher burden of traditional and non-traditional cardiovascular 
risk factors, and despite being younger, were more likely to present with heart failure and, together with 
Indian peoples, advanced coronary disease at presentation with first MI. A� er adjustment for age and sex, 
Māori and Pacific, but not Indian or Other Asian patients had significantly higher all-cause mortality at 
one year compared with the European/other reference group (HR 2.55 (95% CI 2.12–3.07), HR 2.98 (95% CI 
2.34–3.81) for Māori and Pacific respectively). When further adjusted for di� erences in clinical presentation, 
clinical history and cardiovascular risk factors, the excess mortality risk for Māori and Pacific patients was 
reduced substantially, but a di� erential persisted (HR 1.77 (95% CI 1.44–2.19), HR 1.42 (95% CI 1.07–1.83)) 
which was not further reduced by adjustment for di� erences in in-hospital management and discharge 
medications.

CONCLUSION: In New Zealand patients a� er their first MI there is a three-fold variation in one-year 
mortality based on ethnicity. At least half of the inequity in outcomes for Māori, and three-quarters for 
Pacific people, is associated with di� erences in preventable or modifiable clinical factors present at, or 
prior to, presentation.
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In New Zealand, age standardised hos-
pitalisation rates for ischaemic heart 
disease (IHD) and its most important 

clinical manifestation, myocardial infarction 
(MI), have steadily decreased over the last 
10 years.1,2 However, despite this good news, 
Māori, Pacifi c and South Asian peoples 
continue to have higher IHD hospitalisation 
rates, and Māori and Pacifi c peoples have 
higher IHD mortality rates compared to Eu-
ropean.3,4 The reasons for these differences 
are complex and incompletely understood. 
The All New Zealand Acute Coronary Syn-
drome Quality Improvement (ANZACS-QI) 
registry collects a comprehensive dataset 
for all patients presenting to New Zealand 
public hospitals with an ACS (acute coronary 
syndrome) who undergo investigation with 
a coronary angiogram. The ANZACS-QI reg-
istry is linked via an encrypted identifi er to 
national administrative datasets to augment 
data and to track patient outcomes.5 Our aim 
was to use this contemporary real-world 
national cohort, in patients presenting 
with their fi rst MI, to better understand the 
extent to which differences in the clinical 
presentation, cardiovascular disease (CVD) 
risk factors, comorbidity and in-hospital 
treatment explain the divergence in out-
comes between ethnic groups. 

Methods
Cohort

New Zealand residents aged ≥20 years 
hospitalised with their fi rst MI between 1 
January 2014 and 31 December 2017 and 
who underwent coronary angiography were 
identifi ed from the ANZACS-QI registry. 

The ANZACS-QI registry is a web-based 
electronic database that captures a 
mandatory dataset which includes patient 
demographics, admission ACS risk strat-
ifi cation, cardiovascular risk factors, 
investigations and management, inpatient 
outcomes and medications prescribed at 
discharge. The patients captured in the 
registry are linked via an encrypted unique 
National Health Identifi er (NHI) to national 
hospitalisation, mortality and pharmaceu-
tical dispensing national datasets. Details 
regarding the ANZACS-QI programme, 
registry data collection and linkage to 
national datasets have been previously 
reported.5 Data collected in ANZACS-QI 
has been previously described in detail.5,6

The registry is subject to monthly auditing 
to ensure capture of >95% of all patients 
admitted with suspected ACS who are investi-
gated with coronary angiography, and annual 
audit to check the accuracy of data entry.

Data and definitions
MI was defi ned according to the 

contemporary universal defi nition.7Socio-
demographic variables and residency status 
were derived from the linked national 
dataset. For patients in whom more than 
one ethnic group was recorded, ethnicity 
was prioritised, in accordance with health 
sector protocols, in the following order: 
indigenous Māori, Pacifi c, Indian, Other 
Asian and European/other.8 European /other 
included all those identifying as European as 
well as a small number of people from the 
Middle East, Africa and Latin America. Fijian 
Indian people are categorised as ‘Indian’, 
as opposed to ‘Pacifi c’. Socioeconomic 
deprivation was assessed by the NZDep13 
score, a census-based small area 10-point 
index of deprivation based on the person’s 
domicile.9 Clinical presentation variables 
from the ANZACS-QI registry included 
type of MI (ST-elevation MI (STEMI) or non 
ST-elevation MI (NSTEMI)), known prior 
congestive heart failure (CHF), components 
of the Global Registry of Acute Coronary 
Events (GRACE) in-hospital mortality risk 
score (including Killip class, admission heart 
rate and blood pressure, cardiac arrest on 
admission, electrocardiogram fi ndings, 
troponin level, admission creatinine),10 left 
ventricular ejection fraction (LVEF) assessed 
by transthoracic echo or left ventriculogram, 
coronary artery disease extent on angiog-
raphy. Killip class was divided into those 
without (Class I) and with acute heart failure 
(Classes II–IV).11 Left ventricular ejection 
fraction (LVEF) assessment was classifi ed 
into normal (≥50%), mild impairment 
(40–49%), moderate to severe impairment 
(<40%), and not quantifi ed further. Coronary 
artery disease (CAD) extent was defi ned 
by the fi ndings at angiography and were 
grouped into one of the following: (i) no 
signifi cant CAD, defi ned as the absence of 
any stenosis with ≥50% diameter loss in 
the epicardial vessels, (ii) signifi cant (≥50% 
stenosis) single vessel coronary disease, 
(iii) signifi cant (≥50% stenosis) double 
vessel coronary artery disease, (iv) signif-
icant three-vessel disease and/or left main 
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stem (LMS) disease ≥50%. Due to the use of 
multiple different Troponin assays across 
New Zealand, the peak troponin values for 
each patient were stratifi ed into quintiles 
for each separate assay. eGFR at admission 
was calculated using the CKD-EPI equation 
in ml/min and reported in CKD stages one 
(>90ml/min), two (60–90ml/min), three 
(30–60ml/min), four (15–30ml/min) and fi ve 
(<15ml/min).12 Cardiovascular disease risk 
factors, history and comorbidity variables 
included: smoking status defi ned as current, 
ex-smoker or never smoker, diabetes 
mellitus, hypertension (HT), low-density 
lipoprotein (LDL) and total cholesterol (TC) 
to high-density lipoprotein (HDL) ratio, 
body mass index (BMI), history of chronic 
obstructive pulmonary disease (COPD), 
history of congestive heart failure (CHF) 
and prior atherosclerotic CVD—defi ned as a 
prior diagnosis or history of transient isch-
aemic attack or ischaemic stroke, peripheral 
vascular disease or radiological evidence of 
vascular disease. 

Investigation and management vari-
ables were coronary revascularisation by 
percutaneous coronary intervention (PCI) 
or coronary artery bypass grafting (CABG). 
Discharge medications were: aspirin, P2Y12 
inhibitor (clopidogrel or ticagrelor), statins, 
angiotensin converting enzyme inhibitors 
(ACEIs) and beta-blockers. Dual anti-platelet 
therapy (DAPT) was aspirin plus a P2Y12 
inhibitor.

Outcomes
All-cause mortality up to one year after 

the index admission date was obtained by 
linkage to the national mortality database. 

Statistical analysis
Categorical variables were summarised as 

frequency and percentage and continuous 
variables as mean and standard deviation 
(SD). Comparisons across ethnic groups 
were made using Pearson’s chi-square 
test, one-way ANOVA or a Kruskall Wallis 
test, as appropriate. Multivariable Cox 
regression models were used to estimate the 
hazard ratio of each ethnicity compared to 
European/other for all-cause mortality and 
30-day post admission all-cause mortality 
outcomes in four models: Model One—
unadjusted ; Model Two—adjusted by age 
and sex ; Model Three—adjusted by age, 
sex, worst Killip class, EF categories, CAD 

extent, troponin quintile, cardiac arrest, MI 
sub-type, prior CHF, prior CVD, smoking, 
diabetes, TC:HDL, hypertension, eGFR, COPD; 
Model Four—Model Three variables plus 
coronary revascularisation (PCI or CABG), 
medications (statin, ACEI/ARB, beta blocker, 
DAPT) at discharge. Cumulative mortality 
plots stratify time to death by ethnic group.

The proportional hazards assumptions 
were tested by plotting the standardised 
score residuals over time. The assumptions 
were met. All tests of statistical signifi -
cance were two tailed and a p-value <0.05 
was considered statistically signifi cant. 
Data were analysed using SAS version 9.4 
(SAS Institute, Cary, NC), and cumulative 
mortality plots were created using RStudio 
version 1.2.1335. 

Ethical approval
This research was performed as part of 

the VIEW-ANZACS-QI research programme. 
Ethics approval was obtained from 
the Northern Region Ethics Committee 
(AKY/03/12/314) and Multi-Region Ethics 
Committee (MEC/01/19/EXP and MEC/11/
EXP/078).

Results
There were 17,404 patients with a fi rst 

ever MI. European/other comprised 76% of 
the population, Māori 11.5%, Pacifi c 5.1%, 
Indian 4.3% and other Asian 2.9%. Patient 
demographics are shown in Table 1. Two 
thirds of patients were men and the mean 
age was 64 years. Māori, Pacifi c and Indian 
patients presented at a younger age (mean 
age 58–59 years) compared with other Asian 
and European/other patients (mean age 61 
and 66 years respectively). Over half (55%) 
of Māori, Pacifi c and Indian patients were 
admitted with their fi rst MI before age 60 
years, compared with 35% of other Asian 
and 29% of European/other patients.

Clinical presentation (Table 2)
Māori patients were the most likely to 

present with cardiac arrest. Māori and 
Pacifi c patients were 1.5 to 2 times more 
likely to have acute heart failure than 
European/others (17%, 19.5%, 11.5%, 
respectively), while 26% of Pacifi c patients 
and 21% of Māori patients had moder-
ate-severe LV impairment, but only 15% of 
European/others. This was despite a similar 
proportion of each ethnic group having 
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Table 1: Baseline demographics.

Ethnicity P value

Overall 
(n=17,404)

Māori
(n=2,003)
11.5%

Pacific
(n=880)
5.1%

Indian
(n=740)
4.3%

Other Asian
(n=505)
2.9%

NZ European/other
(n=13,276) 
76%

Age, years
<50
50–<60
60–<70
70–<80
80+

Mean (SD)

2,057 (11.8)
4,028 (23.1)
5,023 (28.9)
4,367 (25.1)
1,929 (11.1)

64.4 (12.1)

417 (20.8)
685 (34.2)
563 (28.1)
298 (14.9)
40 (2.0)

58.4 (10.9)

214 (24.3)
277 (31.5)
228 (25.9)
148 (16.8)
13 (1.5)

57.9 (11.4)

180 (24.3)
225 (30.4)
186 (25.1)
121 (16.4)
28 (3.8)

58.6 (12.1)

90 (17.8)
139 (27.5)
138 (27.3)
103 (20.4)
35 (6.9)

61.2 (12.0)

1,156 (8.7)
2,702 (20.4)
3,908 (29.4)
3,697 (27.9)
1,813 (13.7)

66.2 (11.7)

<.001

<.001

Gender
Male
Female

11,874 (68.2)
5,530 (31.8)

1,215 (60.7)
788 (39.3)

579 (65.8)
301 (34.2)

580 (78.4)
160 (21.6)

369 (73.1)
136 (26.9)

9,131 (68.8)
4,145 (31.2)

<.001

All values are number of patients and frequency (%) unless otherwise specified.

myocardial necrosis in the highest quintile 
(based on troponin levels). At coronary 
angiography nearly half of all patients 
had obstructive disease in more than one 
coronary artery. Pacifi c and Indian patients 
had more severe three-vessel disease and/or 
left main coronary artery disease (38% and 
33%) than Māori, Other Asian or European/
other patients (25%, 26.5% and 26%). The 
proportion of STEMIs was similar for Māori, 
Indian and European/other groups but 
lower for Pacifi c patients and slightly higher 
for Other Asian patients. While only 3.1% 
of the overall cohort had advanced (Stage 4 
or 5) CKD, Pacifi c (11.4%) and Māori (5.8%) 
were markedly over-represented, with 4.2% 
of Indian people also affected. In contrast, 
only 2% of European/other patients had 
advanced CKD.

Atherosclerotic CVD risk factors 
and medical history (Table 3)

Nearly half of Pacifi c and Indian patients 
had diabetes, 30% of Māori, 29% of Other 
Asian and 16% of European/others. Of 
those with BMI recorded, 33.8% of Maori 
and 44.2% of Pacifi c compared to 23.7% of 
European/others had a BMI in the obese 
range (Indian 18.4% and Other Asian 9.5%). 
Mean TC:HDL was highest in Māori and 
lowest in Other Asian patients with inter-
mediate levels in other groups. Nearly half 

of Māori and a third of Pacifi c patients were 
current smokers compared with less than 
a quarter of other ethnic groups. Māori 
patients, correspondingly, were more likely 
to have COPD. Māori and Pacifi c patients 
were twice as likely to have a diagnosis 
of prior CHF compared with non-Māori/
non-Pacifi c. 

Treatment (Table 4)
Overall, 74.5 % of patients underwent 

coronary revascularisation: 61.6% with 
PCI and 12.9% by CABG. Revascularisation 
was highest for Other Asian patients (77%) 
followed by European/others (75%), Indian 
(72%), Pacifi c (70.5%) and Māori (67%). 
Compared to European/other patients, 
Māori, Pacifi c and Indian patients had 
higher rates of CABG and lower rates of 
PCI consistent with their higher prevalence 
of diabetes and among Pacifi c and Indian 
patients, diffuse coronary artery disease. 
Indian people were equally likely to receive 
PCI as European/other patients. However, 
Māori and Pacifi c patients were less likely to 
receive PCI and less likely overall to receive 
coronary intervention. There was a high 
level of prescription of aspirin and statin 
medication at discharge with only minor 
ethnic differences. Use of a P2Y12 anti-
platelet agent was higher in European/other 
than other groups and use of ACEI/ARB was 
highest in Māori, Pacifi c and Indian patients.
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Table 2: Clinical presentation. 

Overall
(N=17,404)

Māori
(n=2,003)

Pacific
(n=880)

Indian
(n=740)

Other Asian
(n=505)

NZ European/other
(n=13,276)

P-value 

Cardiac arrest 821 (4.7) 135 (6.7) 40 (4.5) 29 (3.9) 25 (5.0) 592 (4.5) <.001

Worst Killip class
I
II, III, IV

15,186 (87.3)
2,218 (12.7)

1,656 (82.7)
347 (17.3)

708 (80.5)
172 (19.5)

634 (85.7)
106 (14.3)

437 (86.5)
68 (13.5)

11,751 (88.5)
1,525 (11.5)

<.001

LV EF
Normal (≥ 50%)
Mild (40 to 49%)
Moderate or severe (<40%)
Not quantified further

8,253 (61.2)
2,723 (20.2)
2,210 (16.4)
291 (2.2)

844 (56.2)
306 (20.4)
314 (20.9)
38 (2.5)

401 (54.2)
127 (17.2)
191 (25.8)
21 (2.8)

402 (64.0)
121 (19.3)
86 (13.7)
19 (3.0)

253 (62.2)
69 (17.0)
75 (18.4)
10 (2.5)

6,353 (62.3)
2,100 (20.6)
1,544 (15.1)
203 (2.0)

<.001

Peak troponin level in hospital, quintiles
1 (lowest peak troponin)
2
3
4
5 (highest peak troponin) 
Missing

3,480 (20.0)
3,454 (19.9)
3,471 (19.9)
3,471 (19.9)
3,463 (19.9)
65 (0.4)

433 (21.6)
425 (21.2)
381 (19.0)
376 (18.8)
378 (18.9)
10 (0.5)

189 (21.5)
172 (19.5)
188 (21.4)
165 (18.8)
162 (18.4)
4 (0.5)

132 (17.8)
147 (19.9)
145 (19.6)
158 (21.4)
156 (21.1)
2 (0.3)

112 (22.2)
88 (17.4)
81 (16.0)
100 (19.8)
123 (24.4)
1 (0.2)

2,614 (19.7)
2,622 (19.7)
2,676 (20.2)
2,672 (20.1)
2,644 (19.9)
48 (0.4)

0.040

Anatomical extent of CAD
No significant disease
Single vessel disease
Double vessel disease
Three vessel disease and/or LMS>50% and/
or gra� 

2,367 (13.6)
6,571 (37.8)
3,796 (21.8)
4,670 (26.8)

392 (19.6)
716 (35.8)
386 (19.3)
509 (25.4)

138 (15.7)
234 (26.6)
178 (20.2)
330 (37.5)

58 (7.8)
240 (32.4)
199 (26.9)
243 (32.8)

74 (14.7)
185 (36.6)
112 (22.2)
134 (26.5)

1,705 (12.8)
5,196 (39.1)
2,921 (22.0)
3,454 (26.0)

<.001

Type of ACS
NSTEMI
STEMI

11,646 (66.9)
5,758 (33.1)

1,356 (67.7)
647 (32.3)

643 (73.1)
237 (26.9)

494 (66.8)
246 (33.2)

320 (63.4)
185 (36.6)

8,833 (66.5)
4,443 (33.5)

0.001

Heart rate
Mean (SD) 77.3 (19.8) 79.5 (22.6) 81.3 (21.8) 81.3 (19.6) 76.7 (18.6) 76.5 (19.2)

<.001

eGFR stages (ml/min/1.73m2)
>90
60–90
30–60
15–30
<15
Missing

3,602 (20.7)
9,315 (53.5)
3,957 (22.7)
275 (1.6)
254 (1.5)
1 (0.01)

561 (28.0)
939 (46.9)
386 (19.3)
47 (2.3)
70 (3.5)
0 (0)

191 (21.7)
393 (44.7)
196 (22.3)
26 (3.0)
74 (8.4)
0 (0)

250 (33.8)
339 (45.8)
120 (16.2)
18 (2.4)
13 (1.8)
0 (0)

153 (30.3)
247 (48.9)
88 (17.4)
7 (1.4)
10 (2.0)
0 (0)

2,447 (18.4)
7,397 (55.7)
3,167 (23.9)
177 (1.3)
87 (0.7)
1 (0.01)

<.001

GRACE in-hospital mortality risk score
<1%
1–<3%
≥3%
Missing

3,657 (21.0)
6,538 (37.6)
7,205 (41.4)
4 (0.02)

578 (28.9)
719 (35.9)
705 (35.2)
1 (0.05)

251 (28.5)
320 (36.4)
309 (35.1)
0 (0)

211 (28.5)
279 (37.7)
250 (33.8)
0 (0)

123 (24.4)
183 (36.2)
199 (39.4)
0 (0)

2,494 (18.8)
5,037 (37.9)
5,742 (43.3)
3 (0.02)

<.001

Values are number of patients and frequency (%) unless otherwise specified. CAD, coronary artery disease; NSTEMI, non-ST segment elevation myocardial 
infarction; STEMI, ST segment elevation myocardial infarction; eGFR, estimated glomerular filtration rate.
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Outcomes (Table 5, Figure 1)
The unadjusted one-year cumulative 

mortality was highest for Pacifi c (8.8%) 
followed by Māori (7.6%), European/others 
(4.9%), Other Asians (4.8%) and lowest in 
Indian (3.5%). The age and sex adjusted 
cumulative mortality is shown in Figure 1. 
There is a steep early hazard for all ethnic 
groups which is greatest in Māori, Pacifi c 
and Indian patients. Beyond this early 
phase, there is only minimal incremental 
increase in mortality in European/other, 
Indian and Other Asian patients but a steady 
incremental increase in Māori and Pacifi c 
mortality, leading to progressive divergence 
of the mortality curves. After adjusting for 
age-group and sex, Māori and Pacifi c, but 

not Indian or Other Asian patients, had 
signifi cantly higher all-cause mortality at 
one year compared with the European/
other reference group. (HR 2.55, (95% CI 
2.12–3.07), HR 2.98 (95% CI 2.34–3.81), for 
Māori and Pacifi c respectively). When 
further adjusted for differences in clinical 
presentation, clinical history and cardiovas-
cular risk factors the excess mortality risk 
for Māori and Pacifi c patients compared 
with European/others was reduced but a 
substantial differential persisted (HR 1.77, 
(95% CI 1.44–2.19), HR 1.42, (95% CI 1.07–
1.83). Further adjustment for differences 
in mode of revascularisation and discharge 
medications made little difference (HR 
1.72, (95% CI 1.39–2.12), HR 1.35 (95% CI 
1.01–1.80).

Table 3: Cardiovascular risk factors.

Overall
(N=17,404)

Māori
(n=2,003)

Pacific
(n=880)

Indian
(n=740)

Other Asian
(n=505)

NZ European/other
(n=13,276)

p-value

Diabetes 3,647 (21.0) 598 (29.9) 427 (48.5) 350 (47.3) 147 (29.1) 2,125 (16.0) <.001

BMI, kg/m2

BMI available (n)
<20 Underweight
20–<25 Normal
25–<30 Overweight
30–<35 Mildly obese
35–<40 Moderately obese
40+ Morbidly obese
Missing

Mean (SD)

13,745
316 (1.8)
2,957 (17.0)
5,342 (30.7)
3,178 (18.3)
1,238 (7.1)
714 (4.1)
3,659 (21.0)

29.1 (5.9)

1,538
25 (1.2)
185 (9.2)
429 (21.4)
445 (22.2)
253 (12.6)
201 (10.0)
465 (23.2)

32.1 (6.9)

745
2 (0.2)
54 (6.1)
172 (19.6)
234 (26.6)
155 (17.6)
128 (14.5)
135 (15.3)

33.9 (7.3)

645
12 (1.6)
182 (24.6)
305 (41.2)
113 (15.3)
23 (3.1)
10 (1.4)
95 (12.8)

27.4 (4.6)

415
22 (4.4)
175 (34.7)
165 (32.7)
46 (9.1)
2 (0.4)
5 (1.0)
90 (17.8)

25.7 (4.0)

10,402
255 (1.9)
2,361 (17.8)
4,271 (32.2)
2,340 (17.6)
805 (6.1)
370 (2.8)
2,874 (21.6)

28.6 (5.5)

<.001

<.001

TC:HDL 
n
Mean (SD)

16,395
4.42 (1.99)

1,898
4.76 (2.59)

850
4.47 (1.84)

723
4.43 (1.65)

487
4.05 (1.43)

12,437
4.37 (1.92)

<.001

Smoking status
Non-smoker
Ex-smoker
Current smoker

7,562 (43.4)
5,380 (30.9)
4,462 (25.6)

447 (22.3)
562 (28.1)
994 (49.6)

345 (39.2)
231 (26.3)
304 (34.5)

485 (65.5)
115 (15.5)
140 (18.9)

307 (60.8)
114 (22.6)
84 (16.6)

5,978 (45.0)
4,358 (32.8)
2,940 (22.2)

<.001

COPD 1,476 (8.5) 268 (13.4) 79 (9.0) 38 (5.1) 30 (5.9) 1,061 (8.0) <.001

Prior CVD 2,788 (16.0) 331 (16.5) 120 (13.6) 99 (13.4) 57 (11.3) 2,181 (16.4) 0.001

History of CHF 452 (2.6) 85 (4.2) 37 (4.2) 12 (1.6) 13 (2.6) 305 (2.3) <.001

Hypertension 9,595 (55.1) 1,125 (56.2) 505 (57.4) 445 (60.1) 267 (52.9) 7,253 (54.6) 0.014

Values are number of patients and frequency (%) unless otherwise specified. BMI, body mass index; TC:HDL, total cholesterol to high-density lipoprotein 
ratio; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; CHF, congestive heart failure.

ARTICLE



46 NZMJ 4 September 2020, Vol 133 No 1521
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Table 4: Post MI management.

Overall
(N=17,404)

Māori
(n=2,003)

Pacific
(n=880)

Indian
(n=740)

Other Asian
(n=505)

NZ European/other
(n=13,276)

p-value 

PCI 10,727 (61.6) 1,047 (52.3) 437 (49.7) 471 (63.6) 315 (62.4) 8,457 (63.7) <.001

CABG 2,243 (12.9) 297 (14.8) 183 (20.8) 133 (18.0) 74 (14.7) 1,556 (11.7) <.001

Total revascularisation 12,809 (73.6) 1,327 (66.3) 602 (68.4) 591 (79.9) 383 (75.8) 9,906 (74.6) <.001

Discharged medication (of those discharged alive)

Aspirin 16,298 (95.6) 1,831 (93.7) 822 (96.6) 707 (97.7) 471 (95.9) 12,467 (95.7) <.001

P2Y12 inhibitor 13,937 (81.7) 1,509 (77.2) 615 (72.3) 567 (78.3) 368 (74.9) 10,878 (83.5) <.001

Statin 16,053 (94.2) 1,836 (93.9) 807 (94.8) 711 (98.2) 461 (93.9) 12,238 (93.9) <.001

Beta-blocker 14,198 (83.3) 1,585 (81.1) 700 (82.3) 625 (86.3) 399 (81.3) 10,889 (83.6) 0.006

ACEI/ARB 12,334 (72.3) 1,439 (73.6) 660 (77.6) 568 (78.5) 332 (67.7) 9,335 (71.7) <.001

Values are number of patients and frequency (%) unless otherwise specified. PCI: percutaneous intervention. CABG: coronary artery bypass gra� .

Table 5: All-cause mortality in the year after a fi rst MI: multivariable models.

Event/N (%) Model 1
HR (95% CI)

p-value Model 2
HR (95% CI)

p-value Model 3
HR (95% CI)

p-value Model 4
HR (95% CI)

p-value

Ethnic group
Māori
Pacific
Indian
Other Asian
Euro/other

153/2,003 (7.6)
77/880 (8.8)
26/740 (3.5)
24/505 (4.8)
652/13,276 (4.9)

1.57 (1.32–1.87)
1.82 (1.44–2.30)
0.71 (0.48–1.06)
0.97 (0.65–1.46)
Reference

<.001
<.001
0.091
0.893
-

2.55 (2.12–3.07)
2.98 (2.34–3.81)
1.07 (0.72–1.59)
1.25 (0.83–1.88)
Reference

<.001
<.001
0.730
0.280
-

1.77 (1.44–2.19)
1.42 (1.07–1.83)
0.78 (0.50–1.22)
0.99 (0.64–1.52)
Reference

<.001
0.016
0.284
0.986
-

1.72 (1.39–2.12)
1.35 (1.01–1.80)
0.77 (0.49–1.20)
0.93 (0.60–1.43)
Reference

<.001
0.041
0.250
0.728
-

Age group, years
<50
50–<60
60–<70
70–<80
80+

Reference
1.49 (1.05–2.12)
2.67 (1.92–3.71)
4.57 (3.31–6.33)
9.64 (6.89–13.50)

-
0.026
0.001
<.001
<.001

Reference
1.27 (0.85–1.88)
1.96 (1.33–2.87)
2.72 (1.84–4.03)
4.92 (3.24–7.48)

-
0.244
0.001
<.001
<.001

Reference
1.33 (0.90–1.98)
1.91 (1.30–2.80)
2.61 (1.76–3.86)
4.01 (2.64–6.10)

-
0.157
0.001
<.001
<.001

Gender
Male
Female

1.15 (0.999–1.31)
Reference

0.052
-

1.10 (0.95–1.29)
Reference

0.205
-

1.10 (0.95–1.29)
Reference

0.211
-

Killip Class
I
II–IV

Reference
2.38 (2.02–2.80)

-
<.001

Reference
2.08 (1.76–2.46)

-
<.001

Troponin quintile
1
2
3
4
5

0.97 (0.76–1.24)
0.81 (0.64–1.04)
0.76 (0.61–0.96)
0.99 (0.81–1.21)
Reference

0.825
0.095
0.020
0.915
-

0.80 (0.62–1.02)
0.70 (0.55–0.89)
0.71 (0.56–0.89)
0.91 (0.75–1.12)
Reference

0.066
0.004
0.004
0.375
-

CAD
No significant CAD
Single VD
Double VD
Three VD and/or Gra� 

Reference
0.87 (0.66–1.14)
1.03 (0.77–1.37)
1.60 (1.23–2.08)

-
0.305
0.858
0.001

Reference
2.07 (1.52–2.82)
2.27 (1.66–3.11)
3.23 (2.41–4.33)

-
<.001
<.001
<.001

Cardiac arrest
Yes
No

2.38 (1.89–2.99)
Reference

<.001
-

1.85 (1.46–2.34)
Reference

<.001
-
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ACS Type
NSTEMI
STEMI

Reference
1.83 (1.54–2.17)

-
<.001

Reference
1.96 (1.65–2.33)

-
<.001

Prior CVD
Yes
No

1.12 (0.95–1.33)
Reference

0.183
-

1.06 (0.89–1.25)
Reference

0.515
-

History of CHF
Yes
No

1.68 (1.31–2.16)
Reference

<.001
-

1.60 (1.25–2.05)
Reference

<.001
-

Current smoker
Yes
No

1.17 (0.97–1.42)
Reference

0.097
-

1.16 (0.96–1.40)
Reference

0.126
-

Diabetes
Yes
No

1.38 (1.17–1.63)
Reference

<.001
-

1.42 (1.20–1.69)
Reference

<.001
-

TC:HDL 0.92 (0.87–0.96) 0.001 0.91 (0.86–0.95) <.001

Hypertension
Yes
No

0.89 (0.77–1.02)
Reference

0.097
-

1.02 (0.88–1.17)
Reference

0.838
-

eGFR stages, ml/
min/1.73m2

>90 
60–90 
30–16 
15–30 
<15 

Reference
1.37 (1.01–1.86)
2.44 (1.78–3.34)
4.26 (2.80–6.48)
9.00 (6.11–
13.25)

-
0.041
<.001
<.001
<.001

Reference
1.43 (1.05–1.93)
2.38 (1.73–3.26)
3.18 (2.09–4.85)
6.97 (4.70–
10.33)

-
0.022
<.001
<.001
<.001

COPD
Yes
No

1.38 (1.13–1.69)
Reference

0.002
-

1.22 (0.997–
1.49)
Reference

0.053
-

Revascularisation
Yes
No

0.67 (0.56–0.79)
Reference

<.001
-

Statin
Yes
No

0.31 (0.26–0.37)
Reference

<.001
-

ACEI/ARB
Yes
No

0.58 (0.50–0.67)
Reference

<.001
-

Beta Blocker
Yes
No

0.46 (0.40–0.54)
Reference

<.001
-

DAPT
Yes
No

0.64 (0.54–0.75)
Reference

<.001
-

CAD, Coronary artery disease; VD, vessel disease; ACS, Acute coronary syndrome; CVD, Cardiovascular Disease; CHF, Congestive heart failure; TC:HDL, 
total cholesterol to high density lipoprotein ratio; eGFR, Estimated glomerular filtration rate; COPD, Chronic obstructive pulmonary disease; DAPT, Dual 
antiplatelet therapy. For detailed description of the multi-variable regression models please refer to the statistical analysis section above.

Table 5: All-cause mortality in the year after a fi rst MI: multivariable models (continued).

ARTICLE



48 NZMJ 4 September 2020, Vol 133 No 1521
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Figure 1: Age and sex adjusted cumulative mortality.

Discussion
In this real-world nationwide study, Māori 

and Pacifi c people presenting with their fi rst 
myocardial infarction were younger, but 
had more advanced cardiac disease, were 
more acutely unwell, and had higher case 
fatality rates at one year compared with 
New Zealand European/other patients. In 
particular, Māori and Pacifi c patients were 
more likely to have acute heart failure and 
LV dysfunction, and Māori were more likely 
to present with a cardiac arrest, despite a 
similar ratio of STEMI to NSTEMIs. Indian 
and Other Asian patients presenting with 
their fi rst MI were also younger than New 
Zealand European/other patients. Pacifi c 
peoples, followed by Indian, were more 
likely to have severe obstructive coronary 
artery disease at their fi rst admission than 
other ethnic groups. There were differences 
in the burden of modifi able cardiovascular 
risk factors with smoking and associated 
COPD most frequent in Māori and Pacifi c 
patients. Pacifi c and Indian peoples had 
the highest prevalence of diabetes, with 

higher prevalence also observed among 
Māori and Other Asian people compared to 
the European/other group. Despite having 
similarly high prevalence of diabetes and 
hypertension, fewer Indian patients had 
advanced CKD than Pacifi c patients. Indian 
patients also had less advanced CKD than 
Māori patients despite diabetes being less 
frequent in Māori.

The age and sex adjusted one-year 
mortality was 2.5 times and 3 times higher 
for Māori and Pacifi c patients, respec-
tively, compared to European/others, 
while Indian and Other Asian patients had 
outcomes similar to European/others. After 
adjustment for differences in the clinical 
presentation, risk factors and comorbidity, 
the excess mortality associated with Māori 
or Pacifi c ethnicity was signifi cantly atten-
uated, although remained at about 1.8 times 
and 1.4 times higher risk, respectively. 
Adjustment for differences in in-hospital 
treatment did not modify this further. These 
fi ndings suggest that at least half of the 
inequity in outcomes for Māori, and three 
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quarters for Pacifi c people, is associated 
with differences in preventable or modi-
fi able clinical factors, and could therefore 
be reduced by improvements in healthcare 
delivery in primary care and in the acute, 
community-to-secondary care interface. 
The remaining—unaccounted for—differ-
ences in mortality require further study, but 
may include differences in other modifi able 
factors including medical comorbidities 
and inequities in healthcare access and 
delivery both before hospitalisation and 
post-discharge.

What is already known
In New Zealand, despite ongoing reduc-

tions in IHD mortality, there are persisting 
major ethnic inequalities in IHD mortality, 
with Māori and Pacifi c patients having 
approximately double the European age 
standardised mortality rate.4 Ischaemic heart 
disease accounts for 40.2% of Mā ori deaths 
in those aged less than 65 years, compared to 
10.5% of non-Māori deaths.13 Furthermore, 
we have previously reported similarly 
disproportionate rates of IHD mortality both 
in Māori and Pacifi c patients who die before 
they can be hospitalised, as well as those 
who die after a hospitalisation.3,14 The causes 
of inequity in IHD outcomes will be multi-
factorial, including differential exposure to 
CVD risk factors, socioeconomic deprivation, 
and unequal access to healthcare, utilisation 
of primary prevention and treatment. The 
majority of premature IHD incidence is 
attributable to uncontrolled but potentially 
modifi able risk factors.15,16

In this study we have shown, at a national 
level, that there are ethnic differences in 
potentially modifi able risk factors which 
can be identifi ed across the care continuum, 
from primordial prevention in primary care 
through to post-hospital discharge. These 
potentially modifi able factors explain at least 
half of the inequity in outcomes observed.

Ethnic di� erences in clinical 
presentation

Mā ori patients were more likely to 
present with a cardiac arrest. Cardiac 
arrest is associated with worse outcome 
post-MI but its impact can be ameliorated 
by effective CPR and early cardioversion.17,18

The most effective way to improve access 
to defi brillation is to reduce the time 
between symptom onset and the call for 

medical help with subsequent ambulance 
attendance or utilisation of community 
automated external defi brillators. Despite 
community programmes in New Zealand 
aimed at increasing recognition of MI 
symptoms and encouraging people to call 
for help there remain long delays in making 
the call. In the ANZACS-QI national cohort 
of patients with STEMI the median delay 
to call for help was 45 minutes for ambu-
lance-transported patients and 97 minutes 
for those self-transported to hospital. That 
delay was more common in older people, 
Māori and Indian peoples and those 
self-transported to hospital.19

Both Mā ori and Pacifi c peoples were more 
likely to present with acute heart failure and 
worse LV systolic function. Both of these 
are associated with more adverse outcomes 
after MI.20,21 They may be presenting with 
larger heart attacks, although the similar 
proportions of all ethnic groups in the 
highest quintile of peak Troponin T, a 
measure of MI size,22 argues against this. 
An alternative explanation is that Māori 
and Pacifi c patients have more pre-ex-
isting cardiac disease, making them more 
susceptible to developing acute heart failure 
despite similar amounts of acute myocardial 
necrosis. Both of these explanations point to 
possible interventions. Delayed presentation 
reduces the opportunity for early medical 
treatment and revascularisation of both 
culprit and non-culprit coronary lesions. 
Remarkably, over a quarter of patients in 
all ethnic groups and over a third of Pacifi c 
and Indian patients had severe three vessel 
or left main stem coronary artery disease 
when they presented with their fi rst MI. 
Because an acute MI is usually due to 
sudden occlusion of one coronary artery 
these patients must have had pre-existing 
but unrecognised obstructive CAD prior to 
their fi rst MI. Earlier identifi cation of both 
asymptomatic coronary artery disease and 
heart failure/LV dysfunction, and their 
determinants, are an opportunity to modify 
the disease course using well established 
lifestyle and pharmacological interventions. 

The comparatively higher rate of MI 
without obstructive coronary artery disease 
in Maori, and to a lesser extent in Pacifi c 
patients also requires further investi-
gation—in particular whether these patients 
have atherosclerotic plaque rupture or, 
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alternatively, have other cardiac disease 
(cardiomyopathy and arrhythmia) for which 
other management is required.

Ethnic di� erences in modifiable 
longer-term determinants of risk

The most clinically important ethnic differ-
ences in CVD risk factors included excess 
smoking and associated COPD in Māori, 
excess diabetes in Pacifi c, Indian and Mā ori 
patients, and excess CKD in Pacifi c and to a 
lesser extent in Māori and Indian patients. 
Our group has described and discussed the 
differences in traditional risk factors in an 
earlier, smaller ANZACS-QI cohort.23 Both 
smoking and diabetes mellitus and their 
clinical sequelae are potentially preventable 
risk factors.24,25 Although CKD is not a tradi-
tional risk factor it is predominantly caused 
by poorly controlled diabetes and high blood 
pressure, and is in that sense, a surrogate 
for those more traditional, treatable risk 
factors. In our multivariable analysis and 
a prior ANZACS-QI report, advanced CKD 
conferred a 5–10-fold excess mortality risk 
compared with patients with normal renal 
function.26 Of importance, despite having 
similar high rates of diabetes, Indian patients 
had less advanced CKD than Pacifi c patients. 
Indian patients were also less likely to have 
advanced CKD than Maori patients, despite 
having more frequent diabetes.

The triad of diabetes, high blood pressure 
and CKD are important determinants of 
the LV dysfunction and pre-clinical CAD 
discussed above. The causative pathway is 
complex—diabetes and high blood pressure 
are in part determined, and potentially 
modifi able, by lifestyle factors including 
physical activity, diet and weight which are 
in turn related to the wider determinants of 
health including poverty, education, housing 
and institutionalised and interpersonal 
racism.27,28 Of note, nearly half of the Māori 
and Pacifi c patients in this cohort lived in the 
poorest geographical quintile in New Zealand 
and a higher burden of cardiovascular risk 
factors and multi-morbidity is associated 
with higher levels of deprivation.29,30

Ethnic di� erences in treatment
Adjustment for differences in treatment 

in the multivariable analysis had only 
a minor impact on the risk estimates of 
each variable. All patients in this cohort 
underwent coronary angiography, but there 

were small differences in overall revascular-
isation rates and type of revascularisation. 
In particular revascularisation occurred 
among 75% of European/others, 70.5% in 
Pacifi c and 67% in Mā ori patients. This 
difference has been reported and investi-
gated in depth in prior reports. At one large 
metropolitan hospital where this difference 
was studied this was largely explained by 
differences in the nature of the CAD, with 
more non-obstructive disease in Māori 
and Pacifi c which does not require revas-
cularisation, combined with more diffuse 
small vessel coronary artery disease in 
some patients with diabetes, which is not 
suitable for revascularisation and is more 
appropriately treated medically.6 However, 
in another hospital anatomic and clinical 
factors did not explain all the differences in 
revascularisation between ethnic groups.31

Each cardiology unit in the country should 
audit their practice and review processes 
to ensure that institutional racism does 
not contribute to the observed lower rate 
of invasive coronary investigation and 
management in Maori and Pacifi c.32 Māori 
and Pacifi c patients had lower rates of 
dual anti-platelet therapy prescription on 
discharge in this study, likely due to the 
more frequent fi nding of non-obstructive 
CAD and the higher rates of CABG. In 
New Zealand, contrary to guidelines, the 
use of DAPT for these two indications is 
known to be low,33,34 and an opportunity for 
improvement. 

Ethnic di� erences in outcomes
This study has established that at 

least half of the excess in ACS mortality 
between European/other and Māori and 
three-quarters of that between Pacifi c 
and European /other patients, is related 
to potentially modifi able or preventable 
clinical factors and could therefore be 
reduced markedly. Modifi cation of these 
factors span the continuum of care and life 
course from primordial prevention of risk 
factors to primary prevention management 
of risk factors in the community, to acute 
pre-hospital and in-hospital care, and then 
to post-discharge secondary prevention 
in primary care. This and prior studies 
referenced above have documented 
ethnic differences in risk factors and 
clinical management at each stage in this 
continuum. In many cases the differences 
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are small but cumulatively may add up to a 
large impact on outcome. The implication of 
this fi nding is that improvement initiatives 
are required to identify and address barriers 
to appropriate care for Maori and Pacifi c 
people at every stage in the continuum. It 
is likely that disparities in cardiovascular 
risk are perpetuated by the wider determi-
nants of health including poverty, education, 
housing and institutionalised and inter-
personal racism, and that addressing these 
determinants will be required to achieve 
equitable health outcomes. Further research 
is needed to determine the relative impor-
tance of these various factors.

Limitations
Only patients who received a coronary 

angiogram in the public health system of 
New Zealand were included in this study. 
However, given other data showing excess 
IHD mortality in Māori and Pacifi c patients 
out of hospital it is likely that similar conclu-
sions apply to those patients. With further 
variable refi nement, some differences in 
risk between ethnic groups might have been 
more marked. For example we have previ-
ously reported more suboptimal glycaemic 

control and proteinuria in Pacifi c compared 
with European patients.6 Those variables 
are not available at a national level for 
inclusion in this study. We did not adjust 
for post-discharge medication adherence 
but have previously reported differences 
by ethnicity.6,35,36 We had no access to other 
variables which might be very important 
including physical activity, family support, 
health literacy level and health beliefs.

Conclusion
In New Zealand, at fi rst presentation 

with MI, Māori, Pacifi c and Indian patients 
are younger, have more advanced cardiac 
disease and a greater burden of CVD risk 
factors compared with European/others, and 
there is a three-fold variation in one-year 
mortality based on ethnicity. Over half of 
this inequity in outcomes is associated with 
differences in potentially preventable or 
modifi able factors and could therefore be 
reduced by improvements in primordial 
and primary prevention in the community, 
and in healthcare delivery in primary and 
secondary care and at the community-to-sec-
ondary care interface.
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