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abstract
aims: This study estimates of the cost of Indigenous child health inequities in New Zealand.
methods: Standard quantitative epidemiological and cost of illness methodologies were used within a Kaupapa Māori  
framework. Data for 2003–2014 on children under 15 years were obtained from government datasets. Rates of potentially  
avoidable hospitalisations and mortality, as well as excess or under-utilisation were calculated. Publicly funded health sector 
costs, costs to families and costs of premature mortality were used to estimate the costs (or savings) of inequities. 
results: Māori children had lower utilisation rates than non-Māori for primary healthcare, outpatient care, medicines, laboratory 
investigations and care after an accident/injury. Māori children had greater rates of avoidable hospitalisation (RR=1.36, 95% CI 1.35–
1.37) and death (RR 1.98, 95% CI 1.84–2.13). Inequalities between Māori and non-Māori children cost in excess of $170 million NZD each 
year. This includes an annual net savings for the government health sector of $4 million NZD, with an annual cost to society of around 
$175 million NZD.
conclusions: The under-serving of Māori children in the health sector saves the government health system money, yet imposes a 
huge cost on Māori families and society. In addition to avoiding considerable human suffering, reducing child health inequities would 
result in significant economic benefits.

H ealth inequities by ethnicity are unjust, pre-
ventable and amenable to intervention.1 
Indigenous peoples, where measured, are 

often the most marginalised. In Aotearoa New Zea-
land, Māori have a life expectancy 7.5 years fewer2 
than non-Māori, and experience higher rates of 
unmet health need and disease-specific mortality 
rates. Māori infants are almost twice as likely to 
die as non-Māori, non-Pacific infants while ambu-
latory sensitive hospitalisation (ASH) rates for 
Māori 0–4-year-olds are over one and a half times 
higher than non-Māori, non-Pacific ASH rates.3

There are strong social justice and human rights 
arguments for intervening in ethnic health ineq-
uities, and governments have made firm commit-
ments to do so.4,5 Yet inequities, and racist policies 
and healthcare systems, remain. In addition to the 
health, social and moral costs, health inequities 
have significant economic costs: on families, on 
communities, on health systems and on national 
economies.6–11 This growing evidence base con-
tradicts the misconception that eliminating health 
inequities is costly, but rather the cost of “doing 
nothing” to address inequity is itself significant. 

Health equity, particularly for Māori, is an 
objective within key New Zealand health policy 
documents,12–14 and New Zealand changed its posi-
tion to endorse the UN Declaration on the Rights 
of Indigenous Peoples in 2010. New Zealand has 
also ratified the UN Convention on the Rights of 
the Child, which recognises the right of children 
to the highest attainable standard of health and 
healthcare, and to freedom from all forms of dis-
crimination including on the basis of ethnicity.15 Te 
Tiriti o Waitangi (the Treaty of Waitangi) provides 
an additional constitutional and legal obligation 
for the government to ensure equity for Māori. 
Despite this, very little is known about the costs 
associated with the disproportionate burden of ill-
ness and premature death experienced by Māori. 
An Indigenous-led New Zealand cost of illness 
(COI) study7 using data from 2003–2007 found that 
inequities in illness, injury and potentially avoid-
able deaths between Māori and non-Māori chil-
dren aged 0–14 years cost $62–200 million NZD 
per year in healthcare costs, years of life lost and 
lost caregiver wages. However, this included a net 
saving to the health sector of $24.7 million NZD 
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per annum, while costing Māori families $827,175 
NZD per annum in lost caregiver wages alone. 
These findings suggest that under-serving Māori 
children is cost-saving to the health system, with 
the additional costs associated with these inequi-
ties being met by families, highlighting a lack of 
financial incentive for the health sector to redress 
inequitable care. 

Our analysis builds upon the 2012 estimate 
of the cost of Māori child health inequities.7 We 
applied a broadly similar method, with more 
recent data up to 2014, and updated costs and 
coding definitions to provide an updated estimate 
of the cost of child health inequities. This study 
aimed to: 1) investigate inequities in potentially 
avoidable illness, injury and death between Māori 
and non-Māori children, and 2) estimate “excess” 
or “under-utilisation” of healthcare associated 
with inequities in potentially avoidable illness, 
injury and death, and 3) quantify the costs associ-
ated with any “inequity excess” observed. 

Methods
Kaupapa Māori methodology

This study is positioned within a Kaupapa Māori 
methodology, which is an approach to research 
driven by a Māori worldview, recognising the 
complexity of Māori historical and contemporary 
realities.16 A Kaupapa Māori approach purposely 
acknowledges and challenges the power dynam-
ics that have created and maintain the unequal 
position of Māori within society. In this study, 
quantitative epidemiological and health eco-
nomic methods are used as tools for investigating 
questions,7,17 while critiquing at the same time the 
limitations of these methods in terms of reinforc-
ing ethnically biased power dynamics and scien-
tific understandings.

Study design
Ethical approval was granted by The University 

of Auckland Human Participants Ethics Commit-
tee (UAHPEC ref: 018621). We analysed de-identi-
fied data on deaths, hospitalisations, primary care 
and public outpatient consultations, as well as 
government-subsidised pharmaceuticals, labora-
tory and accident/injury claims for New Zealand. 
These data were obtained from comprehensive 
national datasets held by government agencies, 
and data were analysed for the year ranges out-
lined in Table 1. We applied the New Zealand 
Ministry of Health (MoH) prioritised ethnicity 

protocols so that anyone who identified as Māori, 
either as a single ethnicity or as one of multiple 
ethnic groupings, was considered Māori, with 
everyone else categorised as non-Māori.18 

Epidemiological methods
We obtained the number and crude rates of 

potentially avoidable hospitalisations (PAH) by 
ethnicity and age group (0–<1 year, 1–<5 years, 
5–<15 years) from the national hospitalisation 
dataset (National Minimum Dataset). PAHs were 
defined using the International Statistical  
Classification of Diseases and Related Health 
Problems, Tenth Revision, Australian Modifica-
tion (ICD-10AM) codes for hospitalisations that 
are avoidable through access to timely, appro-
priate and affordable primary healthcare, pop-
ulation-based health promotion strategies and 
government policies to address social deter-
minants of child health (e.g., income support, 
housing). We used the most recent ambulatory 
sensitive hospitalisation (ASH) codes avail-
able,19,20 with the addition of broader codes for 
conditions amenable to interventions outside 
of primary care from Anderson et al.21 Of note, 
this set of codes is restricted to those children 
aged 29 days and older, so our analysis of PAH 
was restricted to the 29 days–14 years age range. 
Estimates for the total Māori and non-Māori  
population for each year were extracted from 
Statistics NZ population estimates. We calculated 
the number of avoidable hospitalisations that 
would have occurred if Māori had the same rate 
as non-Māori in each age group. The difference 
between the actual and the estimated avoidable 
hospitalisations in each age group was summed 
to provide the total “excess” avoidable hospital-
isations for Māori. 

Similar methods were applied to estimate the 
total excess number of avoidable deaths, acci-
dents/injury claims, pharmaceutical and labora-
tory claims, general and mental health outpatient 
consultations and general practitioner and nurs-
ing visits separately. Avoidable deaths were 
defined using a combination of the most recent 
amenable mortality ICD-10AM codes from the 
MoH22 along with the avoidable mortality codes 
described by Walsh and Grey23 and the MoH. A full 
list of the ICD-10AM codes used for both mortality 
and hospitalisations is included as Appendices. 

Costing methods
To calculate the costs associated with avoid-
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able death, the value of a statistical life (VoSL) was 
defined as the 2014 price of $3.95 million NZD.24 
The years of life lost (YLL) by Māori children were 
calculated assuming that all would have lived 
to the 2014 life expectancy of their non-Māori 
counterparts of the same gender.25 The VoSL was 
divided by the male and female non-Māori life 
expectancies to produce an annual VoSL for each 
age group and gender. The annual VoSL was then 
multiplied by the YLL to calculate the annual costs 
of the inequity in avoidable death. In a sensitivity 
analysis using four scenarios for discounting, 0%, 
3% (the “base case”), 5% and 8%, results were sta-
ble across all discount rates.

To calculate the direct costs associated with 
healthcare utilisation, the unit costs for each 
admission, claim, or consultation in each of the 
categories were defined, as shown in Table 4. The 
cost of hospital care was assessed from hospital 
reimbursements by the MoH. Because hospital 
services are provided publicly rather than patient 
charges, the costs are internal weighted estimates 
(based on Disease Related Groups and length of 
stay) of the cost of each type of care. 

Hospital and outpatient care for children has 
associated costs to parents/caregivers. These 
include loss of wages during hospital caregiving 
and out of pocket fees for primary care visits. 

Given that there were no user fees for primary 
care for children under 6 years of age between 
2008–2014, our model assumed out-of-pocket fees 
applied to less than half of child primary care 
visits. The costing analysis was unable to go into 
finer scale by age groups due to the difficulty in 
further defining the respective unit costs for age 
sub-groups.

Results
Inequities in healthcare utilisation

Table 2 summarises the differences in hospi-
talisations and healthcare utilisation between 
Māori and non-Māori children. Māori children 
had greater rates of avoidable hospitalisation 
(RR=1.36, 95% CI 1.35–1.37), with the disparity 
most marked for children aged under 1 year. This 
resulted in 3,987 extra hospitalisations of Māori 
children each year that would not have occurred 
if Māori had the same rates as non-Māori. The 
largest contributors to the excess hospitalisa-
tions for Māori were respiratory, digestive and 
skin diseases. 

For most other types of healthcare, interactions 

measured that (with the exception of primary care 
nursing and mental health visits) Māori children 
were significantly less likely to receive services 
than non-Māori. Māori children received labora-
tory investigations at approximately half the rate 
(RR 0.59, 95% CI 0.59–0.59), resulting in over 80,000 
fewer tests each year than if Māori had the same 
investigation rate as non-Māori. Māori children 
were less likely to receive prescription medications 
(RR 0.91, 95% CI 0.91–0.91). Accident and injury 
claims were lower for Māori (RR 0.75, 95% CI 0.75–
0.75). Hospital outpatient appointments were also 
received far less by Māori (RR 0.78, 95% CI 0.78–
0.78), and this difference was larger for Māori in 
younger age groups. 

For primary care, Māori children were signifi-
cantly less likely than non-Māori to see a doctor 
(RR 0.72, 95% CI 0.72–0.72). Māori children were 
more likely to see a primary care nurse, but the 
absolute number of nursing consultations was 
much smaller than doctor consultations.

Inequities in avoidable mortality
Of the 5,541 child deaths between 2003–2014, 

54.2% were considered to be potentially avoid-
able using our classification. Māori children had 
higher avoidable death rates than non-Māori (RR 
1.98, 95% CI 1.84–2.13), resulting in 594 extra 
avoidable Māori child deaths between 2003–2014 
than would have occurred if Māori had the same 
avoidable mortality rate as non-Māori (Table 3). 
The biggest contributors to potentially avoid-
able mortality in Māori children were “external 
causes of morbidity and mortality” (including 
accidents and injuries), and “conditions originat-
ing in the perinatal period”. Because avoidable 
child deaths are more common in the youngest 
age group, the greatest number of excess avoid-
able deaths for Māori occurred in children <1 
year of age. 

Costs arising from inequities in 
healthcare utilisation and deaths

Table 4 shows the unit costs used for each vari-
able, and the annual costs/savings to the govern-
ment health sector for Māori:non-Māori inequities 
in utilisation. The higher rate of avoidable hospi-
talisation for Māori children cost the government 
health sector $9.2 million NZD each year. How-
ever, because the government health sector also 
received significant savings from the under-ser-
vicing of Māori children of other parts of the 
health system, there is a net annual saving of 
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over $4 million NZD to the government (Table 4).  
Estimates of direct costs to caregivers associated 
with child admissions or appointments are also 
shown in Table 4. 

Costs associated with the excess years of life 
lost as a result of higher rates of avoidable mor-
tality in Māori children (Table 5) were over $175 
million NZD per year. Approximately 60% of these 
YLL came from deaths in the 0–<1year age group. 

In putting all of these cost calculations together 
(Table 6), the inequities we found between Māori 
and non-Māori children in terms of healthcare 
utilisation and avoidable deaths cost in excess of 
$170 million NZD each year between 2003–2014. 
The burden of this cost was not shared equally—
this total figure consists of annual savings of $4 
million NZD to the health sector, while society 
(and disproportionately Māori communities) bore 

Table 1: Databases and year ranges analysed.

Database name Details Source
Time 
period 
analysed

National Minimum Dataset 
(NMDS)

Public and (some) private  
hospital discharge information 
for inpatient and day stays. 

NZ Health Information Service 
(NZHIS), Ministry of Health

2003–2014

Mortality Collection
Mortality and underlying causes 
of death.

NZHIS, Ministry of Health 2003–2014

National Non-Admitted 
Patients Collection

Non-admitted (hospital  
outpatient and emergency 
department) activity.

NZHIS, Ministry of Health 2006–2014

Accidents and injury 
claims 

Injury claims for medical treat-
ment, vocational rehabilitation 
and support for independence.

Accident Compensation  
Corporation (ACC)

2006–2014

Laboratory claims 
Claims and payment information 
for laboratory testing.

NZHIS, Ministry of Health 2006–2014

Pharmaceutical 
Collections

Claims and payment information 
for subsidised dispensing.

NZHIS, Ministry of Health 2006–2014

Programme for the Inte-
gration of Mental Health 
Data database 

Secondary mental health service 
use.

NZHIS, Ministry of Health 2009–2014

Primary care enrolments
Enrolments with Primary Health 
Organisations (PHOs).

NZHIS, Ministry of Health 2006–2014

Primary care utilisation Primary care utilisation. 
Primary Care team at Ministry of 
Health, via customised request

2008–2014

Fetal and infant deaths
Data on deaths that occurred 
before one completed year of 
life.

NZHIS, Ministry of Health 2003–2014

Live births Statistics NZ 2003–2014
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Table 2: Differences in hospitalisations and healthcare utilisation between Māori and non-Māori children, by age group, 2003–2014. 

Per 100,000 Ratio (95% CI) Annual excess

Period Māori Non-Māori Māori:non-Māori Interactions for Māori

All ages 0–<15 years)

Avoidable hospital admissions 2003–2014 6,665 4,893 1.36 (1.35, 1.37) 3,987

Laboratory claims 2006–2014 52,348 88,060 0.59 (0.59, 0.59) -81,126

Pharmaceutical claims 2006–2014 443,003 487,799 0.91 (0.91, 0.91) -101,763

Mental health consultations 2009–2014 24,619 24,377 1.01 (1.01, 1.01) 558

Outpatient consultations 2006–2014 33,421 43,004 0.78 (0.78, 0.78) -21,770

ACC claims 2003–2014 28,983 38,757 0.75 (0.75, 0.75) -21,996

Primary care – GP consults 2008–2014 171,794 238,190 0.72 (0.72, 0.72) -152,540

Primary care – nursing consults 2008–2014 30,666 25,018 1.23 (1.22, 1.23) 12,976

Age 0–<1 year

Avoidable hospital admissions 2003–2014 23,093 15,888 1.45 (1.44, 1.47) 1,248

Laboratory claims 2006–2014 60,218 115,897 0.52 (0.52, 0.52) -9,763

Pharmaceutical claims 2006–2014 771,750 971,359 0.79 (0.79, 0.80) -34,999

Mental health consultations 2009–2014 291 581 0.50 (0.44, 0.57) -49

Outpatient consultations 2006–2014 60,139 87,618 0.69 (0.68, 0.69) -4,818

ACC claims 2003–2014 11,737 15,989 0.73 (0.72, 0.74) -737

Age 1–<5 years

Avoidable hospital admissions 2003–2014 10,435 8,876 1.18 (1.17, 1.19) 989

Laboratory claims 2006–2014 41,046 81,799 0.50 (0.50, 0.50) -26,491
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Per 100,000 Ratio (95% CI) Annual excess

Period Māori Non-Māori Māori:non-Māori Interactions for Māori

Age 1–<5 years

Pharmaceutical claims 2006–2014 673,331 743,656 0.91 (0.90, 0.91) -45,713

Mental health consultations 2009–2014 2,451 2,805 0.87 (0.85, 0.89) -240

Outpatient consultations 2006–2014 35,310 48,531 0.73 (0.72, 0.73) -8,594

ACC claims 2003–2014 29,961 37,061 0.81 (0.81, 0.81) -4,502

Primary care – GP consults  
(age 0–<5 years)*

2008–2014 267,654 399,184 0.67 (0.67, 0.67) -110,888

Primary care – nursing consults  
(age 0–<5 years)*

2008–2014 46,081 38,451 1.20 (1.19, 1.20) 6,432

Age 5–<15 years

Avoidable hospital admissions 2003–2014 3,037 2,309 1.31 (1.30, 1.33) 1,049

Laboratory claims 2006–2014 56,474 87,863 0.64 (0.64, 0.64) -45,399

Pharmaceutical claims 2006–2014 299,632 339,746 0.88 (0.88, 0.88) -58,018

Mental health consultations 2009–2014 37,730 35,430 1.06 (1.06, 1.07) 3,361

Outpatient consultations 2006–2014 29,333 36,516 0.80 (0.80, 0.81) -10,389

ACC claims 2003–2014 30,623 41,567 0.74 (0.73, 0.74) -15,794

Primary care – GP consults 2008–2014 116,227 157,696 0.74 (0.74, 0.74) -60,312

Primary care – nursing consults 2008–2014 21,731 18,302 1.19 (1.18, 1.19) 4,987

Note: *The primary care data were only available for two age groups: under 5 years (including <1 year) and under 15 years. 

Table 2 (continued): Differences in hospitalisations and healthcare utilisation between Māori and non-Māori children, by age group, 2003–2014.
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Table 3: Differences in avoidable deaths between Māori and non-Māori children, by sex and age group, 2003–2014.

Per 100,000 Ratio (95% CI)
Annual excess 
deaths in MāoriPeriod Māori Non-Māori

Māori:non-
Māori

Age 0–<1 year

Female 2003–2014 359.16 222.44 1.61 (1.41, 1.84) 11.10

Male 2003–2014 452.43 271.34 1.67 (1.49, 1.87) 15.58

Age 1–<5 years

Female 2003–2014 18.66 9.29 2.01 (1.47, 2.74) 2.89

Male 2003–2014 25.05 10.06 2.49 (1.90, 3.27) 4.89

Age 5–<15 years

Female 2003–2014 10.44 4.28 2.44 (1.85, 3.22) 4.33

Male 2003–2014 14.06 6.51 2.16 (1.72, 2.71) 5.60

Total (0–<15 years) 2003–2014 44.32 22.34 1.98 (1.84, 2.13) 49.47



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Jan 20; 136(1568). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 30

Table 4: Cost estimates for the inequity in healthcare utilisation between Māori and non-Māori children, 2003–2014.

Annual 
excess for 

Māori
Unit cost Source for cost Annual cost

Costs to government health sector

Avoidable hospital 
admissions

3,987 $2,314.29

NMDS 2003–2014, mean non-Māori cost 
weight 0.48, and Ministry of Health national 

hospital admission mean price 2016/2017 
$4824.67 NZD

$9,227,420

Laboratory claims -81,126 $11.34
NZHIS 2006–2014, weighted mean  

non-Māori claim cost
-$920,268

Pharmaceutical 
claims

-101,763 $11.91
NZHIS 2006–2014, weighted mean  

non-Māori claim cost
-$1,212,206

Mental health 
consultations

558 $168.43
Ministry of Health (2016), population-based 

funding formula for community mental 
health residential

$94,053

Outpatient 
consultations

-21,770 $192.42
Auckland DHB and Waikato DHB, hospital 

outpatient per day
-$4,189,047

ACC claims -21,996 $263.11
ACC data 2003–2014, weighted mean  

non-Māori claim cost
-$5,787,358

Primary care –  
GP consults

-152,540 $10.54

MoH data 2008–2014, non-Māori GP  
utilisation weights by age groups, and  

Ministry of Health national average GP fees 
2008–2014

-$1,608,424

Primary care –  
nursing consults

12,976 $30.00
Mills et al (2012), assumed amount per 

consult
$389,290

Subtotal -$4,006,540

Direct costs to Māori families

Parental loss of 
wages (hospital 
caregiving)

3,987 $274.00
Assumed amount, 2 days, one caregiver, 

Statistics NZ median weekly wage in 2017 
$959 NZD

$1,092,479

Parental out of 
pocket (GP consults)

-65,592 $25.00 Assumed amount, for 43% of GP visits -$1,639,804

Parental out of 
pocket (nursing 
consults)

5,839 $15.00 Assumed amount, for 45% of nursing visits $87,590

Subtotal -$459,734
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Table 5: Cost estimates for the inequity in avoidable deaths between Māori and non-Māori children, by sex and age 
group, 2003–2014.

Annual 
excess 
Māori 

deaths 

VoSL
Non-

Māori life 
expectancy

Annual 
VoSL

Annual YLL Annual cost

Age 0–<1 year

Female 11.10 $3,950,000 83.92 $47,066 931.81 $43,856,283

Male 15.58 $3,950,000 80.31 $49,186 1,250.95 $61,529,002

Age 1–<5 years

Female 2.89 $3,950,000 81.75 $48,319 236.02 $11,404,218

Male 4.89 $3,950,000 78.19 $50,519 382.11 $19,303,476

Age 5–<15 years

Female 4.33 $3,950,000 74.81 $52,800 323.66 $17,089,232

Male 5.60 $3,950,000 71.26 $55,432 398.77 $22,104,896

Total $175,287,107

Table 6: Estimates of total costs of health inequity between Māori and non-Māori children, 2003–2014.

Annual cost

Costs to government health sector

Avoidable hospital admissions $9,227,420

Laboratory claims -$920,268

Pharmaceutical claims -$1,212,206

Mental health consultations $94,053

Outpatient consultations -$4,189,047

ACC claims -$5,787,358

Primary care – GP and nursing consults -$1,219,134

Subtotal -$4,006,540

Costs to society

Caregiver loss of wages (hospital caregiving) $1,092,479

Caregiver out of pocket (GP consults) -$1,639,804

Caregiver out of pocket (nursing consults) $87,590

Avoidable deaths $175,287,107

Subtotal $174,827,373

Total $170,820,834
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an annual cost of around $175 million NZD.

Discussion
Our attempt to quantify the economic costs of 

Indigenous child health inequities in New Zea-
land recognises it is impossible and undesirable 
to reduce the value of a healthy life to monetary 
terms. However, we are able to demonstrate that 
there are economic consequences of Indigenous 
health inequities, and that these costs are borne 
disproportionately by Māori families while the 
government benefits from cost savings. In addi-
tion to being in contravention of Indigenous rights, 
child rights, Te Tiriti o Waitangi and social justice, 
the inequitable status quo is financially costly. 

The pattern of health inequities and costs/sav-
ings are broadly consistent with Mills et al,7 even 
though there were some differences in methods: 
we used more recent data from a wider year 
range; we used a different (although overlapping) 
subset of ICD-10AM codes; and we used a single 
method for calculating the VoSL, which we con-
sidered to be more stable. Our cost estimates must 
be taken as highly conservative. Not all potentially 
avoidable causes of hospitalisation or death were 
included—in particular, injury hospitalisations 
and sudden unexplained deaths in infancy deaths 
were not included. Our consideration of out-of-
pocket costs is an underestimate—for example, 
we did not include lost caregiver income for out-
patient appointments, recovery at home or trans-
port costs. We have not been able to do justice to 
nor quantify the costs of pain, suffering, trauma, 
missed educational and employment opportuni-
ties and other important consequences of health 
inequities for Māori children and their families. 
Our study uses non-Māori children as the compar-
ator group, which includes children of other mar-
ginalised ethnic minorities. For example, 14% of 
children in New Zealand are of Pacific ethnicity.26 
The disparity between Māori children and NZ 
European will be much wider than the disparity 
between Māori and non-Māori children.

Considerable efforts have been made over 
recent years to improve the quality and complete-
ness of ethnicity data recording in New Zealand 
health datasets, however, weaknesses remain that 
result in a net under-counting of Māori healthcare 
interactions.27,28 Between 2000–2005, while no 
Māori under-counting was found in the mortality 
database, the national hospitalisation database 
under-counted Māori by 5–15%, and in 2009 28% 
of Māori who identified as Māori in the New Zea-

land Health Survey were not recorded as Māori in 
primary care enrolment data.27 Ethnicity data for 
pharmaceutical and laboratory claims and men-
tal health consultations come from the National 
Health Index (NHI) number, and while efforts 
have been made to improve NHI ethnicity data, 
Māori are still under-counted.29 This under-count-
ing of Māori children could partially contribute to 
the lower utilisation we found for primary care, 
and underestimate hospitalisations. 

We compared Māori utilisation to that of non-
Māori children, but this does not mean that if 
Māori utilisation equated to non-Māori this would 
be an equitable/appropriate distribution of care. 
If adjusted for current levels of higher health 
need,3,30 Māori children should expect much higher 
rates of utilisation than non-Māori children for all 
dimensions of healthcare measured in this study, 
just to deliver an equal healthcare response to the 
same health conditions. For example, our anal-
ysis found that Māori children were 0.75 times 
as likely to receive care or compensation for an 
injury through ACC. This is despite evidence that 
injury rates are higher in Māori children—Māori 
aged 0–14 years are 5 times more likely to experi-
ence a fatal injury and 1.5–2 times more likely to 
be hospitalised from a non-fatal injury than chil-
dren of any other ethnic group in New Zealand.31 
The lower rate of medicines claims for Māori chil-
dren is alarming given they need more medicines 
than non-Māori based on burden of disease. This 
is consistent with previous findings that, adjusted 
for need, Māori receipt of prescription medicines 
is lower than non-Māori for all age groups.32 

By any measure, the health system is clearly 
failing to serve Māori children. It is beyond this 
study to interrogate the reasons for this, but there 
are multiple complex factors that drive Indige-
nous health inequities including unfair historical 
and contemporary power imbalances, differential 
exposure to the social determinants of health28 33 
and racist health policies, organisations and mod-
els of care. Health professionals and healthcare 
organisations are important contributors to ineq-
uities in health care28,34 and there is growing rec-
ognition of the importance of the need to improve 
cultural safety at both individual health practi-
tioner and organisational levels to achieve equi-
table health care.35 Unlike many countries, New 
Zealand’s healthcare system is free at the point 
of care (including free primary care for children 
under 6 years of age between 2008–2014, a pol-
icy which has since been extended up to 14 years 
of age). This further demonstrates that even in 
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a “free” healthcare system, inequities in access 
exist. Māori families are highly over-represented 
in the poorest socio-economic deciles and even 
small incidental costs such as transport, parking 
and subsidised prescription charges can make 
healthcare unaffordable. 

The healthcare utilisation picture in our 
study is one of a failure to deliver care for Māori 
children upstream via primary care, resulting 
in the need for more downstream and serious 
intervention in the form of hospitalisations. 
However, like Mills et al. found in 2012,7 this 
does not result in higher net cost overall to the 
government health sector. It actually costs the 
government less to admit Māori children to hos-
pital for ambulatory sensitive conditions than 
it would to prevent or treat them early in pri-
mary care. This means the government health 
sector does not have a financial imperative to 
do things better.

Even as a highly conservative estimate, at $170 
million NZD each year, the cost of the current 
Māori child health inequities is clearly significant. 
But what our study demonstrates is that the cost 
burden is not shared equally—the savings from 
these inequities benefit the government health 
sector, while the bulk of the costs are borne by 

Māori families. From a whole-of-government per-
spective, the costs of lost productivity and income 
to non-health sectors is likely considerable but 
outside the scope of this study. The distribution of 
costs is a clear breach of Te Tiriti o Waitangi and 
contributes to the further exacerbation of pov-
erty and economic drivers of health inequities for 
Māori in New Zealand. 

Conclusions
There are economic consequences of the 

health inequities experienced by Māori children 
in New Zealand. The costs ($175 million NZD per 
year) are borne disproportionately by Māori fam-
ilies while the government health sector benefits 
from net cost savings ($4 million NZD per year). 
This study highlights: 1) that delaying healthcare 
for Māori children through under-provision of 
primary care resulting in higher rates of hospi-
talisations is cheaper for the government health 
sector, and 2) that there is no financial incentive 
for the government health sector to intervene to 
reduce health inequities for Māori children, and 
3) that “doing nothing” to change the current 
child health inequities has a high economic cost 
to Māori families and society. 
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Appendices: Full list of ICD-10AM codes used for potentially avoidable 
hospitalisations and avoidable mortality 
Appendix 1: Potentially avoidable hospitalisations, ICD-10AM codes for use in the child cost of illness (COI) study. 
Based on Ministry of Health Wai 2575 Māori Health Trends Report1 for ambulatory sensitive hospitalisation (ASH) 
codes and broader potentially avoidable hospitalisation codes from Anderson et al.2

ASH codes from the Ministry of Health Wai 2575 Māori Health Trends Report1

ASH condition
Diagnosis 
code

Diagnosis description
Applicable 
ages

Includes 
elective 
events

Cardiovascular

Rheumatic fever/  
heart disease

I00
Rheumatic fever without mention of 
heart involvement

All No

I01 Rheumatic fever with heart involvement All No

I02 Rheumatic chorea All No

I05 Rheumatic mitral valve diseases All No

I06 Rheumatic aortic valve diseases All No

I07 Rheumatic tricuspid valve diseases All No

I08 Multiple valve diseases All No

I09 Other rheumatic heart diseases All No

Dental

Dental conditions

K02 Dental caries All Yes

K04 Diseases of pulp and periapical tissues All Yes

K05 Gingivitis and periodontal diseases All Yes

Dermatological

Cellulitis

L01 Impetigo All No

L02
Cutaneous abscess, furuncle and 
carbuncle

All No

L03 Cellulitis All No

L04 Acute lymphadenitis All No

L08
Other local infections of skin and subcu-
taneous tissue

All No

H00.0
Hordeolum and other deep inflammation 
of eyelid

All No

H01.0 Blepharitis All No

J34.0 Abscess, furuncle and carbuncle of nose All No

L98.0 Pyogenic granuloma All No
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ASH codes from the Ministry of Health Wai 2575 Māori Health Trends Report1

ASH condition
Diagnosis 
code

Diagnosis description
Applicable 
ages

Includes 
elective 
events

Dermatological

Dermatitis and 
eczema

L20 Atopic dermatitis All No

L21 Seborrhoeic dermatitis All No

L22 Diaper [napkin] dermatitis All No

L23 Allergic contact dermatitis All No

L24 Irritant contact dermatitis All No

L25 Unspecified contact dermatitis All No

L26 Exfoliative dermatitis All No

L27
Dermatitis due to substances taken 
internally

All No

L28 Lichen simplex chronicus and prurigo All No

L29 Pruritus All No

L30 Other dermatitis All No

Gastrointestinal

Constipation K59.0 Constipation All No

Gastroenteritis/ 
dehydration

A02 Other salmonella infections All No

A03 Shigellosis All No

A04 Other bacterial intestinal infections All No

A05
Other bacterial food-borne intoxications, 
not elsewhere classified

All No

A06 Amoebiasis All No

A07 Other protozoal intestinal diseases All No

A08
Viral and other specified intestinal 
infections

All No

A09
Other gastroenteritis and colitis of infec-
tious and unspecified origin

All No

R11 Nausea and vomiting All No

K52.9
Noninfective gastroenteritis and colitis, 
unspecified

All No

Appendix 1 (continued): Potentially avoidable hospitalisations, ICD-10AM codes for use in the child cost of  
illness (COI) study. Based on Ministry of Health Wai 2575 Māori Health Trends Report1 for ambulatory sensitive  
hospitalisation (ASH) codes and broader potentially avoidable hospitalisation codes from Anderson et al.2
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ASH codes from the Ministry of Health Wai 2575 Māori Health Trends Report1

ASH condition
Diagnosis 
code

Diagnosis description
Applicable 
ages

Includes 
elective 
events

GORD (gastro- 
oesphageal reflux 
disease)

K21 Gastro-oesophageal reflux disease All No

Nutrition deficiency 
and anaemia

D50 Iron deficiency anaemia All No

D51 Vitamin B12 deficiency anaemia All No

D52 Folate deficiency anaemia All No

D53 Other nutritional anaemias All No

E40 Kwashiorkor All No

E41 Nutritional marasmus All No

E42 Marasmic kwashiorkor All No

E43
Unspecified severe protein-energy 
malnutrition

All No

E44
Protein-energy malnutrition of moderate 
and mild degree

All No

E45
Retarded development following pro-
tein-energy malnutrition

All No

E46 Unspecified protein-energy malnutrition All No

E50 Vitamin A deficiency All No

E51 Thiamine deficiency All No

E52 Niacin deficiency [pellagra] All No

Nutrition  
deficiency and  
anaemia 
(continued)

E53 Deficiency of other B group vitamins All No

E54 Ascorbic acid deficiency All No

E55 Vitamin D deficiency All No

E56 Other vitamin deficiencies All No

E58 Dietary calcium deficiency All No

E59 Dietary selenium deficiency All No

E60 Dietary zinc deficiency All No

E61 Deficiency of other nutrient elements All No

E63 Other nutritional deficiencies All No

Appendix 1 (continued): Potentially avoidable hospitalisations, ICD-10AM codes for use in the child cost of  
illness (COI) study. Based on Ministry of Health Wai 2575 Māori Health Trends Report1 for ambulatory sensitive  
hospitalisation (ASH) codes and broader potentially avoidable hospitalisation codes from Anderson et al.2
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ASH codes from the Ministry of Health Wai 2575 Māori Health Trends Report1

ASH condition
Diagnosis 
code

Diagnosis description
Applicable 
ages

Includes 
elective 
events

Respiratory

Asthma

J45 Asthma All No

J46 Status asthmaticus All No

R06.2* Wheeze 0 to 4 years No

Lower respiratory 
infections

J22*
Unspecified acute lower respiratory 
infection

0 to 4 years No

Pneumonia

J13
Pneumonia due to Streptococcus 
pneumoniae

All No

J14
Pneumonia due to Haemophilus 
influenzae

All No

J15
Bacterial pneumonia, not elsewhere 
classified

All No

J16
Pneumonia due to other infectious organ-
isms, not elsewhere classified

All No

J18 Pneumonia, organism unspecified All No

Upper and ENT 
respiratory 
infections

J00 Acute nasopharyngitis [common cold] All No

J01 Acute sinusitis All No

J02 Acute pharyngitis All No

J03 Acute tonsillitis All No

J04* Acute laryngitis and tracheitis All No

J06
Acute upper respiratory infections of mul-
tiple and unspecified sites

All No

H65 Nonsuppurative otitis media All No

H66 Suppurative and unspecified otitis media All No

H67
Otitis media in diseases classified 
elsewhere

All No

Appendix 1 (continued): Potentially avoidable hospitalisations, ICD-10AM codes for use in the child cost of  
illness (COI) study. Based on Ministry of Health Wai 2575 Māori Health Trends Report1 for ambulatory sensitive  
hospitalisation (ASH) codes and broader potentially avoidable hospitalisation codes from Anderson et al.2
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ASH codes from the Ministry of Health Wai 2575 Māori Health Trends Report1

ASH condition
Diagnosis 
code

Diagnosis description
Applicable 
ages

Includes 
elective 
events

Vaccine-preventable disease

Vaccine-prevent-
able MMR

B05 Measles
15 months to 
14 years

No

B06 Rubella [German measles]
15 months to 
14 years

No

B26 Mumps
15 months to 
14 years

No

P35.0 Congenital rubella syndrome
15 months to 
14 years

No

Other vaccine- 
preventable 
disease

A33 Tetanus neonatorum
6 months to 
14 years

No

A34 Obstetrical tetanus
6 months to 
14 years

No

A35 Other tetanus
6 months to 
14 years

No

A36 Diphtheria
6 months to 
14 years

No

A37 Whooping cough
6 months to 
14 years

No

A80 Acute poliomyelitis
6 months to 
14 years

No

B16 Acute hepatitis B
6 months to 
14 years

No

B18* Chronic viral hepatitis
6 months to 
14 years

No

A40.3* Sepsis due to Streptococcus pneumoniae
6 months to 
14 years

No

Other

Kidney/urinary 
infection

N10 Acute tubulo-interstitial nephritis 5+ No

N12
Tubulo-interstitial nephritis, not specified 
as acute or chronic

5+ No

N13.6 Pyonephrosis 5+ No

N30.9 Cystitis, unspecified 5+ No

N39.0 Urinary tract infection, site not specified 5+ No

Appendix 1 (continued): Potentially avoidable hospitalisations, ICD-10AM codes for use in the child cost of  
illness (COI) study. Based on Ministry of Health Wai 2575 Māori Health Trends Report1 for ambulatory sensitive  
hospitalisation (ASH) codes and broader potentially avoidable hospitalisation codes from Anderson et al.2
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ASH codes from the Ministry of Health Wai 2575 Māori Health Trends Report1

ASH condition
Diagnosis 
code

Diagnosis description
Applicable 
ages

Includes 
elective 
events

Potentially avoidable hospitalisations (not in ASH) from Anderson et al2

Condition
Diagnosis 
code 
ICD-10-AM

Diagnosis description
Applicable 
ages

Includes 
elective 
events

Respiratory

J05.0 Croup

J10.0, J11.0 Influenza with pneumonia

Viral pneumonia J12

Other LRTI J21 Acute bronchiolitis 29d-14yr

Nervous system

G00, G01 Bacterial meningitis

Infections and parasitic disease

Infections A00, A01 Cholera, Typhoid, Paratyphoid

A15-A19 Tuberculosis

A39 Meningococcal disease

Endocrine, nutritional, metabolic

Nutritional 
deficiency

E64 Sequalae of nutritional deficiency

Musculoskeletal

Osteomyelitis M86 Osteomyelitis

Infections of joints M01.4 Rubella arthritis

Skin

L00 Staph scolded skin syndrome

Genitourinary

N30.0 Acute cystitis

Appendix 1 (continued): Potentially avoidable hospitalisations, ICD-10AM codes for use in the child cost of  
illness (COI) study. Based on Ministry of Health Wai 2575 Māori Health Trends Report1 for ambulatory sensitive  
hospitalisation (ASH) codes and broader potentially avoidable hospitalisation codes from Anderson et al.2
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ASH codes from the Ministry of Health Wai 2575 Māori Health Trends Report1

ASH condition
Diagnosis 
code

Diagnosis description
Applicable 
ages

Includes 
elective 
events

Other

A87, G02, 
G03

Viral/other/unspecified meningitis

B34 Viral infection of unspecified site

Notes: for ASH codes, age is calculated at admission. 
Exclusions: non-casemix events, neonates (i.e., patients less than 29 days old at admission), events with an overseas or unknow 
DHB domicile (as per MoH 2019).
ASH codes in Anderson et al. (2012) but not MoH, 2019 include skin infection (L00), some vaccine preventable diseases (M01.4), 
urinary infection (N30.0). These have been included in overall potentially avoidable hospitalisations.
*Additional ASH codes not in Anderson et al. 2012. Note that Anderson et al. only includes B18.0 and B18.1 instead of all B18. 
Codes for MMR vaccine preventable diseases are greater than 16 months in Anderson et al. 2012.

Appendix 1 (continued): Potentially avoidable hospitalisations, ICD-10AM codes for use in the child cost of  
illness (COI) study. Based on Ministry of Health Wai 2575 Māori Health Trends Report1 for ambulatory sensitive  
hospitalisation (ASH) codes and broader potentially avoidable hospitalisation codes from Anderson et al.2
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Appendix 2: Avoidable mortality ICD-10AM codes for use in the Child COI study. Based on Ministry of Health A 
Guide to Using Amendable Mortality as a System Level Measure3 and additional codes from Walsh & Grey4 for  
preventable mortality.

Group Condition
ICD-10-AM-VI amenable 
mortality list3

Additional preventable 
mortality codes4

Infections

Pulmonary tuberculosis A15–A16 A17, A18, A19, B90

Meningococcal disease A39

Pneumococcal disease A40.3, G00.1, J13

Hepatitis C (HCV) B17.1, B18.2

HIV/AIDS B20–B24

Cancers 

Lip, oral cavity, pharynx C00–C14

Oesophagus C15

Stomach cancer C16

Colon cancer C18

Rectal cancer C19–C21

Trachea, bronchus, lung C33–C34

Bone and cartilage cancer C40–C41

Melanoma of skin C43

Mesothelioma C45

Female breast cancer C50

Cervical cancer C53

Uterine cancer C54, C55

Prostate cancer C61

Testis cancer C62

Thyroid cancer C73

Hodgkin lymphoma C81

Acute lymphoblastic leukaemia 
(For ages 0–44 only)

C91.0 

Maternal and 
infant disorders

Complications of pregnancy O00–O96, O98–O99

Complications of perinatal 
period

P01–P03, P05–P94

Cardiac septal defect Q21
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Group Condition
ICD-10-AM-VI amenable 
mortality list3

Additional preventable 
mortality codes4

Cardiovascular 
disorders and 
diabetes 

Diabetes E10–E14

Valvular heart disease I01, I05–I09, I33–I37

Hypertensive diseases I10–I13

Coronary heart disease I20–I25

Pulmonary embolism I26

Atrial fibrillation & flutter I48

Heart failure I50

Cerebrovascular diseases I60–I69

Aotic aneurysm I71

Other chronic 
disorders

Influenza J09–J11

Chronic obstructive pulmonary 
disease (COPD)

J40–J44

Asthma J45–J46

Cholelithiasis K80

Renal failure N17–N19

Peptic ulcer disease K25–K27

Avoidable  
substance use

Alcohol

F10, G31.2, G62.1, I42.6, 
K29.2, K70, K73, K74.1, 
K74.2, K74.6, K74.7, K74.8, 
K74.9, K86.0

Illicit drug use
F11, F12, F13, F14, F15, F16, 
F18, F19

Appendix 2: Avoidable mortality ICD-10AM codes for use in the Child COI study. Based on Ministry of Health A 
Guide to Using Amendable Mortality as a System Level Measure3 and additional codes from Walsh & Grey4 for  
preventable mortality.
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references

Group Condition
ICD-10-AM-VI amenable 
mortality list3

Additional preventable 
mortality codes4

Injuries

Land transport accidents 
excluding trains

V00–V04, V06–V14, V16–V24, 
V26–V34, V36–V44, V46–V54, 
V56–V64, V66–V74, V76–V79, 
V80.0–V80.5, V80.7–V80.9, 
V82–V86, V87.0–V87.5, 
V87.7–V87.9, V88.0–V88.5, 
V88.7–V88.9, V89, V98–V99

Accidental falls on same level W00–W08, W18
W00–X59 (excluding W00–
W08, W18)

Fire (burns) X00–X09

Suicide X60–X84

Homicide and assault X85–Y09

Treatment injury Y60–Y82

Appendix 2: Avoidable mortality ICD-10AM codes for use in the Child COI study. Based on Ministry of Health A 
Guide to Using Amendable Mortality as a System Level Measure3 and additional codes from Walsh & Grey4 for  
preventable mortality.
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