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The COVID-19 outbreak originated in 
Wuhan, China before spreading glob-
ally to become a pandemic in March 

2020. While as of early June 2020, the virus 
is likely to be eliminated in New Zealand,1 it 
is still widespread globally and there is very 
low domestic immunity. There is an ongoing 
risk of reincursions into New Zealand and 
planning for these is important. Understand-
ing the potential consequences of future out-
breaks with widespread community trans-
mission is crucial to designing and justifying 
effective measures to prevent this, including 
border controls, surveillance strategies 
and social distancing restrictions. Further-
more, better understanding the differential 
impacts of COVID-19 for high-risk groups 
within New Zealand, particularly Māori and 
Pasifi ka communities, is essential if New 
Zealand is to appropriately meet the needs 
of those communities, and mitigate against 
the effects of existing health inequities.

Obtaining accurate estimates of the risk 
of fatality is diffi  cult, particularly in the 
early stages of an epidemic. One reason 
for this is the diffi  culty in ascertaining the 
true number of infections. Testing during 
an epidemic tends to focus on clinically 
severe cases, which may bias estimates of 
fatality rates upwards. Conversely, there is 
a lag time between onset of symptoms and 
clinical outcome, which may lead to under-
reporting of fatalities.2 Fatality rates also 
depend on factors such as age, pre-existing 
health conditions and access to healthcare. 
The case fatality rate (CFR) is the ratio of 
the number of fatalities to the number of 
diagnosed cases, whereas the infection 
fatality rate (IFR) is the ratio of the number 
of fatalities to the total number of infections. 
Note although some authors argue that 
these quantities are ratios and not rates, we 
use the term fatality rate because it is more 
commonly used in epidemiology. The CFR 
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is easier to calculate but often less useful 
than the IFR, which is independent of testing 
regimes and case defi nitions.

In this study, we estimate potential ineq-
uities in COVID-19 IFRs in New Zealand by 
ethnicity in the event that a future rein-
cursion of COVID-19 leads to widespread 
community transmission. Fortunately, the 
number of cases in New Zealand to date 
has been too small to provide a suffi  cient 
sample size to stratify by ethnicity and 
age. Therefore, we project international 
age-stratifi ed data on COVID-19 IFR2 onto 
New Zealand’s population, accounting 
for age structure and the effect of major 
comorbidities by ethnicity. The interna-
tional IFR data was derived using a robust 
statistical approach, accounting for case 
under-ascertainment and right censoring.2

It is consistent with more recent evidence 
from international studies3 and serological 
surveys4,5 which point to a population-level 
IFR between 0.5% and 1%. Using this data 
avoids the need to make assumptions 
around case ascertainment rates or total 
number of infections in New Zealand. 
Nevertheless, as the age-stratifi ed IFR can 
vary between populations, our results 
should be viewed in a relative sense for 
comparing ethnicities rather than a precise 
prediction of the absolute value of IFR. The 
methodology we present could also be useful 
in the future if similar novel infectious 
diseases arrive in New Zealand and cannot 
be contained. 

We adjust our estimates to account for 
the fact that, although Māori and Pacifi c 
populations are structurally younger than 
other ethnic groups, they have shorter life 
expectancy and higher rates of premature 
death at all ages. Mortality rates for older 
Māori are shaped by their life course, 
which includes increased exposure to 
infectious disease and conditions affecting 
respiratory function.6 We also adjust for 
inequity in unmet healthcare need, which 
captures some of the structural biases and 
racism within the healthcare system.7,8 We 
discuss other factors, not refl ected in offi  cial 
data, which could further increase IFR for 
high-risk communities. These increased 
risk factors, and the adjustments made to 
model them, critically acknowledge the 
historic and contemporary differential 
experiences of exposure to, infection with, 

transmission of, and treatment for infectious 
and chronic disease for Māori.9 During the 
1918 infl uenza pandemic, Māori death rates 
were seven times higher than those for New 
Zealand European/Pākehā. As recently as 
2009, during the H1N1 infl uenza pandemic, 
rates of infection for Māori were twice that 
of Pākehā, with increased severity.10 The 
prevailing impacts of colonisation, resulting 
in historically under-served communities, 
provide key contexts for the need to under-
stand IFR by ethnicity for New Zealand.

IFR is only one aspect of the epidemi-
ology of COVID-19 and other factors, such 
as COVID-19 incidence and reduced access 
to healthcare services during a pandemic, 
could also contribute to inequities in overall 
health burden. We focus on IFR because it 
provides a key indication of how the severity 
of COVID-19 could vary by ethnicity, which 
will help identify high-risk communities. 
In addition, IFR is an important input for 
models of COVID-19 spread and mortality.11

However, it will be important to refi ne these 
models to account for ethnicity-specifi c 
differences in other factors, including inci-
dence and access to healthcare.

To date, there has been little quanti-
tative analysis on the effects of ethnicity 
for COVID-19 in New Zealand. Given the 
speed at which COVID-19 can spread, there 
is an urgent need to prepare healthcare 
services and establish measures to protect 
at-risk groups. To address this, we use a 
simplifi ed and approximate methodology, 
which contains numerous limitations (see 
Discussion). There are also shortcomings in 
the data on which our estimates are based, 
which make it diffi  cult to disentangle the 
effects of age and comorbidity. Our results 
are an initial guide to the potential scale of 
COVID-19 inequity in New Zealand rather 
than a prediction of absolute IFR.

Methods
Data

Tables 1–2 show data on the age structure 
(2018 census, usual resident population13) 
for Māori, Pacifi c and New Zealand 
European/other, life expectancy for Māori, 
Pacifi c and non-Māori,12 and interna-
tional data on age-specifi c COVID-19 IFRs.2

We chose to use this IFR data because it 
was stratifi ed by age and included robust 
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controls for under-ascertainment of 
cases and right-censoring. New Zealand 
European/other population statistics were 
estimated by subtracting the sum of Māori 
and Pacifi c populations from the total. Table 
3 shows data on the prevalence of diabetes, 
heart disease, asthma, cancer and smoking 
by ethnicity in New Zealand.14–18 The health 
data uses a mixture of prioritised ethnicity 
and total response classifi cations, we do not 
expect this to have a signifi cant effect on the 
fi nal results. Table 4 shows data on relative 
case fatality rate (CFR) for these conditions 
from China CDC.19 Hypertension has not 
been classifi ed by New Zealand district 
heath boards as a high-risk condition20 so we 
did not include hypertension in our analysis. 
This is supported by a recent study from the 
UK, which found that hypertension was not 
associated with higher risk of fatality after 
controlling for other comorbidities.21 Other 
chronic conditions such as renal disease 
may also have a signifi cant effect,21 but these 
were not included in the China CDC study.19

In the absence of data on these health 
conditions collected using a consistent study 
design, we therefore excluded these from 
our study.

Adjusting for life expectancy
Māori typically experience adverse health 

outcomes at an earlier age than non-Māori.22

To refl ect this, we adjusted the age-spe-
cifi c IFR estimates2 by the most recent 
(2012–14) estimates of life expectancy for 
each ethnicity. This approach is consistent 
with international evidence that COVID-19 
mortality is approximately proportional 
to total mortality, meaning that COVID-19 
amplifi es existing mortality risk evenly for 
different groups.23 The gap in life expec-
tancy is different for male and female and 
for different age groups. For simplicity, we 
used an average of the male and female 
life expectancy gap for the youngest age 
cohort. We calculated the IFR for age group , 
adjusted for the life expectancy of ethnicity 
group j, as 

where qja is the proportion of ethnicity j 
within age group A that is age a, IFRdata(a) is 
the IFR at age in the reference population 
(in which the IFR data were measured), and 
rj is the ratio of the life expectancy of the 
reference population to the life expectancy 
of group j. We used 20-year age brackets 
to match the New Zealand health data, but 
Eq. (1) accounts for the distribution of ages 
within each age bracket for each ethnicity. 

Table 1: International data on age-specifi c COVID-19 IFR2 and age distribution of Māori Pacifi c and New 
Zealand European/other ethnicity groups in New Zealand.12

Age 
group

0–9 10–19 20–29 30–39 40–49 50–59 60–69 70–79 80+

IFR 0.0016% 0.007% 0.031% 0.084% 0.16% 0.60% 1.90% 4.30% 7.80%

Age distribution

Māori 21.79% 19.44% 15.73% 11.66% 11.42% 10.18% 6.19% 2.69% 0.90%

Pacific 23.00% 20.60% 17.16% 12.14% 10.51% 8.46% 4.94% 2.33% 0.85%

NZ Euro 12.59% 12.51% 12.39% 11.42% 13.07% 13.80% 11.63% 8.07% 4.53%

Table 2: Life expectancy at birth (in years) of Māori, Pacifi c and non-Māori ethnicities.12

Female Male Average

Māori 77.1 73.0 75.1 

Pacific 78.7 74.5 76.6 

Non-Māori 83.9 80.3 82.1 
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Table 3: Data on prevalence by ethnicity and age of four health conditions and smoking.14–18

Age group Prevalence

Māori Pacific NZ European/other

Diabetes 

0–19 - - -

20–39 5.50% 10.70% 2.80%

40–59 20.80% 32.90% 6.90%

60–79 34.70% 34.20% 13.20%

80+ 40.10% 55.80% 20.30%

Heart disease

0–19 - - -

20–39 1.17% 1.10% 0.52%

40–59 7.46% 6.99% 3.78%

60–79 25.12% 22.26% 17.06%

80+ 46.80% 38.68% 40.75%

Asthma (medicated) 

0–19 17.80% 15.80% 14.80%

20–39 16.40% 11.60% 12.70%

40–59 16.40% 11.60% 12.70%

60–79 16.40% 11.60% 12.70%

80+ 16.40% 11.60% 12.70%

Cancer

0–19 0.01% 0.02% 0.02%

20–39 0.08% 0.10% 0.09%

40–59 0.58% 0.54% 0.50%

60–79 1.97% 1.76% 1.69%

80+ 3.15% 2.19% 2.78%

Smoking

0–19 4.83% 3.14% 2.34%

20–39 39.47% 29.71% 19.52%

40–59 34.99% 24.12% 15.51%

60–79 19.01% 12.98% 8.49%

80+ 12.18% 7.71% 6.52%
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IFRdata was evaluated at ages rja by linearly 
interpolating between the midpoints of the 
age brackets.2 The midpoint for the 80+ age 
group was set at 85, with the IFR for all ages 
>85 fi xed at this rate. 

Adjusting for unmet healthcare 
need

There is evidence from the UK that groups 
with greater socioeconomic deprivation and 
black, Asian and minority ethnic groups, 
after controlling for age and comorbidities, 
have higher fatality risk.21 These effects are 
diffi  cult to quantify for New Zealand and no 
direct data is available. To capture some of 
this effect, we used data on unmet healthcare 
needs as a rough proxy for under-reporting 
of comorbid conditions and other inequities 
(see Discussion). The proportion of people 
who reported being unable to see a GP when 
needed (uj) was 41.4% for Māori, 35.9% 
for Pacifi c and 30.1%16 for New Zealand 
European/other. We weighted IFRs for each 
ethnicity by these values. 

Adjusting for comorbidity
We calculated relative risk factors Ck

(Table 4) for each comorbid condition as:

where Dk is the number of deaths in 
patients with condition k and Nk is the 
number patients with condition k.19

Subscripts T and M respectively represent 
the same quantities for the total sample and 
for those with missing data. 

To account for effect of comorbidity, we 
made several simplifying assumptions:

1. The overall population IFR in New 
Zealand across all ethnicities is 
approximately equal to the overall 
average IFR estimates from China2

(see Discussion).
2. Conditions are independent so P(con-

dition 1 and condition 2) = P(condition 
1)*P(condition 2).

3. Individuals with multiple conditions 
experience the product of the risk 
factors of each condition, ie, there 
are no interaction effects between 
conditions.

4. The relative effect of comorbidities on 
IFR is the same as the measured effect 
on CFR19 and is not age specifi c.

This allowed us to defi ne a comorbidity 
weighting factor for ethnicity j and age 
group A as:

where Pj,A,k is the proportion of ethnicity j
and age with condition k. 

Accounting for the combined effects of 
age and comorbidity is not straightforward, 
as we only had data on the overall effect of 
each comorbidity rather than age-specifi c 
effects. Prevalence of comorbid condi-
tions, such as heart disease, will be higher 
in groups with older populations. This is 
already refl ected, to some extent, in the 
age distribution of IFR (Table 1). Therefore, 
taking an age-structured IFR and adjusting 
for comorbidity will over-account for the 
effects of age-related health conditions. 
Similarly, adjusting for differences in life 
expectancy and prevalence of comorbid 
conditions will also result in some over-ac-
counting. Conversely, ignoring age structure 
and only adjusting for selected comorbid-
ities may ignore some age-related effects, for 
example from conditions that are not in the 
dataset or age effects that are not linked to a 
specifi c health condition (see Discussion). 

We therefore calculated IFRs using two 
different methods: (i) starting with an 
age-specifi c baseline IFR; and (ii) starting 
with the same population-wide baseline 
IFR. For each method, we then adjusted the 
baseline IFR by ethnicity for life expectancy, 
unmet healthcare need, and comorbidity. 
Reality lies somewhere between (i) and (ii), 
so this gives an indicative range for the scale 
of relative differences in IFR by ethnicity. 
For method (i), we calculated IFR for age 
group A and ethnicity j as:

where IFRO
A is the population average IFR 

of age group A, IFRO
j,A is the life-expectan-

cy-adjusted IFR from Eq. (1), and pj,A is the 
proportion of the population that is in age 
group A and ethnicity j. The denominator 
of Eq. (3) normalises so that the overall 
average IFR in the age group is IFRO

A. For 
method (ii), we calculated the overall IFR 
for ethnicity j as:
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where Lj,A is a factor adjusting for the effect 
of life expectancy on the IFR for ethnicity 
j and age group A. The denominator of Eq. 
(4) normalises so that the overall population 
average IFR is fi xed at IFRO. 

Results
The estimated overall population IFR 

is 0.81%, which is consistent with results 
from international studies placing the 
population-level IFR between 0.5% and 

1%.3–5 This overall rate could be infl uenced 
by numerous factors not accounted for 
here (see Discussion). The observed case 
fatality rate (CFR) may be substantially 
higher than the infection fatality ratio 
due to asymptomatic infections and case 
under-ascertainment.2 As of early June 2020, 
New Zealand’s CFR is around 1.5%. To be 
consistent with an IFR of 0.81% would imply 
that 46% of all infections were either asymp-
tomatic or otherwise undiagnosed. This is 
plausible in light of studies pointing to high 
rates of asymptomatic infection.24–26 It is also 
consistent with CFRs and case under-ascer-
tainment rates in the international data.2

Nevertheless, the results shown here should 

Table 4: Data on COVID-19 case fatality rates for four comorbidities27 and calculated relative risk factors 
(Ck). Data were unavailable on the effect of smoking on CFR so we used the incidence of severe cases as 
a proxy.28

Condition Confirmed cases Fatalities CFR Relative risk factor

Diabetes 1,102 80 7.26% 3.34 

Heart disease 873 92 10.54% 5.10

Chronic resp. disease 511 32 6.26% 2.69

Cancer (any) 107 6 5.61% 2.33

None 15,536 133 0.86%

Missing 23,690 617 2.60%

Total 44,502 1121 2.52%

Condition Confirmed cases Severe cases Severity rate Relative risk factor

Smoking 137 29 21.17% 1.41

Total 1,099 173 15.74%

Table 5: Estimated infection fatality rates for each ethnicity group. If age itself is the primary factor, 
then the results from method (i) are likely to be more accurate. If the age effect is driven by the increase 
in comorbidity rates with age, the results from method (ii) are likely to be more accurate.

Method (i) Māori Pacific NZ Euro./ other Overall

0–19 years 0.01% 0.01% 0.00% 0.01%

20–39 years 0.12% 0.09% 0.04% 0.06%

40–59 years 1.33% 1.00% 0.28% 0.45%

60–79 years 7.88% 5.52% 2.22% 2.78%

80+ years 13.87% 11.75% 6.76% 7.14%

Overall 1.15% 0.72% 0.75% 0.81%

Method (ii) Māori Pacific NZ Euro./ other Overall

Overall 1.66% 1.17% 0.62% 0.81%
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be interpreted primarily as indicating 
relative differences in IFR across ethnicities 
and age groups, rather than exact predic-
tions of absolute IFR.

The New Zealand European/other 
population is structurally old, but has 
relatively high life expectancy and low 
unmet healthcare need. Māori and Pacifi c 
populations are structurally younger, but 
have lower life expectancy, higher unmet 
healthcare need and higher prevalence 
of comorbid conditions, such as diabetes 
and asthma. These factors have opposing 
effects on the IFR and it is diffi  cult to predict 
whether age, or other covarying factors, 
is more important. There is little direct 
evidence to distinguish these effects for 
COVID-19. We therefore used two methods: 
method (i) in which IFRs were pre-adjusted 
for age and method (ii) where they were 
not. Regardless of which method is used, 
Māori have a higher IFR than non-Māori 
(Table 5 and Figure 1). If age is the dominant 
variable, the estimated IFR for Māori is 
about 50% higher than for New Zealand 
European/other. If underlying health condi-
tions (which correlate with age) are more 
important than age per se, the estimated 
IFR for Māori is more than 2.5 times higher 
than New Zealand European/other, and the 
IFR for Pacifi c people is almost double that 
of New Zealand European/other. Recent 
evidence suggests that age is the dominant 
factor with comorbidities having smaller 
though still statistically signifi cant effects.21

This suggests that IFRs are likely to the 
results from method (i) than to method (ii).

These prevalence data were standardised 
to 20-year age brackets by making the 

following approximations. In cases where 
data were more fi nely stratifi ed (cancer, 
smoking), we calculated a weighted average 
for the prevalence in 20-year bands. The 
diabetes data were assigned to the closest 
age bracket (eg, 25–44-year-old diabetes 
rates were assigned to the 20–39 age 
bracket). The asthma data were reported 
in two age brackets: under 15 and 15+; the 
former was applied to the 0–19 age group 
and the latter to the others. There were no 
data on smoking rates for under 15-year 
olds so the rate was assumed to be zero. This 
is clearly an underestimate but this will little 
impact as IFR for COVID-19 is very low in 
this age bracket.

We performed a sensitivity analysis on 
two model assumptions: the magnitude 
of the difference in age-specifi c health 
outcomes between Māori, Pacifi c and New 
Zealand European/other; and the magnitude 
of the disparity in unmet healthcare need. 
The estimates we have used for these effects 
are based on indirect or proxy data (life 
expectancy and GP access respectively), 
which are likely to be underestimates. Table 
6 shows three scenarios: (1) the impact of 
the difference in life expectancy (rj in Eq. 
(1)) between New Zealand European/other 
and Māori/Pacifi c people is doubled from 
8.6% to 17.2%; (2) the discrepancy in unmet 
healthcare need between New Zealand 
European/other and Māori/Pacifi c people 
is doubled; and (3) both adjustments. These 
scenarios refl ect a plausible additional level 
of inequity that may be present. This addi-
tional inequity may result in Māori people 
experiencing fatality rates up to four times 
greater than New Zealand European/other.

Figure 1: Estimated infection fatality rates by age and ethnicity using method (i). These estimates are 
adjusted for age structure, relative life expectancy, unmet healthcare need and comorbidity (fi rst sec-
tion of Table 5).
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Discussion
Disentangling the effects of age structure 

and comorbidity on COVID-19 infection 
fatality rates is diffi  cult because most studies 
have been limited to univariate analysis. 
Estimates from China of the impacts of 
comorbid conditions are not stratifi ed by 
age.19 The list of health conditions impacting 
on COVID-19 infections continues to be 
expanded as the pandemic develops. The 
data from which the baseline IFRs used in 
the current analysis were calculated were 
adjusted for under-reporting, bias towards 
more severe cases, and lag time from onset 

to clinical outcome,2 but may be affected 
by other biases. The baseline IFRs in our 
analysis are based on data from China, but 
there will be country-specifi c variations in 
IFR, and potentially higher IFRs in countries 
with large ethnic minority or Indigenous 
populations. It is also possible that the IFR 
may decrease over time as we develop 
improved treatments. The results discussed 
here should be treated as a preliminary 
estimate of relative inequity by ethnicity, 
rather than predictions of the absolute IFR.

We calculated IFRs using two different 
methods, giving an indicative range for the 
scale of potential inequity in IFRs between 

Table 6: Results of sensitivity analysis of the estimated infection fatality rates on assumptions about 
inequities in healthcare outcomes at a given age. IFRs are pre-adjusted for age (method (i)). Darker 
colours indicate higher rates. For scenario (1), the change in impact of life expectancy is assumed to 
redistribute the rates without changing the overall IFR. In scenario (2) and (3), the increase in unmet 
healthcare needs is assumed to increase the overall IFR.

Scenario

(1) Increase in impact of di� erences in life expectancy Māori Pacific Other Overall

0–19 years 0.01% 0.01% 0.00% 0.01%

20–39 years 0.14% 0.10% 0.04% 0.06%

40–59 years 1.71% 1.15% 0.21% 0.45%

60–79 years 10.12% 6.77% 1.98% 2.78%

80+ years 14.16% 12.01% 6.74% 7.14%

Total population 1.44% 0.84% 0.69% 0.81%

(2) Increase in impact of unmet healthcare need Māori Pacific Other Overall

0–19 years 0.02% 0.01% 0.00% 0.01%

20–39 years 0.24% 0.18% 0.04% 0.08%

40–59 years 2.66% 2.01% 0.28% 0.67%

60–79 years 15.76% 11.05% 2.22% 3.59%

80+ years 27.74% 23.51% 6.76% 7.91%

Total population 2.30% 1.44% 0.75% 1.03%

(3) Both of the above combined Māori Pacific Other Overall

0–19 years 0.02% 0.01% 0.00% 0.01%

20–39 years 0.27% 0.19% 0.04% 0.09%

40–59 years 3.41% 2.30% 0.21% 0.73%

60–79 years 20.25% 13.54% 1.98% 3.81%

80+ years 28.33% 24.01% 6.74% 7.93%

Total population 2.87% 1.69% 0.69% 1.08%
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ethnicities. We adjusted IFRs for differences 
in life expectancy, unmet healthcare need 
and prevalence of comorbid conditions. This 
methodology should be refi ned over time, 
particularly as more data become available 
on outcomes from COVID-19 cases in New 
Zealand. An alternative approach would be 
to use standardised metrics such as disabil-
ity-adjusted life year (DALY) and years lost 
due to disability (YLD) to infer IFRs by age 
and ethnicity in New Zealand from the 
Chinese data. This approach should be inves-
tigated, although it is possible that the true 
magnitude of inequities are not captured in 
these metrics and the data from which they 
are derived, so there is a risk that this will 
underestimate the health burden for Māori 
and Pacifi c people.

There are multiple reasons why inequities 
could end up being larger than estimated 
here. Hospitalisation and fatality rates for 
Māori and Pacifi c people from pandemic 
H1N1 infl uenza in 2009 were signifi cantly 
higher than for New Zealand European.10,29

Māori are more likely to experience 
multi-morbidity and if the effect of multiple 
underlying health conditions is worse than 
simply multiplicative as assumed here, 
this will increase the IFR for Māori. These 
disparities could be wider still if differ-
ences in age-specifi c health outcomes and 
unmet healthcare need are larger than 
captured in offi  cial data. Data on prevalence 
of comorbid conditions among Māori and 
Pacifi c people (Table 3) may be infl uenced 
by underreporting, which would make their 
IFRs higher than calculated here. Avoidable 
hospitalisations are higher for Māori and 
Pacifi c populations,22,30 refl ecting broader 
and more complex structural disadvantage. 
There exists other widely reported racism 
within the healthcare system22,31,32 that is not 
refl ected in the available data. 

Some of these factors may be less 
important while COVID-19 case numbers are 
low, the goal is elimination or containment, 
and surveillance and contact tracing 
capacity is adequate. However, if rapid 
community transmission of COVID-19 
takes hold, as has happened elsewhere, 
it will place unprecedented stress on the 
healthcare system. This will make access to 
healthcare increasingly diffi  cult and neces-
sitate decisions by practitioners about who 
gets access to care. This will almost certainly 

amplify existing racism in the healthcare 
system. For example, if triage decisions 
are based on existence of underlying 
health conditions, this will automati-
cally disadvantage Māori further. Similar 
concerns about the inequitable impacts of 
prioritisation tools have been raised else-
where.9 Transparency is needed in the 
risk factors and weightings used to guide 
decision-making about healthcare service 
provision, and independent oversight 
by at-risk groups likely to be disparately 
impacted by these.

COVID-19 is likely to be more severe in 
regions or communities with a relatively 
old population, which is one of the biggest 
factors affecting hospitalisation and fatality 
rates. Rural Māori communities have an 
older age distribution than Māori as a 
whole33 and have higher unmet healthcare 
need, so this is a particularly high-risk 
group. Reported COVID-19 fatalities do 
not capture indirect impacts, for example 
deaths attributed to underlying conditions, 
but precipitated or hastened by COVID-19 
infection. These indirect impacts are also 
likely to fall disproportionately on Māori 
and Pacifi c peoples due to higher prevalence 
of comorbid conditions.

A report from the UK suggests black, Asian 
and minority ethnic groups are at higher 
risk from COVID-19 than white majority 
groups.34 Reports from the US suggest 
similar trends, where African-American 
communities are bearing a disproportionate 
health burden from COVID-19.35 These 
at-risk communities typically have higher 
prevalence of underlying health conditions, 
are more likely to live in overcrowded and 
multi-generational households, and have 
relatively young populations.36 Similar 
factors apply to Māori in New Zealand37

and this reinforces the need to account for 
the multitude of factors behind inequity, 
rather than crudely using age structure 
alone to estimate IFR. The methodology we 
have used is a fi rst attempt at addressing 
this. Data on COVID-19 incidence and 
outcomes in the context of ethnic minority 
or Indigenous populations that experience 
inequities in health and healthcare is 
currently scarce. Making robust compar-
isons and informing interventions to 
eliminate inequitable outcomes requires not 
only more data, but data that is accessible 
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to decision makers in a timely fashion. This 
reinforces the importance of systematic, 
comprehensive and timely data collection 
in New Zealand in order to manage this and 
any future epidemics.

This study has focused on the infection 
fatality rate, which does not account for 
potential differences in transmission and 
incidence by ethnicity. Risk factors for 
accelerated transmission include crowded 
housing, which affects approximately 25% 
of Māori and 45% of Pacifi c people.38,39 In 
addition, multi-generational households 

increase the risk of transmission to older 
groups. These compounding factors mean 
that Māori and Pacifi c peoples are at risk of 
bearing a disproportionate health burden 
from COVID-19. A comprehensive analysis 
of these factors is outside the scope of this 
work. It will be critical to incorporate these 
into disease transmission models that are 
used to inform New Zealand’s COVID-19 
response.40 This will enable the combined 
effect of incidence and IFR to be more accu-
rately measured and to inform effective 
strategies that recognise the diversity of high-
er-risk groups, communities and regions. 
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