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As New Zealand’s cases of COVID-19 
rapidly rose, a national state of 
emergency was declared and the 

country placed in shutdown in an effort to 
achieve disease elimination.1 However, a 
looming crisis of Māori (Indigenous peoples 
of New Zealand) health and equity appeared 
to have had little attention from decision-
makers should our elimination strategy fail. 
There is major concern among those working 
in Māori health about the disproportionately 
negative impact a COVID-19 pandemic is 
likely to have on Māori communities in the 
event of widespread illness (www.uruta.
maori.nz) – concerns that are relevant to 
Indigenous communities globally. In this 
paper we discuss risk to Māori and the need 
to consider Māori health equity in all levels of 
decision-making and in all strategies aimed 
at mitigating the impact of an overwhelming 
COVID-19 outbreak. The themes within this 
call to action are immediately transferable 
to other future pandemic crises and to 
the underlying and longstanding crisis 
of embedded ethnic health inequities for 
Indigenous peoples. 

Transmission may be increased in 
Indigenous populations 

History warns us of the price of assuming that 
diseases such as COVID-19 will impact ethnic 
groups evenly. The death rate following the 
1918 influenza pandemic was seven times 
higher for Māori compared to European 
ethnic groups.2 More recently during the 
2009 H1N1 influenza pandemic, disease rates 
were twice as high for Māori compared to 
European/Other,3 while Māori were three 
times as likely to be hospitalised with the 
disease3 and nearly three times as likely to 
die.4 Inequities in disease rates and mortality 
during the 2009 H1N1 influenza pandemic 

were seen for Indigenous populations in 
Australia5 and Canada.6,7

These inequitable outcomes, in part, 
reflect differences between Indigenous 
and non-Indigenous populations in factors 
that increase communicability of infectious 
diseases. In New Zealand, such factors include 
social deprivation, the quality of housing, 
fuel and heating, poverty and household 
crowding.8-10 The latter is crucial with respect 
to disease transmission among Māori: one in 
every five Māori live in overcrowded housing, 
compared to only one in 25 NZ European/
Pākehā.9 Combined, these factors manifest 
in substantial inequities in rates of most 
infectious diseases, including influenza,11 
meningococcal disease,12 tuberculosis13 and 
the sequelae of Streptococcal infection such 
as rheumatic fever.14

Differences in factors relating to living 
conditions and crowding are poignant 
in the context of COVID-19. In Italy, it has 
been hypothesised that intergenerational 
interactions and co-residence may have 
contributed to the rapid spread of SARS-
CoV-2.15 Evidence from China suggests 
that the vast majority of transmission has 
occurred through families within households 
(78-85% of cases).16 In Singapore, outbreaks 
occurred among migrant workers living 
in overcrowded conditions with limited 
access to sanitation, resources and power 
to complain.17 In the New Zealand context, 
this means that because of differences in 
living conditions, Māori will be more likely 
to be exposed to SARS-CoV-2 than NZ 
European/Pākehā. For example, universal 
recommendations of home-isolation for 
mild cases18 may well lead to differential 
household transmission among families living 
in more crowded conditions, with higher risk 
for those in multi-generational households. 

Internationally, racial/ethnic inequities in 
rates of infection have been identified.19 
Higher infection rates have been shown 
for Indigenous communities, including for 
example, Native Hawaiian and Pacific peoples 
in some states of the US and the Navajo 
nation.20,21

The health impact of COVID-19 will be 
greater for Māori

The severity of COVID-19 illness – and 
subsequent risk of death – is increased among 
those with underlying health conditions such 
as cardiovascular, cancer, pulmonary, renal 
and endocrine comorbidity.22-24 It follows 
that those population groups with a greater 
likelihood of living with these conditions 
stand to experience the greatest impact of 
COVID-19 on health and mortality. We, as 
Māori, are substantially more likely to have all 
comorbidities relevant to COVID-19 (Figure 
1) and thus will experience a significant 
disproportionate burden of serious COVID-19 
outcomes compared to European ethnic 
groups.25 

In addition to a greater overall burden of 
relevant comorbidities, the age at which 
these comorbidities occur is also different for 
Māori (Figure 2). Without exception, these 
important chronic conditions occur earlier in 
life for Māori: we get sicker, younger. This is 
highly relevant to discussions of age cut-offs 
when prioritising health care (see section 
below).

A little-understood factor also at play is the 
impact on COVID-19 outcomes where several 
of these relevant conditions are occurring at 
once. If one of these relevant conditions can 
impact outcomes, it is likely that multiple 
conditions will have a compounding 
effect – possibly additive, but potentially 
multiplicative.27 Crucially, Māori are much 
more likely to have multimorbidity than those 
from European ethnic groups (Figure 3).

The strong focus on numerical age 
as a risk factor is to the detriment of 
Indigenous populations

The reported case fatality rates from 
COVID-19 show a strong gradient by age, 
with those aged over 80 years demonstrating 
the highest rates.29 It may therefore be 
assumed that Indigenous populations, by 
virtue of our younger age structure, are 
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role in the creation and maintenance 
of inequities in health for Indigenous 
populations. It has been estimated that a 
quarter of the absolute difference between 
Māori and non-Māori in all-cause mortality 
was the result of conditions considered 
amenable to healthcare.37

Existing inequities in healthcare access may 
lead to differences in COVID-19 detection. 
New Zealand is currently seeing very small 
numbers of COVID-19 cases with the focus 
currently on early detection and rapid 
management of cases and contacts.38,39 
However, potential inequities in access 
to testing could lead to a higher risk of 
undetected cases as demonstrated in 
a recent modelling paper. The authors 
highlight the particular risk for Māori and 
Pacific communities where there are known 
inequities in access to primary care.40 

Existing inequities in healthcare access will 
be amplified when the system is put under 
pressure. In New Zealand, despite a wide 
package of publicly-funded secondary and 
tertiary healthcare, and primary care being 
subsidised by the Government, there are 
significant ethnic inequities in access to 
healthcare. The greatest identified barrier 
to healthcare is financial.41 Māori report 
higher rates than non-Māori of unmet 
need for healthcare, including unmet need 
for GP and afterhours care and unfilled 
prescriptions.42 Māori also experience greater 
rates of hospitalisation for conditions that 
are either avoidable (through health and 
injury prevention strategies) or amenable 
(through appropriate healthcare).43 There is 
also evidence across a range of diseases of a 
lower quality of care being provided to Māori 
compared with non-Māori.44 In addition, 
institutionalised racism impacts Māori health 
and inequities through the underlying values 
and structuring of our health system,45 

Figure 1: Age-standardised rate ratios comparing rates of conditions relevant to COVID-19 among all New 
Zealanders in 2014, between Indigenous Māori (n=402,108) and Europeans (n=2,292,963). Prioritised ethnicity 
using the Statistics New Zealand prioritisation algorithm 26 was used to categorise ethnicity.

Figure 1: Age-standardised rate ratios comparing rates of conditions relevant to COVID-19 among all New 
Zealanders who were admitted to hospital in 2014, between Indigenous Māori (n=402,108) and Europeans 
(n=2,292,963). Prioritised ethnicity using the Statistics New Zealand prioritisation algorithm 26 was used to 
categorise ethnicity. 
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Figure 2: Age-specific rates of (for example) congestive heart failure (left) and chronic pulmonary disease (right), for Māori and European ethnic groups.
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relatively protected from high case fatality 
from COVID-19, however, such an assumption 
is a mistake.

Age is more than just a number. While there 
is no denying that age is an important 
predictor of outcomes for those diagnosed 
with COVID-19, it is unclear as to the 
mechanism by which age acts as a risk factor. 
If older age is a risk factor because those in 
older age groups have a higher burden of 
health conditions that increase risk (such as 
cardiovascular and respiratory disease),30 age 
will not be protective for younger Indigenous 
populations. As discussed above, the rates 
of many health conditions for Māori are 
similar to NZ European rates 10–20 years 
earlier, which contributes to the lower life 
expectancy and healthy life expectancy of 
Indigenous populations compared to our 
non-Indigenous counterparts.31 If age is a risk 
factor independent of comorbid conditions, 
it may still operate differently for Māori with 
evidence of processes of accelerated aging 

at the cellular level in those more likely to 
experience racism.32

Strong public messaging of age as the 
primary risk factor does not allow Indigenous 
populations to adequately prepare and respond. 
Initial evidence of the relative importance 
of age versus comorbidity for COVID-19 
severity was unclear.33,34 More recently, a large 
UK study showed that increased age and 
comorbidity were independently associated 
with risk of hospital death from COVID-19, as 
was non-white ethnicity.35 More appropriate 
public messaging would identify Indigenous 
populations as at increased risk of severe 
impacts, and messages should be extended 
to include younger Indigenous populations.36

Existing inequities in healthcare 
access and quality will likely increase if 
services become overloaded

Differential access to health care as a result of 
colonisation and racism plays an important 
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while individual level racism from health 
professionals is disproportionately reported 
by Māori,46 with evidence of health provider 
implicit and explicit racial/ethnic bias against 
Māori.47 

Even where containment strategies are 
implemented, health services may be 
overloaded.48 Without careful planning, the 
reductions in access and quality of care over 
this time will differentially impact Indigenous 
populations because the ‘usual’ barriers to 
care will be amplified – for example, through 
simultaneous increased unemployment 
and financial hardship. Existing health 
provider racism is more likely to be activated 
in pressured situations,49 and tools used 
to decide on limited healthcare have the 
potential to discriminate against Māori and 
other groups marginalised by oppressive 
systems if equity is not carefully considered 
and embedded throughout, and if they are 
developed without partnership with the 
groups most likely to be impacted.50 

It is unclear how other shifts in healthcare 
service provision during the pandemic may 
impact on inequities in healthcare access for 
Māori, such as the move to provide primary 
care through telehealth and further primary 
care subsidies. For example, have these taken 
into account differing access to technology 
and appropriate communication needs? 
When new strategies are developed, it is 
important that these centre Māori health and 
equity and are monitored in real time.

Reductions in healthcare access will 
differentially impact on Indigenous 
populations for non-COVID-19 outcomes for 
which we already have inequities. There is 
evidence from previous influenza pandemics 
of inequitable increases in all-cause mortality 
driven by deaths from influenza but also from 
an increase in other health events, in part due 
to reductions in access to care.51

More than just direct health effects of 
COVID-19

We have focused on the implications of 
increased disease transmission, risk of 
severe disease and healthcare for Māori 
in this report. However, a COVID-19 
epidemic and the actions to eliminate or 
mitigate it, have far-reaching social and 
economic consequences that are likely to 
disproportionately impact Māori whānau 
and communities and exacerbate social 
and health inequities. Health and welfare 
implications related to multiple issues such as 
disability, care and protection, mental health, 

addiction, prison health, poverty, housing 
and houselessness, and family violence, will 
all differentially affect Māori. 

As Māori researchers and health professionals, 
we are deeply concerned about the potential 
impact of COVID-19 on Māori communities. 
Similar concerns have been expressed by 
other Indigenous nations.21,36 We are also 
concerned that there appears to be limited 
focus on Māori health equity in the current 
health system and whole-of-government 
planning. Māori communities, health workers 
and leaders are taking action to protect Māori 
health and wellbeing (for example, www.
uruta.maori.nz). 

In New Zealand, the Treaty of Waitangi 
forms the foundation of the contractual 
relationship between Māori and the British 
Crown (represented by the State). We call 
for the State as Treaty partner to uphold its 
Treaty obligations and Māori Indigenous 
rights contained within the United Nations 
Declaration on the Rights of Indigenous 
peoples52 by acting to protect Māori health 
and wellbeing. In partnership with Māori, 
the State must consider Māori health and 
equity in all actions aimed at combating 
and responding to a COVID-19 pandemic, 
both now and beyond. In addition, real-time 
modelling, monitoring and rapid analysis 
of data using high quality ethnicity data 
underpinned by principles of Indigenous 
Data Sovereignty,53 is required across multiple 
levels including case numbers and rates, 
transmission, severity and access to and 
quality of care (including the performance of 

public health responses), to inform and assess 
intervention strategies for Māori. If Māori 
health, and Indigenous health more globally, 
is not given the necessary attention required 
now, history will repeat itself. 

Acknowledgements

We would like to acknowledge members 
of Te Rōpū Whakakaupapa Urutā (National 
Māori Pandemic Group) for reviewing an 
earlier version of the paper – Professor 
Papaarangi Reid, Associate Professor Sue 
Crengle, Associate Professor Elana Curtis. 
MM, RH, DC, PK are members of Te Rōpū 
Whakakaupapa Urutā.  We would like to 
acknowledge Associate Professor James 
Stanley for prior biostatistical support. Figures 
1-3 used methods developed (M3 index) in a 
prior Health Research Council funded project 
(reference # HRC/14/173).

References
1. Government of New Zealand. Unite Against COVID-19 

[Internet]. Wellington (NZ): NZ Government; 2020 [cited 
2020 Mar 30] Available from: https://covid19.govt.nz/

2. Rice G. Black November: The 1918 Influenza Pandemic in 
New Zealand. Christchurch (NZ): Canterbury University 
Press; 2005.

3. Baker MG, Wilson N, Huang QS, et al. Pandemic 
influenza A(H1N1) in New Zealand: The experience 
from April to August 2009. Euro Surveill [Internet]. 2009 
[cited 2009 Aug];14(34):19319. Available from: http://
europepmc.org/abstract/MED/19712648

4. Wilson N, Barnard LT, Summers JA, Shanks GD, Baker 
MG. Differential mortality rates by ethnicity in 3 
influenza pandemics over a century, New Zealand. 
Emerg Infect Dis. 2012;18(1):71-7.

5. Flint SM, Davis JS, Su JY, et al. Disproportionate impact 
of pandemic (H1N1) 2009 influenza on Indigenous 
people in the Top End of Australia’s Northern Territory. 
Med J Aust. 2010;192(10):617-22.

Figure 3: Age-standardised rate ratios, comparing M3 multimorbidity score between Māori and Europeans. 
Categories are based on multimorbidity scores, which are calculated for each patient as the weighted sum of 60 
individual morbidities.28 Increasing score (and category) relates to increasing multimorbidity burden.

 
Figure 3: Age-standardised rate ratios, comparing M3 multimorbidity score between Māori and Europeans. 
Categories are based on multimorbidity scores, which are calculated for each patient as the weighted sum of 60 
individual morbidities.28 Increasing score (and category) relates to increasing multimorbidity burden. 
 

0.5 1 1.5 2 2.5 3 3.5 4

0

1

2

3

4

Age Standardised Rate Ratio

M
ul
tim

or
bi
di
ty
Sc
or
e 
Ca

te
go
ry
(M

3)

Rate of Multimorbidity, Māori vs. European



256 Australian and New Zealand Journal of Public Health 2020 vol. 44 no. 4
© 2020 The Authors

6. Helferty M, Vachon J, Tarasuk J, Rodin R, Spika J, 
Pelletier L. Incidence of hospital admissions and 
severe outcomes during the first and second waves of 
pandemic (H1N1) 2009. CMAJ. 2010;182(18):1981-7.

7. Kumar A, Zarychanski R, Pinto R, et al. Critically ill 
patients with 2009 influenza A(H1N1) infection in 
Canada. JAMA. 2009;302(17):1872-9.

8. New Zealand Ministry of Health. Analysis of Household 
Crowding Based on Census 2013 Data. Wellington (NZ): 
Ministry of Health; 2014.

9. Johnson A, Howden-Chapman P, Eaqub S. A Stocktake 
of New Zealand’s Housing. Wellington (NZ): New Zealand 
Centre for Sustainable Cities; 2018.

10. Statistics New Zealand. More than 1 in 3 Māori and Pacific 
people live in a damp house. Wellington (NZ): Statistics 
New Zealand; 2020 [cited 2020 Jun 5] Available from: 
https://www.stats.govt.nz/news/more-than-1-in-3-
maori-and-pacific-people-live-in-a-damp-house

11. Khieu TQT, Pierse N, Telfar-Barnard LF, Zhang J, Huang 
QS, Baker MG. Modelled seasonal influenza mortality 
shows marked differences in risk by age, sex, ethnicity 
and socioeconomic position in New Zealand. J Infect. 
2017;75(3):225-33.

12. Baker MG, Martin DR, Kieft CEM, Lennon D. A 10-year 
serogroup B meningococcal disease epidemic in New 
Zealand: Descriptive epidemiology, 1991-2000. J 
Paediatr Child Health. 2001;37(5 Suppl):13-19.

13. Baker M, Das D, Venugopal K, Howden-Chapman P. 
Tuberculosis associated with household crowding in 
a developed country. J Epidemiol Community Health. 
2008;62(8):715-21.

14. Gurney JK, Stanley J, Baker MG, Wilson NJ, Sarfati D. 
Estimating the risk of acute rheumatic fever in New 
Zealand by age, ethnicity and deprivation. Epidemiol 
Infect. 2016;144(14):3058-67.

15. Dowd JB, Rotondi V, Adriano L, et al. Demographic 
science aids in understanding the spread and fatality 
rates of COVID-19. PNAS. 2020;117(18):9696-8.

16. World Health Organisation. Report of the WHO-China 
Joint Mission on Coronavirus Disease 2019 (COVID-19). 
Geneva (CHE): WHO; 2020.

17 Humanitarian Organization for Migration 
Economics. Covid-19: Study shows workers worried 
about accommodation, access to sanitation, and 
wages. Singapore (SGP): HOME; 2020 [cited 2020 
Jun 5] Available from: https://www.home.org.sg/
statements/2020/4/24/covid-19-study-shows-workers-
worried-about-accommodation-access-to-sanitation-
and-wages?fbclid=IwAR0XvaJ33GQOZQNyPbres0H7F
g3bQpglo7PE7F4gpIVRjkmyIRMtSHm3S88 

18. New Zealand Government. How We Are Uniting: Stay 
Home. Wellington (NZ): New Zealand Governement; 
2020. [cited 2020 Mar 29] Available from: https://
covid19.govt.nz/how-were-uniting/stay-home/

19 Bibbins-Domingo K. This time must be different: 
Disparities during the COVID-19 pandemic. Ann Intern 
Med. 2020;M20-2247. doi: 10.7326/M20-2247.

20 Kaholokula JK, Samoa RA, Miyamoto RES, Palafox N, 
Daniels SA. COVID-19 special column: COVID-19 hits 
native Hawaiian and Pacific Islander communities the 
hardest. Hawaii J Health Soc Welf. 2020;79(5):144‐6.

21 Power T, Wilson D, Best O, et al. COVID-19 and 
Indigenous Peoples: An imperative for action. J Clin 
Nurs. 2020. doi:10.1111/jocn.15320.

22. Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 
hospitalized patients with 2019 novel coronavirus-
infected pneumonia in Wuhan, China. JAMA. 
2020:323(11):1061-9.

23. Chen N, Zhou M, Dong X, et al. Epidemiological 
and clinical characteristics of 99 cases of 2019 novel 
coronavirus pneumonia in Wuhan, China: A descriptive 
study. Lancet. 2020;395(10223):507-13.

24. Liang W, Guan W, Chen R, et al. Cancer patients in SARS-
CoV-2 infection: A nationwide analysis in China. Lancet 
Oncol. 2020;21(3):335-7.

25.  Steyn N, Binny RN, Hannah K, et al. Estimated Inequities in 
COVID-19 Infection Fatality Rates by Ethnicity for Aotearoa 
New Zealand. Auckland (NZ): Te Pūnaha Matatini 
University of Auckland Centre of Research Excellence; 
2020. [cited June 5] Available from: https://cpb-ap-
se2.wpmucdn.com/blogs.auckland.ac.nz/dist/d/75/
files/2020/04/Estimated-ifrs_draft12.ACTUALFINAL.pdf

26. Health Information Standards Organisation. HISO 
10001:2017 Ethnicity Data Protocols. Wellington (NZ): 
New Zealand Ministry of Health; 2017.

27. Arokiasamy P, Uttamacharya U, Jain K, et al. The impact 
of multimorbidity on adult physical and mental health 
in low- and middle-income countries: What does the 
study on global ageing and adult health (SAGE) reveal? 
BMC Med. 2015;13:178.

28. Stanley J, Sarfati D. Development and validation of the 
M3 index for measuring multimorbidity load for risk of 
mortality. J Clin Epidemiol. 2017;95:99-110.

29. Onder G, Rezza G, Brusaferro S. Case-fatality rate and 
characteristics of patients dying in relation to COVID-19 
in Italy. JAMA. 2020. doi: 10.1001/jama.2020.4683.

30. New Zealand Ministry of Health. Mortality and 
demographic data 2011 [Internet]. Wellington (NZ): 
Ministry of Health; 2014. [cited 2020 Mar 30]. Available 
from: https://www.health.govt.nz/publication/
mortality-and-demographic-data-2011

31. New Zealand Ministry of Health. Health Loss in New 
Zealand: A Report from the New Zealand Burden of 
Diseases, Injuries and Risk Factors Study, 2006–2016. 
Wellington (NZ): Government of New Zealand; 2013.

32. Chae DH, Wang Y, Martz CD, et al. Racial discrimination 
and telomere shortening among African Americans: 
The Coronary Artery Risk Development in Young Adults 
(CARDIA) Study. Health Psychol. 2020;39(3):209-19.

33. Brurberg KB, Fretheim A. COVID-19: The Relationship 
Between Age, Comorbidity, and Disease Severity - A 
Rapid Review. Oslo (NOR): Norwegian Institute of Public 
Health; 2020.

34. Jordan RE, Adab P, Cheng KK. Covid-19: Risk factors for 
severe disease and death. BMJ. 2020;368:m1198.

35. Williamson E, Walker AJ, Bhaskaran KJ, Bacon S, Bates 
C, Morton CE, et al. OpenSAFELY: Factors Associated with 
COVID-19-related Hospital Death in the Linked Electronic 
Health Records of 17 Million Adult NHS Patients. Oxford 
(UK): University of Oxford Nuffield Dept of Primary 
Care Health Sciences The DataLab; 2020. https://doi.
org/10.1101/2020.05.06.20092999

36 Bond C, Whop LJ. The answer to Indigenous 
vulnerability to coronavirus: A more equitable public 
health agenda. The Conversation. 2020; April 2:2.59 pm.

37. Tobias M, Yeh LC. How much does health care 
contribute to health gain and to health inequality? 
Trends in amenable mortality in New Zealand 1981-
2004. Aust N Z J Public Health. 2009;33(1):70-8.

38 Environmental Science and Research Institute (ESR). 
COVID-19 dashboard [Internet]. Wellington (NZ): ESR; 
2020. [cited 2020 May 26]. Available from: https://
nzcoviddashboard.esr.cri.nz/#!/

39 New Zealand Ministry of Health. COVID-19 Testing in 
Alert Levels 3 and 2 to Support New Zealand’s Elimination 
Strategy. Wellington (NZ): New Zealand Ministry of 
Health; 2020.

40 James A, Plank MJ, Binny RN, Hannah K, Hendy SC, 
Lustig A, et al. A structured model for COVID-19 spread: 
modelling age and healthcare inequities. Auckland 
(NZ): Te Pūnaha Matatini University of Auckland 
Centre of Research Excellence; 2020. [cited 2020 Jun 
23]. Available from: https://cpb-ap-se2.wpmucdn.
com/blogs.auckland.ac.nz/dist/d/75/files/2017/01/
structured-model-FINAL.pdf

41. Ellison-Loschmann L, Firestone R, Aquilina L, McKenzie 
F, Gray M, Jeffreys M. Barriers to and delays in 
accessing breast cancer care among New Zealand 
women: Disparities by ethnicity. BMC Health Serv Res. 
2015;15:394.

42. Ministry of Health. New Zealand Health Survey: Annual 
update of key findings 2012/13. Wellington (NZ): Ministry 
of Health; 2013.

43. New Zealand Ministry of Health. Tatau Kahukura: 
Māori Health Chart Book 2015. 3rd ed. Wellington (NZ): 
Ministry of Health; 2015.

44. Health Quality and Safety Commission. A Window on 
the Quality of Aotearoa New Zealand’s Health Care 2019. 
Wellington (NZ): HQSC; 2019.

45. Waitangi Tribunal. HAUORA: Report on Stage One of the 
Health Services and Outcomes Kaupapa Inquiry - WAI 
2575. Wellington (NZ): New Zealand Ministry of Justice; 
2019.

46. Harris RB, Cormack DM, Stanley J. Experience of racism 
and associations with unmet need and healthcare 
satisfaction: The 2011/12 Adult New Zealand Health 
Survey. Aust N Z Journal Public Health. 2019;43(1):75-80.

47. Cormack D, Harris R, Stanley J, Lacey C, Jones R, 
Curtis E. Ethnic bias amongst medical students in 
Aotearoa/New Zealand: Findings from the Bias and 
Decision Making in Medicine (BDMM) study. PLoS One. 
2018;13(8):e0201168-e.

48. Ferguson N, Laydon D, Nedjati-Gilani G, et al. Impact 
of Non-pharmaceutical Interventions (NPIs) to Reduce 
COVID-19 Mortality and Healthcare Demand. London 
(UK): Imperial College London; 2020.

49. Dovidio JF, Fiske ST. Under the radar: How unexamined 
biases in decision-making processes in clinical 
interactions can contribute to health care disparities. 
Am J Public Health. 2012;102(5):945-52.

50. Daugherty Biddison EL, Faden R, Gwon HS, et al. Too 
many patients…A framework to guide statewide 
allocation of scarce mechanical ventilation during 
disasters. Chest. 2019;155(4):848-54.

51. Muscatello DJ, Cretikos MA, Macintyre CR. All-cause 
mortality during first wave of pandemic (H1N1) 2009, 
New South Wales, Australia, 2009. Emerg Infect Dis. 
2010;16(9):1396-402.

52. United Nations General Assembly. United Nations 
Declaration on the Rights of Indigenous Peoples. 
Washington (DC): UN; 2007

53. Te Mana Raraunga: Māori Data Sovereignty Network. 
Principles of Māori Data Sovereignty [Internet]. Hamilton 
(NZ): Te Mana Raraunga; 2018. [cited 2020 May 26]. 
Available from: https:/ static1.squarespace.com/
static/58e9b10f9de4bb8d1fb5ebbc/t/5bda208b4ae
237cd89ee16e9/1541021836126/TMR+Ma%CC%84
ori+Data+Sovereignty+Principles+Oct+2018.pdf

Correspondence to: Ricci Harris, Eru Pōmare 
Māori Health Research Centre, Department of 
Public Health, University of Otago, PO Box 7343, 
Wellington 6242, New Zealand;  
e-mail: ricci.harris@otago.ac.nz

COVID-19  Commentary


